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Eagerness on trials data and clinical experience on 2DRs

HIV treatment has evolved from a time where 2DRs were once considered a 
novel concept to current times where they are a reality. 

As 2DRs are reducing the number of medications required to manage HIV, 
while maintaining durable efficacy, 3DR may no longer remain the standard of 
care but become the antiquated way of the past (!!)
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Question 1

Which is the main difference between 2DRs and 3DRs?

The lack of TAF(TDF) in 2DRs!



Question 2

Which was the impact of TAF/TDF on HAART?

TDF availability (along with FTC) has been a
milestone of HAART history, making possible a
new concept of backbone





The early decline in plasma HIV-1 RNA from baseline does not appear to explain the 
difference in primary efficacy outcomes observed in ACTG A5202 between the NRTIs.

HIV Clin Trials 2013





Forgiveness

• Suboptimal adherence may lead to inadequate ARV 
exposure, virological failure, and drug resistance

• Pharmacokinetic forgiveness is the difference between the 
duration of beneficial action after dosing and the 
prescribed dosing interval.

• ARV forgiveness relates to the number of doses that can be 
missed without causing viral relapse.

• Forgiveness in the context of missed doses is possible when 
either the elimination half-life of a drug or its inhibitory 
effect exceeds the recommended dosing interval.

Boffito et al, AIDS Res and Human Retroviruses 2019



Taylor S, AIDS 2007



Taylor S, AIDS 2007



Margot et al JAIDS 2009

• The long plasma half-lives 
of FTC, TDF, and EFV 
(mean t1/2 of 11, 18.5, 
and 164 hours, 
respectively), and in 
particular their 
consequent dosing 
symmetry, may protect 
against the emergence of 
the M184V/I mutation. 

• In contrast, 3TC and ZDV 
have shorter plasma half-
lives (0.5–3.0 and 5–7 
hours, respectively)



Predicted TFV-DP concentrations from the present study were above 
16 fmol/106 cells in 94% and 72% of volunteers at 2 and 7 days after 
stopping drug intake

Plasma Tenofovir, Emtricitabine, and Rilpivirine and Intracellular
Tenofovir Diphosphate and Emtricitabine Triphosphate

Pharmacokinetics following Drug Intake Cessation

Dickinson et al. AAC 2015



Comparison of HIV Virologic Failure Rates Between Patients with 
Variable Adherence to Three Antiretroviral Regimen Types

Gordon, AIDS Pat Care and STDs 2015

• Medication possession ratios (MPRs) were calculated to 
determine adherence, and HIV RNA PCR levels drawn 12-18 
months after the initial pharmacy claim for the measured 
drug were used to determine virologic failure

• Although the gold-standard adherence threshold for older 
ARV regimens has been 95%, an 80-90% adherence  appears 
sufficient to maintain virologic suppression in patients treated 
with TDF/FTC containing regimen (EFV, DRV/r, RAL)
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-90% + 140%



Question 3

Nowadays, do we still need of TAF/TDF-related
forgiveness?



DTG and 3TC Have Complementary PK Profiles

The PK profiles of DTG and 3TC are well matched. Adequate 

plasma concentrations of DTG and intracellular concentrations of 

3TC-TP are maintained for 3 days after the last dose

Boffito et al, AIDS RESEARCH AND HUMAN RETROVIRUSES 2020
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Real life scenarios where comparative forgiveness
of 2DRs and 3DRs still needs to be investigated
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✓Naive pts with very high VLs and low CD4+

✓Unavailability of GRT (e.g. rapid HAART)

✓Pregnancy and other PK changes

✓Confirmed or suspected (lack of GRTs) previous selection of 
resistance mutations (e.g. M184V , INI-R)

✓ Subjects at risk of low adherence





In Vitro Model Design and Objectives
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In Vitro “Forgiveness” Studies: BIC+FTC+TAF vs DTG+3TC

Mulato A, et al.  IAS 2019. Mexico City, Mexico. TUPEA103

Objectives

Investigate the BIC + FTC + 
TAF  and DTG + 3TC 

forgiveness in conditions 
mimicking optimal or suboptimal  

adherence

In Vitro Model Design

• Cells infected with either WT or low level M184V 
virus

• Culture for 5 weeks

• At constant drug concentrations 

Assessments

• Viral breakthrough

• Deep sequence supernatant virus 
(at breakthrough)  

W1 W2 W3 W4 W5

Cmin

Cmin – 1 dose

Cmin – 2 doses

Cmin – 3 doses

Comparative in vitro study to answer 

3 key questions : 

1. Frequency of breakthrough

2. Speed of breakthrough

3. Consequences of breakthrough*
* Defined as % and type of emergent resistance

WT, Wild Type
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Frequency of viral breakthrough with
BIC + FTC + TAF

Only in the lowest drug concentration 
tested (Cmin -3)

Frequency of viral breakthrough with
DTG + 3TC

At all concentrations studied 
(Cmin, Cmin -1, Cmin -2, and Cmin -3) 



Analysis with Wild-type HIV-1 (HIV IIIb strain): 
Emergent Resistance

2
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In Vitro “Forgiveness” Studies: BIC+FTC+TAF vs DTG+3TC

Mulato A, et al.  IAS 2019. Mexico City, Mexico. TUPEA103

In vitro simulation of B/F/TAF vs DTG+3TC’s “forgiveness” (extent of viral breakthrough/rebound and resistance emergence) under sub-
optimal drug adherence conditions of up to 3 consecutive missed doses

In vitro emergent drug resistance was less common with BIC+FTC+TAF 
compared to DTG+3TC in wild-type HIV

* M184V and M184I cause high-level resistance to FTC and 3TC and increased sensitivity to TAF 
† R263K and S153F have been previously selected by DTG and cause reduced susceptibility to DTG. The well with R263K in IN also had T215A and K219R present.

• More resistance with 
DTG+3TC (15/144) vs 
BIC+FTC+TAF (1/144)

• BIC+FTC+TAF: M184V/I 
occurred once and was in 
the 3 missed doses 
experiments
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In vitro simulation of B/F/TAF vs DTG+3TC’s “forgiveness” (extent of viral breakthrough/rebound and resistance emergence) under sub-
optimal drug adherence conditions of up to 3 consecutive missed doses
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*

BIC+FTC+TAF had less in vitro viral breakthrough compared to DTG+3TC 
with or without pre-existing M184V in the inoculum

* P-value < 0.05 (Fisher’s Exact test, comparing B+F+TAF and DTG+3TC)





Conclusions

✓ TAF/TDF (along with FTC) has been considered as a milestone in the 
evolution of HAART, allowing once daily dosing and highly forgiving regimens

✓ In the era of increasing use of 2DRs without TAF/TDF , TAF-based 3DRs, 
however, remain a gold standard in different clinical scenarios

✓ In vitro, 3DRs confirmed to be more forgiving as compared to 2DRs, 
therefore forgiveness of these regimens need to be comparatively evaluated
in the clinical setting   



Thank you

Edward Jenner, the pioneer of smallpox vaccine, sees off the anti-vaccinators (1868)


