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Our confidence on the efficacy of antiretroviral therapy 
has steadily increased in the last decade thanks to the 
continuous improvement of drugs, strategies and the 
ability to cope with the increase in life expectancy of 
people with HIV (PWH). Nevertheless antiretroviral 
therapy keeps on being a lifelong commitment and 
the current clinical research on anti-HIV treatment also 
points on the possibility to mitigate a series of remain-
ing difficulties like patients’ adherence, stigma and the 
logistic burden associated to periodical monitoring 
and drug refills. The newly developed long-acting in-
jectables drugs made it possible to reduce the frequen-
cy of administration and improved adherence, but at 
present the recipients of these new solutions are asked 
to join the outpatient HIV services at least every two 
months to receive their injections and undergo im-
munovirological monitoring. This also because these 
newly developed options consist of two (2DR) instead 
of three drugs and such close monitoring might be nec-
essary due to the lesser genetic barrier and forgiveness. 
The patients who instead are under stable oral antiret-
roviral therapy with persistent virologic suppression 

may benefit from extension of the time between con-
secutive controls. This particularly applies when 2nd 
generation integrase inhibitors (INSTIs)-based three-
drug regimens (3DR) are considered. Properties like 
intrinsic potency, genetic barrier, forgiveness, tolera-
bility and safety make such regimens well suitable for 
less frequent immunovirological monitoring. The case 
of the single-tablet regimen consisting of Bictegravir/
Emtricitabine/Tenofovir alafenamide (BIC/FTC/TAF) 
is unique, as in a single pill with a total net weight of 
275 mg we actually find all the necessary ingredients 
to ensure the success of such initiative. Such powerful 
option looks as the most promising treatment to suc-
cessfully increase the time between consultations and 
monitoring up to 9 or 12 months and thus providing 
the resulting advantages.
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SUMMARY

n	 INTRODUCTION

The pathway to make antiretroviral therapy a 
stable immunovirological success has been 

long and several obstacles had to be overcome 
before the full reliance on anti-HIV medications 

we have today was reached [1]. In the therapeu-
tic management of patients with HIV infection 
many challenges had to be faced before a suc-
cessful balance was achieved, depending upon 
the individual history and attitude and the avail-
ability of antiretrovirals [2]. However, thanks to 
the uninterrupted development of new drugs and 
particularly new drug classes, the main difficul-
ties in obtaining a stable virologic suppression are 
mostly over and in almost every patient we can 
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expect to achieve a full and persistent virologic 
suppression. The fundamental step in this process 
was the development of integrase strand-transfer 
inhibitors (INSTIs), whose properties in terms of 
intrinsic antiretroviral potency, genetic barrier, 
forgiveness, tolerability and safety are truly un-
precedented [3]. One of the proofs of such consist-
ent improvement in the overall strength of antiret-
roviral therapy is the approval of regimens made 
by two instead of three drugs [4]. In appropriate 
individual conditions an INSTI-based two-drug 
(2DR) option may actually fulfil the immunovi-
rologic targets, as far as the conventional moni-
toring parameters are concerned. In the pipeline 
of the pharmaceutical industry no new 3DRs are 
under scrutiny today, and most forthcoming op-
tions consist of 2DR long-acting injectable regi-
mens [5]. But in the current situation the need for 
conservative 3DR solutions is still substantial, as 
more than 50% of newly diagnosed patients had 
already a CD4+ T-cell decrease below the value of 
350/mL at presentation, with the majority of them 
having values below 200/mL [6]. Furthermore 
there is a sizeable proportion of chronic patients 
whose history includes several treatment failures 
with selection of resistance-associated mutations 
(RAMs) [7]. Thus the therapeutic scenario is di-
chotomised; on one side the patients who still re-
quire a conventional 3DR to reverse an unfavour-
able immunovirologic profile or to avoid further 
therapeutic failures and on the other side the offer 
of alternative lighter regimens to patients whose 
condition is such that even a 2DR might provide 
the desired immunovirologic results. The one of 

2DRs is a long story, as the first attempts were 
made decades ago [8], although in no cases regis-
tration clinical trials were made and no approval 
of 2DRs was asked before DTG/RPV and DT-
G/3TC were licensed for clinical use in 2017 and 
2019 respectively [9-10]. This happened, however, 
when some of the reasons for developing 2DRs 
were no longer relevant, such the intention to 
reduce drug toxicity or the number of pills to be 
taken daily. The introduction of TAF for replacing 
TDF and the progressive decreasing use of ABC 
made it possible to avoid the TDF-associated 
proximal renal tubule toxicity and bone mineral 
density reductions as well as the still disputed 
cardiovascular risk associated to ABC [11, 12]. In a 
more remote past the same applied to thymidine 
analogs and the associated risk of mitochondrial 
toxicity [13]. Beyond the wish of avoiding side 
effects and toxicity, several variables concerning 
treatment convenience are no longer in place as 
testified by issues like the frequency of intake, the 
number of pills to be taken daily and the size of 
the pills. BIC/FTC/TAF is a single tablet regimen 
that combines the integrase strand transfer inhibi-
tor (INSTI) bictegravir with the nucleotide reverse 
transcriptase inhibitors (NRTIs) emtricitabine and 
tenofovir alafenamide. It has demonstrated high 
efficacy and a favorable safety profile in clinical 
trials and real-world settings.
Basic pharmacologic parameters of the individ-
ual components of the single tablet combination 
of BIC/FTC/TAF of particular clinical relevance 
are represented in Tables 1 and 2. As an example, 
DTG/3TC consists of a single pill whose size is 

Table 1 - Pharmacologic parameters of the three drugs co-formulated in the single tablet BIC/FTC/TAF [32].

Bictegravir Emtricitabine Tenofovir Alafenamide

T/2 (h) 17.3 10.0 plasma, 54.5 IC 32.37 plasma, 69.6 IC

VD (L) 15.56 1.4+/-0.3 L/Kg >100

Absorption Fat meal increases AUC 
and Cmax by 24 and 13%

Food irrelevant Fat meal increases AUC by 65%

Protein binding >99% 4% TAF 80%, tenofovir 0.7%

Clearance 35% renal (glucuronide) 86% renal (13% as metabolites - 
(excreted by glomerular filtration  
and tubular secretion)

Cleared by glomerular filtration (2/3) 
and tubular secretion (1/3)

Metabolism CYP3A and UGT1A1
Inhibitor of OCT2  
and MATE

Limited Carboxylesterase-1, cathepsin A, 
CYP3A (minimal), substrate  
of P-gp, BCRP, OATP1B1, OATP1B3

Note: T/2: elimination half-life; IC: intracellular, AUC: area under the curve. 
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the same of BIC/FTC/TAF and, paradoxically, if 
we look at the net treatment weight the former 
is 350 mg while the single-tablet triple regimen 
here concerned is 275 mg. As a consequence a 
2DR today may be less appealing than 10 years 
ago and new advantages to opt for a 2DR should 
be searched. The tendency to develop long-acting 
injectable regimens can be thus interpreted today 
as a new advantage a 2DR can provide, such as 
an unprecedented reduction of the frequency of 
administration, a property more difficult to be 
achieved by oral medications. So the question is 
while a 2DR injectable long-acting regimen may 
actually be a game changer in simplifying the 
everyday life of patients by decreasing the fre-
quency of drug intake [14], is there any advantage 
that can be associated to the administration of a 
3DR? In other words, can we take advantage of 
the higher antiretroviral coverage provided by a 
3DR as compared to 2DR in order to also simplify 
the life of 3DR intakers? A possible and seemingly 
plausible answer lies in the possibility to prolong 
the time intervals between sequential clinical and 
laboratory controls HIV-infected patients under-
go on a regular basis. 

n	 HOW FREQUENTLY PATIENTS WITH HIV 
INFECTION SHOULD UNDERGO CONTROL 
VISITS?

The never ending improvement of the overall per-
formance of antiretrovirals have gradually trans-
formed the perception of HIV treatment from an 
almost dramatic life-saving procedure into a sim-
ple, effective and safe practice. The life expectan-
cy of HIV-infected patients under regular and ef-
fective antiretroviral therapy increased to such an 
extent that in western countries in most patients 
the major difficulty today is to cope with the risk 
of age-related diseases rather than selecting the 

most appropriate antiretrovirals [15]. The apprais-
al of such advances had already spontaneously 
determined the extension of the time between 
consecutive control visits with a proportional de-
crease of burden both for patients and providers. 
There is some evidence that programmes aimed 
at reducing the frequency of control visits are 
appreciated by patients with no negative clinical 
outcomes [16]. The World Health Organization 
(WHO) currently recommends 6-month intervals 
between consecutive clinical visits but has re-
cently encouraged to check whether less frequent 
controls have any negative impact on clinical out-
comes [17]. The European AIDS Clinical Society 
(EACS) guidelines have moved towards extend-
ing monitoring intervals for PWH, particularly for 
those who are stable on ART with sustained viral 
suppression. CD4 T-cell count and HIV viral load 
should be monitored every 3 to 12 months. This 
reiterates the flexibility and extended intervals 
for stable patients compared to previous, more 
frequent recommendations. The general principle 
is to reduce unnecessary burden while ensuring 
continued excellent care for people living with 
HIV who are well-controlled on ART. This reiter-
ates the flexibility and extended intervals for sta-
ble patients compared to previous, more frequent 
recommendations. The general principle is to re-
duce unnecessary burden while ensuring contin-
ued excellent care for people living with HIV who 
are well-controlled on ART [18].
Here the intention is to decrease the workload as-
sociated to patients whose viral load is persistent-
ly suppressed in order to dedicate more attention 
to unstable patients. The time has thus come to re-
consider on an individual basis which is the most 
appropriate time interval for an effective monitor-
ing of patients receiving antiretroviral therapy. 
PROs and CONs - To pursue the intention of re-
ducing the frequency of control visits there are 
many factors and potential threats to consider 
in order to achieve and maintain the essential 
bio-medical improvements that antiretroviral 
treatment is able to provide to people with HIV 
(PWH). A first point is retention in care, which 
does not exactly mean virologic suppression, but 
it actually is an indispensable pre-requisite for 
it [19]. Two are the sides of the coin, such as the 
wish of maintaining a more frequent contact with 
doctors, that could work like a periodical reas-
suring procedure for those patients who actually 

Table 2 - Dissociation half-lives of INSTIs from inte-
grase-DNA complex [32].

INSTI
Dissociation Time 

(h) WT
Dissociation Time (h) 

G140S + Q148H

Bictegravir 163±31 5.7±0.4

Dolutegravir 96±29 1.9±0.2

Raltegravir 10±2 nd

Elvitegravir 3.3±0.9 nd
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desire it, or the opposite, once the individual per-
ception of a steadily controlled infection has been 
obtained, the extension of time between consecu-
tive visits might be taken by the patient as a con-
firmation of the good health status, with fringe 
benefits resulting from time saving and reduced 
costs for transportation. For this reason we should 
thus also consider how PWH might be in logistic 
trouble when they have to travel long distances 
in order to join their HIV care provider and, as 
a consequence, an extended period between con-
secutive controls may actually favourably impact 
on this aspect. While in most western countries, 
and particularly around some major urban areas, 
the geographic density of providers may be such 
that travelling to the HIV medical centre is not go-
ing to be problematic for most patients, there are 
however less privileged areas in which this issue 
is still substantial [20]. 
The vast majority of clinical studies aimed at 
exploring the effect of longer intervals between 
consecutive control visits and drug delivery have 
been carried out in low- or middle-income coun-
tries, and as a consequence the results might not 
fully apply to western standards. In a meta-anal-
ysis of clinical studies in which this issue was 
addressed it was found that there were no sig-
nificant differences in retention in care by com-
paring consultation intervals of 3 months with 
6-12 months periods or drug refill made at 3 or 
6 months, while no firm conclusions could be 
made regarding viral suppression and death [21]. 
Inconsistency in data availability and reporting 
as well as differences in the HIV-RNA cutoff for 
defining viral suppression may actually account 
for such uncomplete answer. In a large retrospec-
tive study carried out in South Africa during the 
COVID-19 pandemic, 54.7% of 27.148 recently 
suppressed PWH (<50 HIV-RNA copies/mL) 
were seen once in a 12-month period, while the 
rest had two consultations in the same time in-
terval [22]. Retention in care was found to be of 
94.6% in the 12 months group and 91.8% in the 
6 months group, while virologic suppression was 
92.4 and 92.0% respectively. Prior exposure to an-
tiretrovirals, age (median 39 years) and sex were 
similar across groups, with the only relevant dif-
ference being the intake of Dolutegravir (DTG), 
that was 60.0% in the 12 months group and 46.3% 
in the 6 months group. Although this study had a 
retrospective design with several potential biases 

and a short follow-up period, the data gathered 
suggest that longer time intervals may actually be 
a fruitful option with no apparent negative down-
stream consequences in terms of both retention in 
care and maintenance of virologic suppression. 
In dealing with this subject we must also dis-
tinguish between medical controls and drug re-
fill [23]. While the former mostly depends upon 
bio-medical variables, the frequency of the latter 
could impact on the economic and administrative 
convenience. With the chronic deficiency of finan-
cial resources of national health systems, the pur-
chase of smaller amount of drugs to be delivered 
more frequently is often adopted as a strategy to 
postpone part of the expenditure and improve the 
end-of-year balance sheet. This will thus require 
the involvement of pharmacists and administra-
tors in order to carefully planning the extension of 
time between sequential visits for those who are 
in the suitable medical conditions [24]. The grim 
perspective of a worse short-term financial bal-
ance should be weighted against the reduction of 
the workload and the resulting advantages [25]. 
The variables here challenged are thus the re-
tention in care of antiretrovirals recipients while 
maintaining, or even improving, their adherence 
to this lifelong commitment, and to make such 
changes feasible and affordable for providers. 
Beyond the potential advantages for PWH, the 
intention to reduce the frequency of control vis-
its for recipients of oral regimens comes also from 
the recent introduction of long-acting injectables 
antiretrovirals, whose supervised administration 
is associated to an increased workload for the HIV 
outpatient services [26]. This increased workload 
stems from various factors, including the need for 
more frequent clinic visits for injections, potential 
staffing shortages, and the need for additional 
training and resources. As compared to the con-
ventional delivery of oral drugs by pharmacists, 
the procedure requires some additional steps like 
drug thawing at room temperature and a care-
fully performed injection in order to ensure the 
appropriate intramuscular delivery [27]. To our 
best knowledge in the vast majority of italian HIV 
outpatient services such additional work is being 
faced by the same staff that was on service in the 
pre-injectable era and the impression is that these 
services could guarantee the administration of 
long-acting injectables to a limited number of pa-
tients only. Thus the issue of extending the time 
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intervals between consecutive visits might allow 
to save time and resources to increase the capac-
ity to make the injectable long-acting treatment 
accessible to greater number of patients. While 
this currently applies to the three available inject-
able drugs, such as Cabotegravir and Rilpivirine 
for maintenance therapy and Lenacapavir for the 
treatment of patients with limited options, look-
ing at the future the demand for injectable antiret-
rovirals is bound to increase, as also testified by 
the recent approval of both Cabotegravir and Len-
acapavir as agents to be administered in the set-
ting of pre-exposure prophylaxis (PrEP) [28, 29].
Individual Factors to Consider - Many are the 
factors to consider when selecting patients who 
are suitable for control visits to be made at longer 
intervals. Technically speaking, the issue of longer 
intervals between consecutive consultations 
might be critical for those patients whose risk 
of virologic failure is recognized and need to be 
checked more frequently in order to detect the in-
crease of the viral load as soon as possible, so that 
the required countermeasures can be adopted be-
fore an excessive viral growth under suboptimal 
treatment leads to selection of RAMs [30]. In these 
cases longer intervals might actually increase the 
possibility to miss the virologic failure at its first 
onset. PWH with prior history of poor adherence 
and virologic failures as well as recipients of com-
plex regimens with limited or no residual options 
should not be considered as candidates for less 
frequent controls [17]. Depending on patients’ his-
tory and the establishment of a solid relationship 
between patients and doctors, a major variable is 
by all means the real adherence of the patient and 
how it is perceived by the doctor. The fear of poor 
adherence justified by prior virologic failures and/
or by a specific patient attitude (e.g. risky lifestyle, 
poor knowledge of what HIV infection is and 
what it implies in terms of consistent commitment 
to treatment intake) works against the opportuni-
ty to check the patient profile at longer intervals 
[31]. Thus adherence is the first factor to consider 
before delaying the next control visit and setting 
a less frequent agenda. The value of adherence 
in selecting possible candidates for less frequent 
controls is pivotal, although with comparable esti-
mations of adherence the intake of a more potent 
three-drug regimen (3DR) based on 2nd generation 
strand-transfer inhibitors (INSTIs) might guaran-
tee greater genetic barrier and forgiveness and al-

low for a longer between sequential medical con-
trols [32]. One of the most beneficial achievements 
resulting from the development of INSTIs is the 
reduction of the minimal adherence level required 
to maintain virologic control. While the need for 
adherence was estimated to be around 95% in the 
first years of triple antiretroviral therapy, with the 
inclusion of an INSTI in the regimen the cutoff val-
ue for virologic control was estimated to be less 
than 70% [33]. This is to say that with minimal 
uncertainties concerning the patient’ adherence, 
if the latter is receiving a triple regimen based on 
a 2nd generation INSTI, she/he could still be con-
trolled at longer time intervals with no major fear 
of virologic failure. Furthermore, such a regimen, 
even in case of failure, has a very negligeable risk 
of generating RAMs. Single tablet regimens like 
Bictegravir/Emtricitabine/Tenofovir Alafenamide 
(BIC/FTC/TAF) are associated to persistent viro-
logic suppression even if RAMs related to NRTIs/
NtRTIs are present at baseline [34]. In any case, re-
gardless the regimen being taken by the patient, 
if there is a long story of persistent virologic sup-
pression with no major additional factors threat-
ening the viral control, a longer interval between 
controls can be considered. Beyond the medical 
variables to be periodically checked in PWH, a 
further question to take into consideration con-
cerns the influence of longer intervals for drug 
refill on the adherence of patients. Is there any 
reason for envisaging a lower adherence in case of 
extending the time between two consecutive drug 
refills? Does a longer interval in drug delivery 
interfere with the individual patient perception 
about the unchanged need of a consistent adher-
ence to treatment? This seems actually unlikely, 
although a careful explanation of the advantages 
of such modified procedure might be relevant for 
some, in order to ensure that nothing has changed 
in terms of adherence requirements to maintain a 
full virologic suppression [35]. For no reasons pa-
tients should interpret such an initiative as a less-
er commitment of doctors and providers toward 
their health priorities. 
Among the factors to be included in evaluating a 
patient’s profile in order to increase the time be-
tween controls, the duration of ongoing viral sup-
pression might also be a crucial factor [36]. A long 
history of persistent virologic suppression does 
testify at least two elements, such as that the an-
tiretroviral regimen being taken is effective and, 
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again, that the patient is sufficiently adherent to it. 
What might cast additional doubts before switch-
ing the control intervals to longer duration? If the 
patient has been long receiving an INSTI-based 
3DR and had a consistently suppressed viral load, 
with no INSTI RAMs in her/his background the 
way is smooth, with no contraindications in de-
laying the periodical controls unless significant 
behavioural factors are present [34]. The things 
might not be the same if the patient is receiving 
a dual regimen (2DR), as by definition there is no 
a 3rd drug to contribute to the genetic barrier and 
forgiveness [37]. Dual regimens are mostly based 
on DTG or CAB in association to a NRTI or NN-
RTI inhibitor. These 2DRs can only be prescribed 
when both drugs are deemed to be fully active. 
Failures of DTG-based dual regimen with RAMs 
selection have been described in the presence of 
3TC- and/or in case of NRTI-associated RAMs 
[38], while failures to injectable CAB/RPV 2DR 
were found to occur when two of three specific 
technical items were present, such as viral sub-
types A1/A6, baseline RPV RAMs and a body 
mass index higher than 30 [39]. The latter suggests 
that in some circumstances a suboptimal drug ex-
posure may be responsible or co-responsible for 
virologic failure and a proportion of patients ex-
ceeding 30% was found in several clinical studies 
to actually have a pharmacokinetic exposure of 
CAB or RPV or both below the currently indicat-
ed cutoff values [40, 41]. This proportion of pa-
tients with suboptimal Pk exposure, however, is 
much higher than the low rate of virologic failure 
recorded both in clinical studies and real world 
practice, thus suggesting that variables other than 
the suboptimal Pk exposure should also be in 
place in patients undergoing virologic failure [42]. 
Although not formally indicated in the drug leaf-
let, in order to better predict the risk of virologic 
failure the consideration of some baseline param-
eters might be of value, and could also influence 
the decision regarding the extension of time inter-
vals between controls. In these cases, when avail-
able, the evidence of a very long period of une-
ventful persistent virologic suppression could be 
reassuring and allow for longer intervals between 
visits [36]. The issue here is, however, delicate, as 
the risk of loosing the activity of 2nd generation 
INSTIs is higher with 2DRs, especially if the in-
jectables are considered. While the latter met the 
criteria for non-inferiority when compared to 

3DRs, it is also true that the proportion of virolog-
ic failures resulting in the selection of RAMs was 
well higher than what is normally measured with 
other regimens, and even higher when compared 
to the unlicensed use of DTG monotherapy [43, 
44]. The use of DTG monotherapy has never been 
recommended for the unacceptable rate of viro-
logic failures, but some findings from its experi-
mental clinical use might provide additional keys 
to better understand the individual factors that 
influence the chance of virologic failure [45]. In 
the DOMONO study 8 out of 95 patients receiv-
ing maintenance DTG monotherapy underwent 
virologic failure [46]. Among the individual base-
line variables explored, three were found to be as-
sociated to the risk of virologic failure. The value 
of nadir CD4+ T-cell count (the lowest value re-
corded in the course of HIV infection), the median 
total peripheral mononuclear cell HIV-DNA copy 
number and the time spent with untreated HIV  
infection before receiving the first antiretroviral 
regimen did correlate with the risk of virologic 
failure. Although these findings resulted from an 
extreme and never approved therapeutic setting, 
nevertheless they may actually suggest that these 
additional parameters, whose bio-clinical intrin-
sic nature make sense as complementary items, 
could be investigated in order to better estimate 
the individual risk of virologic failure even in 
case of more robust conventional regimens when 
prior failures have occurred. Uncertainties might 
arise when a patient is being considered for a 2DR 
instead of a conventional 3DR regimen and/ or 
when longer time intervals between consecutive 
consultations are proposed. Although the role of 
these parameters in such decision-making pro-
cess is far from being validated, whenever the 
conventional variables are not conclusive, the 
supplementary information possibly deriving 
from these parameters might help in driving the 
choice of treatment and/or of the frequency of 
consultations in the right direction. 
Clinical and Pharmacologic Issues - All such rea-
soning about the risk of virologic failure and the 
resulting cautiousness in making the routine ther-
apeutic practice less demanding in case of weaker 
regimens (2DRs) are reminiscent of the old days 
when INSTIs were not available and avoidance 
of therapeutic failure and RAMs selection was 
a more frequent and difficult issue to face [47]. 
That was the time when we became accustomed 
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to estimate the inhibitory quotient (IQ) of single 
drugs or regimens, by integrating parameters 
like Pk exposure and the presence of RAMs, with 
the awareness that in many cases the treatment 
we were giving was barely above the minimal 
requirements. The need to reconsider a series of 
immunovirologic parameters related to the risk of 
failure does not come from a new crisis resulting 
from the resurgence of drug resistance, but rather 
from the wish of pursuing the same therapeutic 
targets by using two instead of three drugs. There 
are no doubts that with two instead of three drugs 
the overall regimen potency is reduced and that 
sort of straightforward confidence we gradual-
ly acquired overtime with 2nd gen INSTIs-based 
3DRs has to be re-tailored at lower levels. But this 
should not make us to forget that the 1st line 3DRs 
are instead devoid of most of the described po-
tential pitfalls and are much easier to be managed 
at longer intervals [32, 37]. Then, back to the orig-
inal question, the overall scenario points on the 
appraisal of the technical guarantees achieved in 
the last 30 years of antiretroviral therapeutics and 
how to take advantage of the properties of the 
currently available regimens in order to decrease 
the efforts being made by patients, doctors, nurs-
es and pharmacists to keep ongoing this world-
wide adopted effective therapeutic outpatient 
practice. It is clear how a conventional 1st line INS-
TI-based 3DR regimen provides the strongest bar-
rier against virologic failure and drug resistance, 
and therefore it represents the best starting point 
for reducing the frequency of periodical controls. 
In this perspective, it may be reassuring to quick-
ly review the major properties of these regimens 
that make it easily feasible to reduce the frequen-
cy of periodical consultations. Some characteris-
tics of the clinical pharmacology profile of these 
regimens are helpful in understanding how and 
why these regimen actually provide the safest op-
portunity to extend the control intervals. 
As anticipated, a crucial characteristic here is 
made by a combination of intrinsic potency, ge-
netic barrier and forgiveness, whose functional 
reciprocal synergy represents the net result of the 
combination of three top-class antiretrovirals. The 
case of BIC/FTC/TAF is actually exemplary, as it 
combines in a single tablet three drugs, each rep-
resenting the point of arrival of the evolution in 
their own categories [32]. Intrinsic potency first; 
this mainly refers to BIC, that shares with DTG 

the label of 2nd generation INSTIs. What is un-
precedented for these drugs is the very fast viral 
decrease they determine upon introduction in 
treatment-naïve patients [48]. Further to the nice 
graphical effect showing how these INSTIs are 
much quicker than any other antiretroviral in low-
ering the viral load in treatment-naïve patients, 
we should consider which is the main advantage 
resulting from such fast removal of circulating vi-
rions. Since the duration of exposure to drugs of 
any viral biomass is proportional to the possibili-
ty to select out resistant mutants, such fast remov-
al of the virus from the central compartment dra-
matically shortens the time virions are exposed to 
drugs thus proportionally reducing the likelihood 
of RAMs selection [32]. This phenomenon led to 
revise the way genetic barrier is defined for INS-
TIs [49]. When no INSTIs were available and the 
so-called 3rd drugs were protease inhibitors (PIs) 
and non-nucleoside reverse transcriptase inhibi-
tors (NNRTIs), the strength of the genetic barrier 
was measured in terms of number of RAMs re-
quired to make the drug inactive [50]. While for 
boosted-PIs multiple sequentially acquired mu-
tations were necessary, with NNRTIs even a sin-
gle mutation was enough to make these drugs no 
longer effective [51]. If the same criterion is ap-
plied to INSTIs, the latter would appear equal to 
NNRTIs, such as with a low genetic barrier, since 
with one-two mutations only even the 2nd genera-
tion INSTIs would loose their antiretroviral effect. 
However, when challenged in clinics this does 
not occur and the likelihood of selecting RAMs 
against 2nd generation INSTIs was found to be 
barely anecdotical both in clinical trials and nor-
mal practice [52]. The impressive initial “debulk-
ing” of the viral load leaves no enough time for 
the selection of RAMs and the elimination half-
life (T/2) of 2nd generation INSTIs (both around 
15-16 hrs) also cooperate in decreasing the risk of 
selecting RAMs in case of treatment discontinu-
ation [32]. Once a patient does not take the drug 
any longer the drug disappear from the circula-
tion in a rather short time thus leaving the ensu-
ing viral regrowth unexposed to INSTIs. An ad-
ditional characteristic of 2nd generation INSTIs is 
represented by their remarkably long persistence 
bound to the target, such as for a time well longer 
than their plasma T/2 [3]. Although the contribu-
tion of this property to the drug action and ge-
netic barrier is unknown, it appears likely that a 
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prolonged action on its target may actually results 
from its long persistence at the site of action in-
spite of the decrease of plasma concentrations. 
To support some possible role of the long dis-
sociation time of 2nd gen INSTIs there is a recent 
small phase II clinical study in which recipients 
of daily BIC/FTC/TAF who were permanently 
suppressed were randomly assigned to continue 
their ongoing regimen (controls) or to switch to 
the same regimen to be taken thrice, twice or once 
weekly [53]. Thirty-three patients were evaluable 
at 48 weeks and the 3 cases of virologic failure oc-
curred in 2 patients taking BIC/FTC/TAF once 
weekly and in a patient receiving the regimen 
thrice weekly. No resistance was detected in these 
participants and all resuppressed to undetectable 
after switching back to daily dosing. Although 
lower than in case of standard dosing, the Pk 
levels of BIC were reported to be still above the 
cutoff concentration for efficacy (but cutoff levels 
were not reported), and it is noteworthy that no 
differences in terms of ultrasensitive measure-
ment of HIV-RNA were recorded across the study 
arms. Regardless the unlikely application of these 
results into the clinical scenario (at least for the 
once weekly dosing), it is impressive how doses 
of BIC/FTC/TAF well lower than those recom-
mended were able to maintain the virologic sup-
pression in the majority of patients. While similar 
results were also obtained, although with a less 
extreme study design (intermittent triple thera-
py four or five days per week) in a prior study 
with various 3rd drugs [54], these findings pro-
vide new and strong support to the relevant an-
tiretroviral properties of BIC/FTC/TAF. Beyond 
the hypothesis of a role by the long dissociation 
time, we must also consider the pharmacody-
namic/pharmacokinetic characteristics of the 
other two components of the regimen [32]. TAF 
is the second prodrug of Tenofovir (TFV), a drug 
requiring to be complexed with a salt in order to 
be absorbed by the intestine. In the case of Teno-
fovir disoproxil fumarate (TDF), the first prodrug 
of TFV, the dissociation from the salt occurs soon 
after absorption, and the drug freely diffuses into 
the systemic circulation. In the case of TAF most 
of TFV remains bound to alafenamide after the 
absorption and this drives a selective uptake by 
cells that are rich in carboxy-esterase. This cor-
responds to an ideal selective distribution of the 
active mojety (TFV) into lymphocytes that leads 

on one side to higher intracellular concentrations 
of TFV into the target cells and on the other side 
to a much lower plasma Pk exposure. The latter is 
responsible for the significant decrease in toxicity 
for the renal proximal tubule with additional fa-
vourable downstream advantages in terms of de-
creased tubular phosphate loss and very limited 
reduction in bone mineral density. What is rele-
vant in this setting is the higher (up to 6-7 times) 
concentration in target cells, a finding plausibly 
associated to a stronger genetic barrier and great-
er forgiveness. Looking back at the phase II study 
that investigated the performance of BIC/FTC/
TAF given at lower frequency [53], it seems thus 
likely that the presence of TAF, with its long T/2 
and high intracellular concentrations, might have 
significantly contributed to maintain undetecta-
ble viral loads in most patients inspite of the ex-
perimental sub-standard intake of the regimen. 
The 3rd component is FTC, a cytidine analog de-
veloped after Lamivudine (3TC) and able to show 
stronger antiretroviral properties than 3TC when 
challenged in a short head to head monotherapy 
study [55]. FTC has higher intracellular concen-
trations and a longer intracellular T/2, both find-
ings suggesting an additional contribution to the 
antiretroviral strength of the regimen. 
Clinical Stability in Virologically Suppressed 
PWH Receiving BIC/FTC/TAF in the long term - 
PWH receiving BIC/FTC/TAF who have achieved 
and maintained undetectable viral loads are consid-
ered clinically stable. Clinical trials and real-world 
studies have demonstrated the high efficacy of 
BIC/FTC/TAF in sustaining virological suppres-
sion over the long term. A recent systematic re-
view and meta-analysis including over 7,500 PWH 
confirmed the clinical stability of individuals re-
ceiving BIC/FTC/TAF, particularly those already 
virologically suppressed. At 48 weeks, pooled 
suppression rates were 95% in treatment-experi-
enced (TE) and 97% in treatment-naïve (TN) par-
ticipants, with no signal of diminished efficacy in 
routine clinical settings [56]. Notably, high sup-
pression rates were maintained even in TE sub-
groups with archived resistance mutations such 
as M184V/I, reinforcing the regimen’s robustness 
in complex virological profiles. Among individu-
als who were already virologically suppressed at 
baseline, a key focus of long-term ART manage-
ment, the rate of discontinuation for any reason 
was low (3%), and interruptions due to toxicity 
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were rare (1%). The Table 3 summarizes the key 
pooled outcomes reported in the meta-analysis 
[56] stratified by treatment experience and resist-
ance profile.
Key Considerations - All these pharmacologic 
properties combined in a single pill well describe 
the excess margin of power this single-tablet reg-
imen exerts in clinical practice. Such characteris-
tics unambiguously suggest that this single-tab-
let regimen STR of BIC/FTC/TAF well fits with 
the proposal of extending the time intervals be-
tween consecutive visits up to 12 months, unless 
a standard frequency remains necessary to man-
age ongoing comorbidities and/or specific indi-
vidual medical risks other than HIV infection. It 
thus seems that now more than ever before we 
have the opportunity to make it easier the long-
term management of HIV infection, and several 
therapeutic weapons today available look more 
than suitable for this aim. While the most relevant 
factor here is adherence, the intention to pursue 
the reduction of the frequency of consultations 
looks more feasible with a conventional 3DR reg-
imen like BIC/FTC/TAF, whose forgiveness and 
genetic barrier provide a strong limit to the risk 
of both virologic failure and RAMs selection. By 
increasing the consultation intervals to 9 or even 
12 months we have an unique opportunity to 
re-organize the outpatient management of HIV 
chemotherapy in a way more compatible with the 
evolution that antiretroviral therapy is having in 
these years. Furthermore, should we manage in 
gradually increasing the time between consulta-
tion intervals we would also achieve a reduction 
in the expenditure associated to immunovirolog-
ical examinations [57], an advantage that could 
trigger the right attention this intention deserves.
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