Taylor & Francis
Taylor & Francis Group

ACTA CLINICA BELGICA

emeesensse - Acta Clinica Belgica
International Journal of Clinical and Laboratory Medicine

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/yacb20

A characterization of the HIV population
with limited/exhausted treatment options: a
multicenter Belgian study

Rakan Nasreddine, Gilles Darcis, Jean Cyr Yombi, Paul De Munter, Eric
Florence, Jens Van Praet, Rémy Demeester, Sabine D. Allard, Melanie
Schroeder, Ange-Clarisse Dusabineza, Marc Delforge & Stéphane De Wit, on
behalf of the Belgian Research on AIDS and HIV Consortium (BREACH)

To cite this article: Rakan Nasreddine, Gilles Darcis, Jean Cyr Yombi, Paul De Munter, Eric
Florence, Jens Van Praet, Rémy Demeester, Sabine D. Allard, Melanie Schroeder, Ange-Clarisse
Dusabineza, Marc Delforge & Stéphane De Wit, on behalf of the Belgian Research on AIDS
and HIV Consortium (BREACH) (2024) A characterization of the HIV population with limited/
exhausted treatment options: a multicenter Belgian study, Acta Clinica Belgica, 79:3, 153-159,
DOI: 10.1080/17843286.2024.2359184

To link to this article: https://doi.org/10.1080/17843286.2024.2359184

ﬁ Published online: 30 May 2024.

\]
CA/ Submit your article to this journal &

||I| Article views: 84

A
& View related articles &'

P

(&) view Crossmark data &'

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=yacb20


https://www.tandfonline.com/journals/yacb20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/17843286.2024.2359184
https://doi.org/10.1080/17843286.2024.2359184
https://www.tandfonline.com/action/authorSubmission?journalCode=yacb20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=yacb20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/17843286.2024.2359184?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/17843286.2024.2359184?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/17843286.2024.2359184&domain=pdf&date_stamp=30%20May%202024
http://crossmark.crossref.org/dialog/?doi=10.1080/17843286.2024.2359184&domain=pdf&date_stamp=30%20May%202024
https://www.tandfonline.com/action/journalInformation?journalCode=yacb20

ACTA CLINICA BELGICA
2024, VOL. 79, NO. 3, 153-159
https://doi.org/10.1080/17843286.2024.2359184

Taylor & Francis
Taylor & Francis Group
W) Check for updates

A characterization of the HIV population with limited/exhausted treatment
options: a multicenter Belgian study

Rakan Nasreddine(®?, Gilles Darcis®, Jean Cyr Yombi<, Paul De Munter?, Eric Florence®, Jens Van Praet,
Rémy Demeester?, Sabine D. Allard", Melanie Schroeder, Ange-Clarisse Dusabinezal, Marc Delforge?
and Stéphane De Wit?, on behalf of the Belgian Research on AIDS and HIV Consortium (BREACH)

aDepartment of Infectious Diseases, Saint-Pierre University Hospital, Brussels, Belgium; "Department of Infectious Diseases, Liége
University Hospital, Liege, Belgium; “Department of Internal Medicine and Infectious Diseases, Cliniques Universitaires Saint-Luc, Brussels,
Belgium; “Department of General Internal Medicine, Leuven University Hospital, Katholieke Universiteit Leuven, Leuven, Belgium;
¢Department of Clinical Sciences, Institute of Tropical Medicine, Antwerp, Belgium; Department of Nephrology and Infectious Diseases,
AZ Sint-Jan Brugge-Oostende, Brugge, Belgium; 9Department of Internal Medicine and Infectious Diseases, University Hospital of
Charleroi, Lodelinsart, Belgium; "Department of Internal Medicine and Infectious Diseases, Universitair Ziekenhuis Brussel, Brussels,
Belgium; ‘Medical Affairs, ViiV Healthcare, Middlesex, UK; Medical Affairs, ViiV Healthcare, Wavre, Belgium

ABSTRACT

Objective: Describe the prevalence and characteristics of people living with HIV (PLWH) in
Belgium with limited/exhausted treatment options.

Methods: A cross-sectional, multicenter study involving adult treatment-experienced indivi-
duals with limited/exhausted treatment options defined as having a multi-drug resistant HIV-1
or a history of multiple treatment changes. The primary outcome was to determine the
prevalence of these individuals and classify them based on their two most recent consecutive
HIV-1 viral loads (VLs): suppressed (2 VLs < 50 copies/mL), intermediate (=1 VL between 50-200
copies/mL), or unsuppressed (2 VLs > 200 copies/mL). Secondary outcome was to characterize
the participants included in this analysis.

Results: There were 119 individuals included (prevalence of 0.97%; 119 of 12 282 in care). The
majority were aged > 50 years (88.2%), women represented 35.3%, and individuals were pri-
marily White (54.7%). Median (IQR) CD4" T-cell count was 635 (400-875) cells/uL and most
(42%) were on a 3-drug ART regimen. Overall, 87.4% were classified as suppressed, 9.2% as
intermediate, and 3.4% as unsuppressed. On multivariable analysis, CD4* T-cell count < 200
cells/uL was associated with being classified as intermediate or unsuppressed (p = 0.004).
Conclusion: In this analysis of PLWH in Belgium, individuals with limited/exhausted treatment
options represented a small fraction. Most were on a 3-drug ART regimen, were virologically
suppressed, and had a CD4" T-cell count within normal range. A small proportion were not
virologically suppressed while others, despite being suppressed, were on > 4-drug ART regi-
mens. As such, new therapeutic options are needed to achieve and maintain virologic suppres-
sion in such individuals while decreasing their pill burden.
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Introduction population are limited. In this context, this study sought
out to describe the prevalence and characteristics of
PLWH with limited/exhausted treatment options in

daily clinical practice in Belgium.

Many potent antiretrovirals are currently available for
the treatment of HIV. Despite this, there is a subset of
people living with HIV-1 (PLWH), that either because
they have a multi-drug resistant (MDR) HIV-1 or have
had to endure multiple treatment switches due to
comorbidities, drug-drug interactions (DDIs), or toler-
ability issues, are unable to receive a standard antiretro-

Methods
Study design and population

viral therapy (ART) regimen from the remaining
available treatment options. These individuals therefore,
could be considered to have limited/exhausted treat-
ment options and as such, are potentially at risk of
virologic non-suppression and subsequent progression
of their illness. Even though the population of PLWH
with limited/exhausted treatment options has changed
over time, as a result of the introduction of new anti-
retroviral (ARV) classes, recent data concerning this

In this cross-sectional, observational, multicenter
study, we evaluated all treatment-experienced
PLWH, aged =18 years, that were in care at one of
the participating centers. A person in care was
defined as having had at least 1 contact (in-
person, by telephone, or by videoconference) with
their HIV specialist and performed at least 1 stan-
dard laboratory analysis, including an HIV-1 viral
load (VL) and CD4" T-cell count, within 12 months
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prior to the index date of 1 April 2022. A participant
was eligible for inclusion if they fulfilled one of two
criteria for what was protocol-defined as having
limited/exhausted treatment options. In order to
avoid any overlap among the inclusion criteria,
a participant was first screened for inclusion based
on criterion A. If this was fulfilled, then the partici-
pant was included and as such, was not screened
for criterion B. However, if the resistance data did
not fulfill criterion A or was not available, then
participants were screened for inclusion based on
criterion B.

Criterion A: having an MDR HIV-1 infection based
on cumulative resistance data with at least one resis-
tance test occurring between 1 January 2015 and
1 August 2021. MDR HIV-1 was defined as having >
3 ARV classes with <2 fully active ARVs remaining
that can be effectively combined to form a viable
new regimen. The nucleoside reverse transcriptase
inhibitors (NRTIs) included in resistance testing were
abacavir (ABC), didanosine (DDI), emtricitabine (FTC),
lamivudine (3TC), stavudine (D4T), tenofovir diso-
proxil fumarate (TDF)/tenofovir alafenamide (TAF),
and zidovudine (AZT). The non-nucleoside reverse
transcriptase inhibitors (NNRTIs) included were dora-
virine (DOR), efavirenz (EFV), etravirine (ETR), nevira-
pine (NVP), and rilpivirine (RPV). The protease
inhibitors (Pls) included were atzanavir (ATV), daruna-
vir (DRV), fosamprenavir (FPV), indinavir (IDV), lopina-
vir (LPV), nelfinavir (NFV), saquinavir (SQV), and
tipranavir (TPV). The integrase strand transfer inhibi-
tors (INSTIs) included were bictegravir (BIC), cabote-
gravir (CAB), dolutegravir (DTG), elvitegravir (EVG),
and raltegravir (RAL). Chemokine coreceptor 5
(CCR5) antagonists were also included in resistance
testing. Since several years, fusion inhibitors were no
longer incorporated into routine resistance testing
being performed in Belgium, because they were no
longer commercially available, and as such, were
excluded. NRTIs, NNRTIs, Pls, and INSTIs were consid-
ered fully active if they were scored by the Stanford
algorithm as susceptible (<10 points). A CCR5 antago-
nist was considered active if it had anticipated activity
on tropism assay. Given the approval of new ARVs
over time, an individual considered as having an MDR
HIV-1 at one point in time could potentially no longer
be classified as such when a new active drug
becomes available. As such, the reasoning behind
selecting the above-mentioned minimum cut-off
date for resistance testing was that the date corre-
sponded to when DTG was approved for use in
Belgium.

Criterion B: having an extensive treatment history
with multiple treatment changes. This was defined as
having been treated with at least 3 core agent ARV
classes and currently being on their = 4th
regimen containing either DTG twice daily (BID), DRV

BID, or ETR + maraviroc (MVC); or having been treated
with at least 4 different core agents and currently
being on their 4th or subsequent regimen containing
either DTG BID, DRV BID, or ETR + MVC.

Study objectives and variables

The primary objective was to determine the preva-
lence of individuals with limited/exhausted treatment
options and subsequently classify them into one of the
following categories (based on the 2 most recent con-
secutive laboratory analyses performed prior to the
index date): (i) suppressed, defined as having 2 HIV-1
VLs < 50 copies/mL; (ii) intermediate, defined as having
at least one VL between 50-200 copies/mL; and (iii)
unsuppressed, defined as having 2 HIV-1 VLs > 200
copies/mL. The secondary objective was to character-
ize the participants included in this analysis.

Data collected included participant characteristics
such as age, gender, race, weight, active co-infection
with hepatitis B virus (HBV) and hepatitis C virus (HCV),
and co-morbidities, and HIV-related characteristics
such as mode of HIV-1 acquisition, prior AIDS-
defining illness, time on ART and number of ART regi-
mens prior to the index date, cumulative resistance
data, current ART regimen, nadir CD4* T-cell count
along with the current CD4* and CD8"* T-cell counts,
and the two most recent consecutive HIV-1 VLs prior to
the index date.

Data source and ethics considerations

Data were gathered from eight HIV reference centers
(HRCs) in Belgium between 9 December 2022 and
24 March 2023. These HRCs provide HIV care to more
than 80% of PLWH [1], thereby allowing for an ade-
quate sampling of the Belgian HIV population.

This study was conducted in accordance with the
General Data Protection Regulation (GDPR) 2016/679.
Study-specific informed consent was not required
given that this was a cross-sectional study of retro-
spective variables and the dataset for each participant
underwent de-identification prior to extraction. Ethical
approval was obtained from a central ethics commit-
tee and from site-specific ethics committees prior to
data collection.

Statistical analysis

Point prevalence with 95% confidence interval (Cl) was
calculated as the number of participants fulfilling the
inclusion criteria amid the total number of adult PLWH
in care at each of the participating HRCs. Categorical
values were reported as the number of available and
missing data and as percentage. Continuous variables
were conveyed as the number of available and missing
data, median, and inter-quartile range (IQR). All results



were reported utilizing the pairwise deletion approach
for missing data. An ordinal logistic regression analysis
using a stepwise variable selection algorithm, utilizing
all baseline variables, was performed to explore for
associations with being classified as intermediate or
unsuppressed. All statistical analyses were conducted
using Statistical Analysis System (SAS) software v9.4
(SAS Institute, Inc., Cary, North Carolina, USA).

Results
Study population

The criteria for having limited/exhausted treatment
options were met by 119 individuals resulting in
a prevalence of 0.97% (95% Cl 0.81-1.1; 119 of 12 282
in care). Of those, 25 (21%) participants were identified
based on Criterion A and 94 (79%) on Criterion
B (Table 1). The majority were above the age of 50
(88.2%), women represented 35.3% of the cohort, and
participants were primarily White (54.7%) and Black
(43.7%). The median (IQR) time on ART was 24.8
(21.7-26) years and median (IQR) CD4* T-cell count
was 635 (400-875) cells/uL.

Virologic suppression

Of the 119 participants included, 104 (87.4%) were
classified as suppressed, 11 (9.2%) as intermediate,
and 4 (3.4%) as unsuppressed (Table 1). The median
(IQR) HIV-1 VL for unsuppressed participants was 1 880
(1 140-56 260) copies/mL. On multivariable analysis,
having a current CD4" T-cell count <200 cells/pL was
the only variable found to be significantly associated
with being classified as intermediate or unsuppressed
(odds ratio [OR] 3.91; 95% Cl 1.60-14.18, p = 0.004).

Antiretroviral therapy and resistance

The majority of participants were on a 3-drug (42%)
ART regimen with 35.3% of individuals on a = 4-drug
regimen (Table 1). Overall, the most frequently pre-
scribed treatment was the two-drug regimen of DRV/
cobicistat (c) + DTG (9.2%). Resistance data fulfilling
criterion A was available for 25/119 (21%) participants.
Of those, 22 (88%) had no active NRTI available (teno-
fovir disoproxil fumarate [TDF] was susceptible in the
remaining three participants), 22 (88%) had no active
NNRTI available (three participants had 1 NNRTI drug
still available), 21 (84%) and 15 (60%) had resistance to
atazanavir (ATV) and DRV respectively, and 3 (12%)
participants had no active INSTI available. One partici-
pant was found to have varying levels of resistance to
all ARVs from all classes. Virologic suppression in this
individual was achieved by combining twice daily DRV
(boosted once daily) with DOR, fostemsavir (FTR), and
lenacapavir (LEN).
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Discussion

In this study of over 12 000 PLWH in Belgium, the
prevalence of individuals with limited/exhausted treat-
ment options was 0.97%. Our cohort shared some
similarities with the overall Belgian HIV population
[1], such as male predominance (64.7% cohort vs.
65.8% overall) and median CD4" T-cell count (635
cells/pL cohort vs. 660 cells/uL overall). However,
some differences were observed including a higher
proportion of individuals aged >50 years (88.2% cohort
vs. 47% overall), a finding that is to be expected given
the long treatment histories (median time on ART of
24.8 years), and a higher proportion of Black partici-
pants (43.7% cohort vs. 34% overall). This finding may
tend to indicate that Blacks are at higher risk of
exhausting their treatment options. When compared
to those born in Western countries, African-born Black
individuals tend to be diagnosed at a later stage of
infection and have less access to optimal HIV care [2,3].
Given that a significant proportion of the Black HIV
population in Belgium are African-born [1], it is possi-
ble that the challenges these individuals faced when
initially being managed could have played a role in
explaining the above-mentioned finding. However, the
lack of available data concerning the place of birth of
Black participants in this cohort along with the drastic
difference in number of participants between our
cohort and the overall Belgian HIV population pre-
cludes us from forming a definitive conclusion.

Of the 119 participants included, 42% were on
a 3-drug ART regimen and 87.4% were virologically
suppressed. When dealing with resistance or intoler-
ance for example, the advent of unboosted antiretro-
virals such as DTG and DOR has provided clinicians the
flexibility to make necessary adjustments to ART regi-
mens, all the while keeping the regimens to two or
three drugs and still maintaining virologic suppression.
However, as observed in this study, there remains
a sizeable proportion of PLWH (34.6%) that despite
being virologically suppressed, require a = 4-drug ART
regimen to do so. Moreover, a small proportion of the
cohort was classified as either intermediate (9.2%) or
unsuppressed (3.4%). For those who were classified as
intermediate, the absence of longitudinal data on sub-
sequent viral loads, as a result of the cross-sectional
nature of the study, precludes us from distinguishing
whether this classification could be an indication of
impending loss of virologic suppression or rather
a benign transitory event. For the participants that
were unsuppressed, the median HIV-1 VL observed at
the time of unsuppression was 1880 copies/ml with
one person having a VL of 56 260 copies/mL. Since
resistance data was not available for these individuals,
it was not possible to describe to what extent resis-
tance factored in their lack of suppression. However,
given the high VL observed for at least one of these
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participants, sub-optimal adherence or intolerance to
the treatment regimen could have played a role in
their virologic non-suppression. Despite this, these
individuals still represent a possible source of dissemi-
nation of potentially MDR HIV-1 among newly infected
individuals. Furthermore, we found that having a CD4"
T-cell count of < 200 cells/yL at the time of analysis was
significantly associated with being classified as inter-
mediate or unsuppressed (OR 3.91; p=0.004). Of
course, given that being classified as intermediate or
unsuppressed implied varying forms of detectable vir-
emia, this finding could simply be a consequence of
the progression of illness in these individuals.
However, some reports have indicated that lower
CD4* T-cell counts were associated with an increased
risk of viral rebound [4] while others have suggested
that the extent of CD4" T-cell depletion strongly pre-
dicts HIV reservoir size which in turn, could act as an
essential determinant of virologic failure [5,6].

In recent studies, the prevalence of PLWH with
limited/exhausted treatment options has been
reported to range between< 1% to 16.1% [7-10].
The variations in prevalence are likely explained by
the heterogeneity of the populations studied, the
period that each study covered (early ART vs. con-
temporary ART era), and most importantly, the cri-
teria used to identify persons with limited/exhausted
treatment options. Indeed, there is no consensus on
the definition of these individuals. In the absence of
resistance data, some studies have used approaches
relying on virologic failure and antiretroviral treat-
ment history [8,9]. Reports that did use genotypic
resistance data were mostly conducted in the early
ART era [11-17] prior to the availability of 2nd gen-
eration INSTIs. Moreover, utilization of the most
recent genotypic test rather than cumulative resis-
tance data has resulted in discrepant estimates of
prevalence [13,18]. In addition, some studies have
focused on the number of antiretroviral drugs or
classes to which an individual is resistant [19], rather
than how many active drugs are available, which is
essential to achieving virologic suppression [20]. Even
the cut-offs used to define MDR HIV-1 in terms of the
number of active drugs available in each class (2 or 3)
or in terms of the Stanford algorithm score (10 or 15)
could contribute to the variations in results among
the aforementioned studies, including our study.
Indeed, the MDR HIV-1 definition utilized in this
study, which was believed to most accurately encom-
pass what an MDR HIV was, resulted in only 21% of
participants being included based on this criterion.

Strengths of this study include the utilization of
a two-component composite definition for PLWH
with limited/exhausted treatment options optimizing
their identification. However, as this was an observa-
tional, cross-sectional study of electronically captured
data from daily clinical practice, it was not possible to

perform a chart review for each participant in order to
collect longitudinal data on the reasons for treatment
changes and adherence.

Conclusion

In this analysis of PLWH in Belgium, those with limited/
exhausted treatment options represented a small frac-
tion. Most were on a 3-drug ART regimen, were virolo-
gically suppressed, and had a CD4"* T-cell count within
normal range. A small proportion were not fully sup-
pressed while others, despite being virologically sup-
pressed, were on=4-drug ART regimens or on
regimens, that despite having less antiretrovirals,
could have future implications, such as increased car-
diovascular risk or DDIs with potential non-HIV medi-
cations. Therefore, these regimens may not be the
most optimal treatments for the ever-aging HIV popu-
lation and as such, new therapeutic options such as
FTR, LEN, or even broadly neutralizing antibodies
(bNAbs) will be needed to ensure virologic suppression
in these individuals and correspondingly, decrease
their pill burden. In addition, a standardized definition
of PLWH with limited/exhausted treatment options will
be required in order to accurately identify these indi-
viduals in the future.
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