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Abstract

Introduction: Bictegravir/Emtricitabine/Tenofovir Anafelamide (B/F/TAF) is a recommended single tablet regimen with good tolerability and safety as well as
durability of the virologic response. From its introduction in the country of Bulgaria in April 2021 till November 2021 it was given to 82 patients, followed up and treated in
the Department for HIV at the Prof. lvan Kirov Specialized Hospital for Active Treatment of Infectious and Parasitic Diseases, in 60 (72%) of which the therapeutic regimen
was changed mainly from protease — inhibitor-containing regimens.

Materials and methods: We present the initial 24-week period of the application of this therapeutic regimen. Our purpose was to analyze the main reasons for a switch
of the cART among patients, in which the therapeutic regimen was switched, to analyse the dynamics of the basic immunologic and virologic values of the patients, and
to try to analyse the safety and efficacy of the regimen.

Results: Patients of nearly all age groups were enrolled in the study. The main therapeutic regimens, from which patients were switched to B/F/TAF were protease
inhibitor-based, the main reason being suboptimal viral suppression, followed by simplification of cART. Side effects were the third leading cause for the switch, mainly
due to gastrointestinal symptoms. Nearly half of the patients had CD 4+ T-cell count of > 500/mm? at the time of the switch and undetectable viral load levels. The test
statistical analyses of the immunological and virologic levels before and after the administration of B/F/TAF showed statistical significance as far as the viral load was
concerned. Analyses of factors of prognostic importance for maintaining stable virologic response showed that CD + T-cell values, CD4:CD8 ratio before administration,
VL before administration as well as time of intake proved to be of prognostic value. Cholesterol levels in patients with hypercholesterolemia were significantly lower.

Conclusion: A relatively large number of patients were enrolled for a relatively short period of time; B/F/TAF proved to be of good efficacy and safety.

Ritonavir; ETR: Etravirine; FTC/TDF/DTG: Emtricitabine,
Tenofovir; Dolutegravir; TAF/FTC/EVG/c: Tenofovir
Anafelamide; Emtricitabine; Elvitegravir, Cobicistat; LPV/r:

Abbreviations

ABC/3TC: Abacavir and Lamivudine; ABC/3TC/DTG:

Abacavir, Lamivudine, Dolutegravir; ATZ/r: Atazanavir and
Ritonavir; ALAT: Alanine Aminotransferase; DRV/c: Darunavir
Boosted with Cobicistat; B/F/TAF: Bitegravir/Emtricitabine/
Tenofovir Anafelamide; DRV/r: Darunavir, Boosted with

Liponavir and Ritonavir; RAL: Raltegravir; cART: combined
Antiretroviral Therapy; VL: Viral Load; INSTI: Integrase Strand
Transfer Inhibitor

Citation: Strashimirov D, Yordanova R, Grozdeva R, Penchev E, Ivanov D, et al. (2024) Analysis of baseline laboratory characteristics of HIV-positive patients in
Bulgaria treated with bictegravir /emtricitabine/ tenofovir anafelamide (early analysis). Ann Antivir Antiretrovir 8(1): 001-007.

DOI: https://dx.doi.org/10.17352/aaa.000018



P PeertechzPublications

https://www.peertechzpublications.org/journals/annals-of-antivirals-and-antiretrovirals ‘ 8

Introduction

The use of multiple drugs that act on different viral targets
is known as combined Antiretroviral Therapy (cART). Since its
introduction it has become the cornerstone of the treatment
of HIV infection; cART decreases the patient’s total burden
of HIV, maintains the function of the immune system, and
prevents opportunistic infections that often lead to death
[1,2]. The introduction of novel antiretroviral medications has
been challenged as far as safety and efficacy are concerned,
i.e. better tolerance, fewer side effects, less drug-to-drug
interactions, stable immunologic and virologic response, time
for achieving optimal viral suppression (VL < 50 copies/ml).
Integrase strand transfer inhibitors are recommended in initial
antiretroviral therapy for HIV-1 infection according to multiple
guidelines [2-6]. The combination regimen that contains three
antiviral agents: Emtricitabine, Tenofovir anafelamide, and
Bictegravir (B/F/TAF) may be used to treat HIV-1 in adults
and children weighing more than 25kg (55lb). It is generally
well-tolerated and the most common side effects reported
are diarrhea, nausea, and headache are rarely reported [7-14].
Research has shown that after 48 weeks B/F/TAF reduced HIV-
1 viral load to <50 copies/mL in over 92% of patients and to<
20 copies/mL in over 87% of people [15-18]. The therapeutic
regimen was beneficial in cases of HIV/HBV coinfection (due
to the restricted distribution of Tenofovir anafelamide in cells
with high carboxylase and cathepsin A activity, resulting in the
higher distribution in hepatocytes and lymphocytes) as well as
more favourable renal and bone safety [19-21]. Studies showed
durability against M184V/s and pre-existing INSTI resistance,
as well as patients with historical virological failures and
K65N/R mutation [22-24]. Another characteristic feature is
rapid viral suppression [25-27]. B/F/TAF has been available in
our country, Bulgaria since April 2021. We focused on analyses
of the basic characteristics of patients in which B/F/TAF was
given as a therapeutic regimen, to analyse the reasons for
the switch of the therapy regarding patients, in which the
therapeutic regimen was changed, to analyse the dynamics
of the basic immunologic and virologic characteristics of the
patients, to try to analyse the safety and efficacy of the regimen.

Materials and methods

This is an observational retrospective real-life cohort
study, which enrolled all patients in which Bictegravir-
containing regimen — B/F/TAF was given either as an initial
treatment option or the patients were switched from another
therapeutic regimen, which we described as well as the reasons
for the switch. We analyzed the initial 24-week period after the
administration of the medication. Patients were followed up in
4 - 16 weeks according to the viral load levels, patients with
undetectable viral load levels were followed up in 8 weeks until
viral load dropped to undetectable; those with undetectable viral
load levels were followed up in 16 weeks period. On follow-up
visits basic laboratory characteristics were examined, among
which we analysed the CD 4 + and CD8 + T-cell counts, viral
load, and basic biochemical values, among which we focused on
lipid profile analysis. Afterward, we tried to find correlations

between the immunological values before and after the switch,
as well as the time of intake of the medication and tried to look
for prognostic values as far as maintaining undetectable viral
load levels was concerned. Statistical analysis was performed by
means of descriptive analysis, scatterplot, nonparametric tests
(ANOVA), Kolmogorov — Smirnov test, t-tests, nonparametric
testing of correlations) and binary logistic regression. The
F — and p - values were obtained by means of ANOVA and
T-tests. The study was conducted after approval of the Ethical
Committee of The Ivan Kirov Specialized Hospital for Infectious
and Parasitic Diseases (Approval Protocol P-4/2021). Informed
consent was obtained from all the patients.

Results

The average age of the patients was 42 + 11 years in the
range of 16-71 years. The distribution of the patients according
to age groups is shown in Table 1. There was a prevalence of the
age group 40-50 years, followed by 30-40 years, groups 20-30
and > 50 years were presented with equal percentage, and only
one patient was below 20 years of age (16 years).

The distribution according to previous regimens of the
CART, initiation, or continuation of already initiated therapy
are shown in Table 2.

B/F/TAF was used as a first-line regimen for cART
initiation in 17 patients (20.7%). The main cART regimens,
from which patients were switched to B/F/TAF were protease
inhibitors based in 19 cases (29.2%), from which 11 patients
were receiving Darunavir: 8 boosted with Cobicistat /DRV/c/,
3 - with Ritonavir /DRV/r/. Five patients were receiving the
LPV/r regimen and 3 with - ATZ/r. The main regimen, from
which patients were switched to B/F/TAF was ABC/3TC/DTG,
followed by FTC/TDF/DTG in 9 (11%). The reason for switching
a patient receiving the combination TAF/FTC/EVG/c was the
lack of the corresponding medications or the single tablet form
in Bulgaria.

It is obvious that suboptimal viral suppression is
the leading cause for the switch to B/F/TAF, followed by
simplification of cART. Side effects were the third leading
cause for the switch of the therapy (Table 3). The main side
effects included gastrointestinal symptoms - nausea and
diarrhea among patients, receiving protease inhibitor-based
regimens and neurologic complications (insomnia, anxiety)
among patients, receiving integrase inhibitor-based regimens,
mainly Dolutegravir.

Table 1: Distribution of the patients according to age groups.

Age group ‘ Number ‘ Percent
up to 20 years 1 1%
20-30 years 14 17%
30-40 years 24 29%
40-50 years 29 36%
above 50 years 14 17%
total 82 100%
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Afterward, we focused on analysing the main immunologic
parameters of the patients by using descriptive statistics.
The levels of CD 4+, CD 8+, and CD4:CD8 ratio before the
introduction of B/F/TAF and starting follow-up analysed in our
department are shown in Table 4. It is seen that the mean CD
4+ T-cell counts were above 450/mm3.

Subsequently, we analyzed the patients by splitting their
CD 4+ T-cell counts into groups: first group below 200 cells/
mm3, second - 200-500 cells/mm3, and third - above 500
cells/mm3 and below and above 350/mm3. Results are shown
in Tables 5,6.

Viral load levels before the introduction of B/F/TAF
are shown in Table 7. Viral load levels and immunologic
characteristics of the patients after the introduction of B/F/TAF
are shown in Tables 8,9.

Thereafter we made an attempt to compare the immunologic
values of the patients by means of test statistics. Results of the
analysis are shown in Figure 1 and Table 10. No statistically
significant differences in the CD 4+T-cell counts between the
groups were found (level of rejection of the null hypothesis set
at p < 0.05).

However, analysis of the virologic data showed a statistically
significant difference (Figure 2, Table 11). The time of intake of
the medication was an average of 17 weeks (16.79 + 6.11 weeks
in the range of 4 — 28 weeks). The nonparametric testing of
correlations between time of intake, immunologic and virologic
characteristics of the patients however showed no statistical
significance (Figures 3, Table 12).

Table 2: Distribution of the patients according to the previous regimens of therapy,
initiation or continuation of the therapy.

Number Percent

ABC/3TC + RAL 2 2.4
FTC/TDF + DTG 9 11.0
FTC/TDF + LPV/r 3 3.7
AZT/3TC + ATZ/r 3 3.7
TDF + RAL 1 1.2
continues therapy already initiated somewhere else 5 6.1
FTC/TDF + Maraviroc 1 1.2
ABC/3TC/DTG 14 17.1
3TC/TDF + ALPV/r 1 1.2
HAART initiation 17 20.7
FTC/TDF + DRV/c 4 4.9
TAF/FTC/DRV/c 2 2.4
TAF/FTC/EVG/c 1 1.2
FTC/TDF + HETR 1 1.2
RPV + DTG 1 1.2
ABC/3TC + DRV/c 2 2.4
FTC/TDF + DRV/r 1 1.2
3TC + DTG 2 2.4
ABC/3TC + DRV/r 2 2.4
ABC/3TC + LPV/r 1 1.2
total 82 100.0

Table 3: Reasons for switching the cART medications.

High levels of ALT 1 1.2

Simplification of CAART 15 18.3
Intake of incompatible medications 2 2.4
toxicity 1 1.2

HAART initiated abroad 2 24
Nephrologic complications 5 6.1

Suboptimal viral suppression 16 19.5
Hyperlipidaemia 6 7.3
Resistance 1 1.2

Side effects 9 11.0

Cardiac disease 1 1.2

HBV coinfection 1 1.2

Poor immunologic response 1 1.2

Total 61 74.4

Table 4: Immunologic characteristics of the patients before the introduction of B/F/

TAF.

CD4+ T-cells /mm3/ 12.00 1385.00 564.8293 355.08353
CD8+ T - cells /mm3/ 59.00 2292.00 921.9841 424.28606
CD 4:CD 8 ratio 0.03 0.98 0.4461 0.27144

Table 5: Distribution of the patients according to the ranges of their CD 4+ T-cell
counts.

m Valid Percent Cumulative Percent

<200/mm3 14.6 14.6 14.6
200 - 500 30 36.6 36.6 51.2
>500/mm3 40 48.8 48.8 100.0

Table 6: Distribution of the patients according to the ranges of their CD 4+ T-cells
count — below and above 350 cells/mm3.

_w Valid Percent Cumulative Percent

Below 350/mm3 354 354 35.4

Above 350/mm3 53 64.6 64.6 100.0

Table 7: Viral load of the patients before the introduction of B/F/TAF.

T e v oo

Undetectable 38 46.3 46.9 46.9
Detectable 43 52.4 53.1 100.0
total 81 98.8 100.0
Not available 1 1.2
total 82 100.0

Table 8: Virologic characteristics of the patients after introduction of B/F/TAF *.

Viral load -m Valid Percent | Cumulative Percent

undetectable 40 48.8 80.0 80.0
detectable 10 12.2 20.0 100.0
total 50 61.0 100.0

Not available 32 39.0
total 82 100.0

*Immunologic and virologic characteristics measured 4-16 weeks after switching

to B/F/TAF.

Citation: Strashimirov D, Yordanova R, Grozdeva R, Penchev E, Ivanov D, et al. (2024) Analysis of baseline laboratory characteristics of HIV-positive patients in
Bulgaria treated with bictegravir /emtricitabine/ tenofovir anafelamide (early analysis). Ann Antivir Antiretrovir 8(1): 001-007.

DOI: https://dx.doi.org/10.17352/aaa.000018



P PeertechzPublications

https://www.peertechzpublications.org/journals/annals-of-antivirals-and-antiretrovirals ‘ 8

Most of the patients were clustered at 4 months (16 weeks),
as the majority of them had CD4+ T-cell counts > 500 cells/pcl
and mainly undetectable VL levels after 6 months (24 weeks).

We tried to find out prognostic factors for optimal viral
suppression (VL < 50 ¢/ml) 4-24 weeks after administration
of B/F/TAF. For this purpose, the following parameters were
tested using binary logistic regression analysis:

CD 4+ T-cells before administration

— CD4:CDS8 ratio before administration

- VL before administration

— CD4 + T-cell count after administration
— CD4:CDS8 ratio after administration

Statistical significance was found and the parameters proved
to be of prognostic importance (p = 0.000). The following values

Table 9: Immunologic characteristics of the patients after introduction of B/F/TAF *

‘ N ‘ Minimum ‘ Maximum ‘ X ‘ SD
CD4+ T-cells after switch 61 14.00 1528.00 678.5738 355.63012
CD8 T-cells after switch 61 44.00 2350.00 877.2903 397.23361
iCD4+/CD8+ after switch = 57 0.04 0.99 0.4037 0.283

*Immunologic and virologic characteristics measured 4-16 weeks after switching
to B/F/TAF.
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Figure 1: Immunologic values of the patients before and after introduction of B/F/
TAF.

Table 10: Comparison of immunologic values of the patients before and after
application of B/F/TAF.
CD4+ T-cells before CD4+ T-cells after
introduction introduction
82

Count

Normal parameters mean 564.8293 678.5738
SD 355.08353 355.63012

Biggest differences  absolute 0.096 0.066

positive 0.096 0.066

negative -0.069 -0.040

Test statistics 0.096 0.066

p 0.061 0.200
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Figure 2: Virologic data of the patients before and after the introduction of B/F/TAF.

Table 11: Comparison of the virologic data of the patients before and after
application of B/F/TAF.

VL before the VL after the introduction
introduction of B/F/TAF of B/F/TAF
N 81 50

Normal parameters X 71105.4321 86.0000
SD 310642.76061 233.17577
Biggest differences  absolute 0.409 0.444
positive 0.409 0.444
negative -0.409 -0.356
Test statistics 0.409 0.444
p 0.0000 0.0000
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Figure 3: Nonparametric testing of correlations between CD 4+ T-cell count by VL

after the introduction of B/F/TAF.

Table 12: Nonparametric testing of correlations between time of intake, CD 4+, CD 4:
CD8 ratio and VL after introduction of B/F/TAF.

Time of intake/CD 4+ after the introduction of B/F/TAF 0.494 0.779
Time of intake/ CD4:CD8 ratio after the introduction of B/F/TAF  0.790  0.562
Time of intake/VL after the introduction of B/F/TAF 0.271 0.948
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proved to be of statistically significant prognostic importance
(p = 0.04): CD 4+ T-cell count, VL before administration of B/F/
TAF, as well as the time of intake of the medication.

Patients, in which the therapeutic regimen was switched
to B/F/TAF due to dyslipidaemia were only 6, and data for
patients are shown in table 13. Paired sample statistics were
performed for the groups before and after administration of
B/F/TAF and statistical significance was found for cholesterol
levels (p = 0.016).

Discussion

As a last-generation therapeutic regimen, B/F/TAF is a first
line choice without alternatives in certain cases: dyslipidemia,
concomitant intake of certain medications with multiple drug-
drug interactions, and underlying diseases [7,8,12,17]. It is the
medication of choice for rapid start of antiretroviral therapy
even on the same day of the registration; timing might be tight
and the ability of on-time action is of significant importance.
It is a regimen of choice for the switch of antiretroviral therapy
especially when the patient experiences side effects of his
contemporary regimen, which might be excruciating and could
affect the adherence of the patient to the therapy. A high barrier
of virologic resistance makes the drug suitable for switch of
the therapeutic regimen for patients with inadequate virologic
response [7,10,13,14,17,18,20,28 - 31].

We analyzed data for 82 patients in which B/F/TAF was
introduced as a therapeutic regimen, 91% of which were male.
Patients were relatively young (42 + 11 years of age), however
the main group was 41 — 50 years (36%). 17% were above 50
years of age. Aging with HIV is an important cornerstone of
contemporary HIV medicine and the introduction of novel
medications with fewer side effects, DDIs, and maintaining
durable immunologic and virologic response is of significant
importance.

In 21% of the patients B/F/TAF was used for initiation
of cART. In 4 patients ART was initiated on the day of their
first visit and registration. From those patients, in which
the therapeutic regimen was changed, most were receiving
protease inhibitors, mainly Darunavir, and the main integrase
inhibitor-based regimen, that was changed to B/F/TAF was
Dolutegravir. Considering the reasons for the switch, we

Table 13: Cholesterol and TAG levels before and after the switch to B/F/TAF in
patients with dyslipidemia.

cholesterol
patient levels Cholesterol levels | TAG levels before TAG levels
number before switch after switch to switching to B/F/ | after switch to
to B/F/TAF, B/F/TAF TAF, mmol/l B/F/TAF
mmol/Il
1 7.1 6.2 2.5 2.3
2 6.1 5.9 2.8 2.6
3 5.9 5.6 1.9 2.0
4 6.0 5.0 2.1 2.2
5 7.5 6.2 3.5 1.8
6 6.8 6.5 2.1 1.9
p 0.016 0.261

should point out suboptimal viral suppression as the leading
cause in all regimens, from which patients were switched,
mainly protease inhibitor-based regimens. The next reason
for changing the therapeutic regimen was the simplification
of cART. Intake of one pill daily without dependence on food
intake is of great benefit and preferred by patients compared
to several pills or two times daily regimens, as well as
medications whose intake should comply with food intake
[6,7,10]. Nephrologic complications necessitate the exclusion
of Tenofovir disoproxil fumarate /TDF/ containing regimens
and a switch to Tenofovor anafelamide /TAF/. Regimens,
containing Abacavir should not be considered in cases of
cardiac diseases. These patients are often dyslipidemic and are
treated with cardiotonic medications with multiple DDIs, a fact,
that makes them inappropriate for treatment with protease-
inhibitor-based regimens. Analogically Dolutegravir-based
regimens are inappropriate in case of neurologic complaints,
as well as sleep disturbances or insomnia, and B/F/TAF showed
noninferiority [11,31]. Raltegravir should be excluded when the
patient experiences muscle pains [14,18].

Before the application of B/F/TAF majority of the patients
had CD 4+ T-cell count > 350/mm3 - the critical CD 4+
T-cell count, which puts them at risk for the development of
opportunistic infections. Nearly half of them /48.8 percent/
had CD 4+ T-cell count above 500/mm3. Similarly, nearly
half of them had undetectable viral load levels. After the
switch patients had an average CD 4+ above 500/mm3, thus
maintaining good immunologic parameters. However, analyses
showed no statistical significance between CD 4+ T-cell count
values before and after administration.

Analyses of virologic parameters showed significant
differences in the viral load levels after the introduction of
the medication. The rapid drop to undetectable values within
8 weeks was observed in more than half of the patients, in
which B/F/TAF was initiated as a first-line treatment option.
Patients with undetectable viral load levels before the switch
showed durability as far as virological response was concerned.
In opposite to the immunologic parameters, here analyses
revealed statistically significant differences.

Simultaneous testing of CD 4+ T-cell and viral load values
showed optimal immunologic (CD 4+ T-cell count in the range
500 — 1500 cells/mm3) with undetectable viral load levels 4
months (16 weeks) after the switch.

All values, that were tested, proved to be of prognostic
importance for maintaining stable undetectable VL levels 4-16
weeks after application of Bictegravir.

Patients, who were switched due to dyslipidemia showed
good response with cholesterol levels significantly lower after
the switch.

Conclusion

After initiation or switch to a Bictegravir-containing
regimen, no new side effects were observed. As far as the
switch of the cART was concerned patients from all possible
therapeutic regimens were switched. A stable virologic
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response was observed. As far as the immunologic response
was concerned, no statistical significance in the immunologic
parameters was proved. The analyses of viral load levels,
however, showed the statistical significance of the values
after the switch. Satisfactory results from the lipid profile
were also found, with cholesterol levels after the switch being
significantly lower. We should point out the relatively large
number of patients enrolled for a relatively short period of time
in the country and nearly excellent results for a short period of
follow-up by means of immunologic and virologic response.
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