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Abstract

Objective To compare the effects of two regimens on immune reconstitution in patients with HIV: bictegravir/em-

tricitabine/tenofovir alafenamide (B/F/TAF) and efavirenz + tenofovir disoproxil + lamivudine (EFV + TDF + 3TC).

Methods Using a retrospective research method, basic data, such as age, gender, occupation, HIV infection route,
educational level, height, weight, CD4" T cell count, CD8" T cell count, blood glucose, blood lipids, uric acid, and
liver and kidney function, were collected from newly diagnosed individuals with HIV. Patients were divided into
the B/F/TAF group and the EFV + TDF + 3TC group. SPSS software was used to analyze the differences in vari-

ous indicators and their impact on the recovery of CD4" T lymphocyte levels before and after one-year follow-up.

Results There were no statistically significant differences between the two groups in terms of gender, age, liver and
kidney function, blood lipids, lymphocyte count, viral load, and other baseline indicators. After one year of treatment,
there were statistically significant differences in body mass index (¢ = 1.997, P = 0.04), CD4" T lymphocyte count (Z =
2.750, P <0.01), low-density lipoprotein (¢ = 2.148, P = 0.03), high-density lipoprotein (¢ = 5.546, P <0.01), CD4/CD8
ratio (1 =2.217, P =0.02), and serum creatinine (Z = 2.026, P = 0.04) between the two groups. Meanwhile, there were
no statistically significant differences in the CD8* T lymphocyte counts, and the levels of alanine aminotransferase,
aspartate aminotransferase, total bilirubin, fasting blood glucose, total cholesterol, triglycerides, very low-density lipo-
protein, serum uric acid, and viral load >200 copies/mL. The B/F/TAF group had fewer drug resistance cases within one
year of treatment compared with the EFV + TDF + 3TC group. The binary logistic showed that there were statistically
significant differences in high-density lipoproteins (OR = 4.104, 95% CI (2.035, 8.279)), low-density lipoproteins (OR
= 1.147, 95% CI (1.028, 1.280)), and CD4" T lymphocyte counts (OR = 3.615, 95% CI (1.115, 8.977)). There was a
higher proportion of patients with normal CD4" T lymphocyte levels (greater than 500/uL) using the B/F/TAF regimen
compared with the EFV + TDF + 3TC treatment between 3 months and 1 year after antiretroviral therapy.
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Conclusion There is a greater recovery of CD4" T lymphocyte count levels in HIV-infected individuals after an-

tiretroviral therapy using the B/F/TAF regimen compared with the EFV + TDF + 3TC treatment. At the same time,

there is altered lipid metabolism following treatment using the B/F/TAF regimen in patients with HIV.
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Introduction

HIV infection primarily targets the human immune sys-
tem and gradually depletes CD4" T lymphocytes, thereby
reducing the patient’s immune function. Without antiret-
roviral treatment, HIV-infected individuals are prone to
various opportunistic infections . In recent years, the
bictegravir/emtricitabine/tenofovir alafenamide (B/F/TAF)
fixed-dose combination tablet has gradually become an
important treatment option for HIV-infected individuals in
China. This single-tablet regimen offers advantages such
as reduced dosing frequency and fewer tablets, with su-
perior virological and immunological efficacy and safety
compared with traditional treatment regimens 2. CD4" T
lymphocytes in peripheral blood are important indicators
for evaluating immune function reconstruction and antivi-
ral treatment efficacy after antiretroviral therapy B!, Cur-
rently, there are limited studies on the recovery of CD4* T
lymphocytes in HIV-infected individuals undergoing the
B/F/TAF regimen. Therefore, this research analyzes the
immune function recovery effects of HIV-infected patients
after taking the B/F/TAF regimen in Guangdong, China to
further support clinical diagnosis and treatment.

Subjects and Methods

Research Subjects

HIV-infected patients who completed antiretroviral ther-
apy for at least 1 year of follow-up at Huizhou Sixth
People’s Hospital were enrolled from March 2015 to May
2024. The diagnosis of HIV infection was established
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based on the “Chinese AIDS Diagnosis and Treatment
Guidelines (2024 Edition)” ™ issued by the Chinese Med-
ical Association: 1) positive HIV antibody screening test
and HIV supplemental test (positive antibody supplemen-
tal test, nucleic acid qualitative test, or nucleic acid quan-
titative >1,000 copies/mL); 2) positive results from two
HIV nucleic acid tests with epidemiological history or
AIDS-related clinical manifestations; 3) positive HIV iso-
lation test. Two basic medication regimens are as follows:
Group B/F/TAF takes one B/F/TAF combination tablet
orally once daily; Group EFV + TDF + 3TC takes EFV
400mg + TDF 300mg + 3TC 300mg orally once daily.
Patients with malignant tumors, diabetes, long-term
smoking, alcohol history, familial hyperlipidemia, famil-
ial obesity, severe organ failure, chronic liver and kidney
dysfunction, other opportunistic infections, age <14
years, and pregnant or lactating HIV-infected individuals
were excluded. This study was approved by the Ethics
Committee of Huizhou Sixth People’s Hospital (ethical
approval number: PJ2024MI-KJ025).

Research Methods

A retrospective study was conducted to collect data on
patients’ age, gender, occupation, route of HIV infection,
education level, height, antiretroviral medication status,
body weight, CD8" T lymphocyte count, and levels of
fasting blood glucose (FBG), blood lipids, uric acid (UA),
serum creatinine (Scr), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and total bilirubin
(TBIL) at baseline and after 1 year of treatment. Also, the

viral load and CD4" T cell count data were measured at
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baseline and following treatment for 3 months, 6 months,
and 1 year, as well as antiretroviral therapy drug resis-
tance following treatment. The differences between these

indicators in the two groups were analyzed.
Statistical Analysis

Statistical analysis was performed using SPSS 27 soft-
ware. For normally distributed continuous data, analysis
of variance was conducted and the results were ex-
pressed as means =+ standard deviations; for non-normal-
ly distributed data, the rank sum test was employed and
expressed as M (Q,, Q,). A Chi-square test was used for
categorical data, and Fisher’s exact test was applied for
cells with counts less than five, which were expressed
as percentages. Furthermore, binary logistic regression
analysis was applied to analyze single-factor data while
controlling for confounding factors, with P <0.05 con-

sidered statistically significant.
Results

Baseline information of HIV-infected participants be-

fore treatment

Initially, a total of 666 patients were enrolled. After
excluding 101 patients who transferred from other treat-
ment sites after receiving treatment elsewhere, lacked
crucial data such as CD4" T lymphocyte count, CD8*
T lymphocyte count, and viral load measurements, 3 to
follow-up cases, 49 cases that transferred to other re-
gions during treatment, and 51 patients with treatment
regimens containing lopinavir/ritonavir, zidovudine/
lamivudine, dolutegravir, or elvitegravir/cobicistat/
emtricitabine/tenofovir alafenamide, there was a final
cohort of 462 patients. Among them, 52 were in the B/
F/TAF group and 410 were in the EFV + TDF + 3TC
group. Additionally, there were 15 patients concurrently

taking compound sulfamethoxazole tablets for prophy-
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laxis against opportunistic infections in the B/F/TAF

group and 135 in the EFV + TDF + 3TC group.

Occupational Distribution: workers (46.10%), company
employees (15.80%), unemployed individuals (19.26%),
other occupations account for 18.84% in total. All other
occupations (below 10%). Education Level: primary
school (11.47%), junior high school (41.77%), high
school/technical secondary school (20.56%), associate
degree (14.07%), bachelor’s degree (3.5%), others (be-
low 10%). Marital Status: married (45%), unmarried
(47%), divorced (6%), widowed (2%). Route of Infec-
tion: heterosexual contact (49.11%), homosexual contact
(41.07%), bisexual contact (0.45%), patients not provid-

ing specific transmission route information (9.38%).

Before treatment, a comparison between the two groups
showed that there were no statistically significant differ-
ences in average age, gender distribution, homosexual
transmission, CD8" T lymphocyte count, CD4" T lym-
phocyte count, CD4/CD8 ratio, log10 baseline viral load
(BLVL), and levels of serum UA, ALT, AST, TBIL, Scr,
high-density lipoprotein (HDL), FBG, total cholesterol
(TC), triglycerides (TG), low-density lipoprotein (LDL),
and very low-density lipoprotein (VLDL) (Table 1).

Comparison of B/F/TAF and EFV + TDF + 3TC treat-

ment groups

After 1 year of treatment, significant differences were
observed between the two groups in terms of body mass
index (BMI) (z =1.997, P = 0.04), CD4" T lymphocyte
count (Z =2.750, P <0.01), LDL (¢ = 2.148, P = 0.03),
HDL (z = 5.546, P <0.01), CD4/CDS8 ratio (¢t = 2.217,
P =0.02), and Scr (Z=2.026, P =0.04). No significant
differences were found in the CD8" T lymphocyte count,
and levels of FBG, TC, TG, VLDL, serum UA, number
of cases with BLVL >200 copies/mL, ALT, AST, TBIL,
and Scr. The B/F/TAF group showed no drug resistance
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Table 1. Information or levels of various indicators prior to treatment using B/F/TAF or EFV+TDF+3TC

treatment.
B/F/TAF Group (52) EFV + TDF + 3TC Group (410)  #/Z/x° P Value
Age 39.25+11.21 39.72 +£8.52 —-0.359 0.72
Males (%) 45 (90.38) 364 (86.1) 0.228 0.63
Number of same-sex transmissions (%) 22 (42.31) 153 (37.32) 0.488 0.49
BMI index 21.57 +3.06 21.73£2.13 -0.137 0.89
CD8' T lymphocyte count 765 (531, 929) 773 (538, 937) 1.103 0.27
CD4" T lymphocyte count 303 (127, 473) 310 (134, 481) 0.472 0.64
FBG (mmol/L) 532+1.25 535+1.17 —0.173 0.86
TC (mmol/L) 438+1.32 4.42 +£0.76 —0.323 0.75
TG (mmol/L) 1.22+0.34 1.24 £0.11 -0.377 0.89
LDL (mmol/L) 2.57+0.78 2.59+£0.32 —0.341 0.73
VLDL (mmol/L) 0.56+0.23 0.57 £0.15 —0.422 0.67
UA (U/L) 416.23 £ 125.72 413.78 £99.25 0.162 0.87
HDL (mmol/L) 1.08+0.43 1.09+£0.15 —0.388 0.73
CD4/CDS Ratio 0.20 £ 0.09 0.19 £0.06 1.061 0.289
log10 (BLVL) 4.68 (4.53,4.87) 4.66 (4.45,4.81) 0.103 0.91
ALT (U/L) 3527+7.8 34.79 +£6.24 0.507 0.61
AST (U/L) 25.37+4.57 24.51+3.19 1.733 0.08
Ser (umol/L) 87.34+10.21 89.37+9.35 —1.459 0.15
TBIL (umol/L) 18.73 £5.27 19.69 £3.34 —1.809 0.07

Abbreviations: fasting blood glucose (FBG), total cholesterol (TC), triglycerides (TG), low-density lipoprotein (LDL), very
low-density lipoprotein (VLDL), serum uric acid (UA), high-density lipoprotein (HDL), baseline viral load (BLVL), alanine

aminotransferase (ALT), aspartate aminotransferase (AST), serum creatinine (Scr), total bilirubin (TBIL).

after treatment for 6 months and 1 year. In contrast, the
EFV + TDF + 3TC group showed a viral load >200 cop-
ies/mL in 15 cases after 9 months of antiretroviral ther-
apy (cumulative percentage, 5.86%), and 6 cases after 1
year of treatment (cumulative percentage, 3.66%). Ad-
ditionally, seven cases in the EFV + TDF + 3TC group
switched to alternative treatment regimens owing to
severe drug side effects (four cases of severe liver dam-
age and three cases of severe dizziness), while no severe

drug side effects were reported in the B/F/TAF group.

Logistic Regression Analysis

To further eliminate confounding factors, we performed
binary logistic regression analysis of both treatment
groups and defined the B/F/TAF and EFV + TDF +
3TC regimens as 1 and 0, respectively. The results of
multiple iterations of binary logistic regression analysis

showed that HDL [OR = 4.104, 95% CI (2.035, 8.279)],
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LDL [OR = 1.147, 95% CI (1.028, 1.280)], and CD4" T
lymphocyte count [OR = 3.615, 95% CI (1.115, 8.977)]
were statistically significant (Table 2).

A CD4*" T lymphocyte count >500 cells/uL is defined as
the normal recovery index. The proportion of patients
with a CD4" T lymphocyte count greater than 500 cells/
uL was statistically analyzed at baseline and following
treatment periods of 3 months, 6 months, 9 months, and
12 months in both treatment groups according to the
Guidelines for Diagnosis and Treatment of HIV/AIDS
in China (2024 Edition) ™! (Figure 1).

Discussion

HIV infection remains globally widespread, with new
drugs for HIV infections continuously emerging. How-
ever, many patients develop drug resistance during treat-

ment. B/F/TAF is gradually being promoted as a new type
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Table 2. Logistic regression analysis.

B Wald PValue Exp(B) EXP(B)95% CIlower limit  EXP(B) 95% CI upper limit
HDL (mmol/L) 1.421 15556 <0.01  4.104  2.035 8.279
LDL (mmol/L) 0.137 5.985 0.01 1.147 1.028 1.280
CD4" T lymphocyte count 1.152 4.689 0.03 3.165 1.115 8.977

Abbreviations:low-density lipoprotein (LDL), high-density lipoprotein (HDL).

I EFV+TDF+3TC Group

[ B/F/TAF Group
67.31%

Figure 1. Proportion of patients with CD4" T lymphocyte counts >500/uL.

of antiretroviral treatment for HIV. It has a high virologi-
cal suppression rate, and rarely causes treatment-induced
resistance or leads to treatment discontinuation owing to
adverse events ©* . In this study, patients receiving the
B/F/TAF treatment regimen showed a faster increase
in CD4" T lymphocyte levels compared with those on
the EFV + TDF + 3TC regimen, which was related to
its stronger antiviral effect and lower resistance rate. A
study by Gary Whitlock et al ! comparing the 12-week
antiviral efficacy of BIC/FTC/TAF versus Darunavir/
cobicistat/emtricitabine/tenofovir alafenamide (DRV/c/F/
TAF) showed that from the start of treatment to week 12,
the time-averaged reduction in logl0 HIV RNA was sig-
nificantly greater in the BIC/FTC/TAF group compared to
the DRV/c/F/TAF group (3.1 vs. 2.6 logl10 copies/mL, P
<0.001). Compared with the dolutegravir/lamivudine reg-
imen, the two show similar antiviral efficacy 1. Patients
with HIV/AIDS undergoing antiretroviral therapy with B/
F/TAF have a higher rate of viral suppression at 24 weeks
compared with other treatment regimens (aOR: 0.2; 95%
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CI: 0.06-0.64) ©1; thus, this treatment rapidly promotes
higher CD4" T lymphocyte levels and the reconstruction
of immune function ['%. A Japanese study yielded similar
results to ours, showing a 95% virological suppression
rate after 12 months of follow-up with B/F/TAF in treat-
ment-naive patients, along with significant increases in
CD4" T-cell counts 1. B/F/TAF demonstrates strong an-
tiviral efficacy and increases in CD4" T lymphocyte count
levels in patients with resistance at the M184V/I site [12,
However, there may be a poor response to this treatment
by patients who are older, have not received antiretroviral

therapy, and are in the AIDS stage !'3!.

Metabolic disorders are common in HIV-infected patients
after antiretroviral therapy. A meta-analysis shows that
approximately 21.7% of HIV-infected individuals have
lipid metabolism disorders in Ethiopia "4, and about
21.01% of HIV-infected individuals have metabolic syn-
drome in sub-Saharan Africa '3\ This study showed that
the B/F/TAF treatment group had higher levels of LDL
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and HDL compared with the EFV + TDF + 3TC group,
which may be related to the effect of B/F/TAF on lipid
metabolism in HIV-infected individuals. The level of
HDL is an important indicator for assessing the severi-
ty of HIV infection %", A domestic study shows that
HIV-infected individuals treated with B/F/TAF result in
increases in lipid parameters, body weight, and creatinine
levels within 48 weeks [¥1. Similarly, studies from Mex-
ico and Italy respectively have shown that indicate that
patients’ BMI, TC, LDL, FBG, Scr, and CD4" T lympho-
cyte counts all increase after 48 weeks of antiretroviral
treatment with B/F/TAF -2, A follow-up study shows
higher levels of TC and HDL in HIV-infected individuals
following 5 years of treatment with the B/F/TAF regimen
than that at the baseline . However, a 96-week fol-
low-up study of 164 HIV-infected individuals shows that
the B/F/TAF regimen does not increase lipid levels or the

incidence of metabolic syndrome 2.

Limitations

Due to the limited sample size and single-center data
available, there may be certain impacts on the statistical
results. More data will be included in future studies for

further verification.
Conclusion

The B/F/TAF antiretroviral regimen shows better CD4" T
lymphocyte count recovery after treatment compared with
the EFV + TDF + 3TC regimen in patients with HIV. How-
ever, there is evidence that lipid metabolism is affected us-

ing the B/F/TAF regimen, which requires further analysis.
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