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Abstract

Background Concerns have been raised regarding changes in lipid profiles among patients with chronic hepatitis
B (CHB) during tenofovir alafenamide fumarate (TAF) treatment. We aimed to evaluate the effect of TAF treatment on
the lipid profiles of patients with CHB.

Methods A total of 430 patients with CHB from three hospitals were retrospectively included, including 158 patients
treated with TAF and 272 patients treated with tenofovir disoproxil fumarate (TDF).

Results In this multicenter cohort, the cumulative incidence of dyslipidemia was notably higher in the TAF group
than in the TDF group (P<0.001). After TAF treatment, a significant elevation was observed in triglyceride (TG) levels
(from 0.83 mmol/L to 1.02 mmol/L, P<0.001) and total cholesterol (TC) levels (from 4.16 mmol/L to 4.32 mmol/L,
P<0.001). Similar changes in TG and TC levels were observed in the TAF group after propensity score matching (PSM).
The TG levels (from 0.83 mmol/L to 1.04 mmol/L, P<0.001) and TC levels (from 4.16 mmol/L to 4.38 mmol/L, P<0.001)
were both increased significantly compared to the baseline levels in the PSM cohort of patients treated with TAF. TAF
treatment was independently associated with elevated TG levels (HR=2.800, 95% Cl: 1.334-5.876, P=0.006) and TC
levels (HR=9.045, 95% Cl: 3.836-21.328, P<0.001).

Conclusions Compared with TDF treatment, TAF treatment was associated with dyslipidemia in patients with CHB.
Close monitoring of lipid profiles is needed in patients with CHB who received TAF treatment.
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Introduction

Chronic hepatitis B virus (HBV) infection is one of the
leading risk factors for cirrhosis and hepatocellular car-
cinoma (HCC) [1, 2]. In 2019, WHO estimated that
296 million people were chronically infected and living
with hepatitis B, and the global prevalence of HBV infec-
tion was approximately 3.5% [3]. Nucleos(t)ide analogs
(NAs) have potent viral inhibition ability to suppress
HBV replication and are widely used for antiviral treat-
ment in patients with chronic hepatitis B (CHB). How-
ever, they rarely induce functional cure and patients with
NAs treatment generally require long-term treatment to
maintain viral suppression to prevent relapse and avoid
severe complications [4—6]. Entecavir (ETV), tenofovir
disoproxil fumarate (TDF), and tenofovir alafenamide
fumarate (TAF) are potent NAs with a high barrier to
resistance and are recommended as first-line drugs for
the treatment of CHB [4-6].

However, long-term TDF treatment is associated with
nephrotoxicity and decreased bone mineral density
[7-9]. Compared to TDF, TAF has higher plasma stabil-
ity, with less impact on renal and skeletal safety [10-12].
It has recently been reported that treatment with TDF
decreases serum lipid levels in patients with HBV and/
or human immunodeficiency virus infection [13-15]. In
contrast, several studies have suggested that TAF may
be associated with elevated triglycerides (TG), total cho-
lesterol (TC), and low-density lipoprotein cholesterol
(LDL-C) compared to TDF [16—18]. Currently, few stud-
ies have reported serum lipid changes in CHB patients
treated with TAF in real-world settings. Therefore, this
study aimed to evaluate the dynamic changes in serum
lipid profiles in CHB patients with TAF and to compare
the impact of lipid profiles between TAF and TDF in a
multicenter Asian cohort of patients with CHB.

Methods

Study population

This was a retrospective multicenter cohort study. We
included treatment-naive patients with CHB who were
initially treated with TAF or TDF in three hospitals in
Jiangsu Province, including Nanjing Drum Tower Hos-
pital (Nanjing, China), Huai'an No. 4 People’s Hospital
(Huai’an, China), and the Affiliated Infectious Diseases
Hospital of Soochow University (Suzhou, China) between
2016 and 2023. The inclusion criteria were as follows: (1)
age>18 years old; (2) TAF or TDF therapy for at least
3 months; (3) triglyceride and total cholesterol levels
within the normal range before treatment initiation. The
exclusion criteria were as follows: (1) concurrent HCC or
other malignancies; (2) co-infected with hepatitis C virus,
hepatitis D virus, or human immunodeficiency virus;
(3) coexisting other liver diseases such as alcoholic liver
disease, fatty liver (diagnosed by ultrasonography) and
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autoimmune liver diseases; (4) pregnant at enrollment;
(5) patients treated with lipid-lowering drugs, hormones
or immunosuppressive drugs.

This study followed the ethical guidelines of the Decla-
ration of Helsinki and was approved by the ethics com-
mittee of local hospitals.

Data collection and follow-up
Demographic and clinical information such as age, sex,
laboratory data, and comorbidities were retrospectively
collected from the electronic medical record system.
Patients were generally followed longitudinally at inter-
vals of 6 months or less and laboratory data including
fasting metabolic parameters were collected. Baseline
laboratory measurements were determined before the
initiation of the TAF or TDF treatment. Patients were
followed from baseline until the presence of dyslipid-
emia, change of antiviral agents, or last time of follow-up,
whichever came first.

Clinical outcomes and definitions

The primary endpoint of this study was the incidence of
dyslipidemia. According to the diagnostic criteria in the
relevant guidelines [19], the normal ranges of lipid indi-
ces in the adult population are TG<1.7 mmol/L (150 mg/
dL) and TC<5.2 mmol/L (200 mg/dL). In this study, the
presence of TG>1.7 mmol/L and/or TC>5.2 mmol/L
were defined as dyslipidemia [20].

Statistical analysis

Continuous variables were presented as medians with
interquartile ranges (IQR) and compared using the
Mann-Whitney U test. Categorical variables were pre-
sented as frequencies and percentages and compared
using the chi-square test or Fisher’s exact test as appro-
priate. The paired t-test was used to assess the differences
in serum lipid levels between the baseline and the end of
follow-up. To reduce the impact of potential confound-
ers, propensity score matching (PSM) with 1:1 was used
to balance the baseline characteristics between the TAF
and TDF groups, including age, sex, body Mass Index
(BMI), TG, TC, alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), glucose (Glu), hepatitis B e
antibody (HBeAg), hepatitis B surface antigen (HBsAg),
platelet (PLT), albumin (ALB), fibrosis index based on
4 factors (FIB-4) score and HBV DNA at baseline. The
Kaplan-Meier method was used to compare the cumu-
lative incidence of dyslipidemia, and a log-rank test was
used to compare the differences between groups. Cox
regression analysis was conducted to identify the factors
related to dyslipidemia. Statistical analyses were con-
ducted using the SPSS software (version 26.0; IBM Cor-
poration, Armonk, NY, USA) and R software (version
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4.3.0; R Foundation, Vienna, Austria). All Pvalues were
two-tailed, and the level of significance was set at P<0.05.

Results

Baseline characteristics of the study population

This study included 430 treatment-naive CHB patients
who received antiviral treatment, including 158 patients
treated with TAF and 272 patients treated with TDF.
Table 1 presents the baseline clinical characteristics of
the study population. Compared with the TDF group,
the TAF group had a lower proportion of HBeAg-posi-
tive patients (44.4% vs. 57.0%, P=0.019). The baseline TC
levels of patients with TAF treatment were significantly
higher than those treated with TDF (4.2 mmol/L vs. 4.0
mmol/L, P=0.022). The levels of ALT (44.1 U/L vs. 76.2
U/L, P<0.001) and AST (31.8 U/L vs. 43.1 U/L, P=0.001)
in the TAF group were lower than those in the TDF
group. However, no significant differences were observed
in other baseline characteristics between the two groups,
including age, sex, BMI values, levels of TG, PLT, ALB
and Glu, FIB-4 scores, proportion of patients with diabe-
tes mellitus, as well as the serum HBsAg and HBV DNA
levels.

Incidence of dyslipidemia in the unmatched cohort

The follow-up duration of the TDF group was signifi-
cantly longer than that of the TAF group (18.0 months
vs. 16.0 months, P=0.001). After treated with TAF, 42
patients developed dyslipidemia. A total of 21 partici-
pants had elevated TG levels, with an incidence rate of
12.3 per 100 person-years. Twenty-seven patients had
elevated TC levels, with an incidence rate of 15.8 per 100
person-years. Among the patients in the TDF group, 29
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developed dyslipidemia, the incidence rates per 100 per-
son-years of elevated TG and TC levels were 4.9 and 2.2,
respectively (Table S2). In the Kaplan-Meier analysis, the
cumulative incidences of dyslipidemia, elevated TG, and
TC were significantly higher in the TAF group than in the
TDF group (P<0.001, P=0.001, and P<0.001, Fig. 1A and
B, and 1C).

Comparison of TG and TC changes in the unmatched
cohort

We further compared the changes in fasting TG and TC
levels from baseline to the end of follow-up in the TAF
and TDF groups. At the end of follow-up, there was a sig-
nificant increase in both TG (from 0.83 mmol/L to 1.02
mmol/L, P<0.001) and TC levels (from 4.16 mmol/L to
4.32 mmol/L, P<0.001) compared to baseline in the TAF
group. Conversely, TC levels were significantly decreased
at the end of follow-up (from 4.05 mmol/L to 3.78
mmol/L, P<0.001), while TG levels remained stable in
the TDF group (0.82 mmol/L vs. 0.77 mmol/L, P=0.631,
Fig. 2A and B). We compared the changes in lipid pro-
files at different time points after treatment between TAF
and TDF groups. We found that TG and TC levels in the
TAF group were significantly higher than those in the
TDF group after 6, 12, 18, and 24 months of treatment
(all P<0.05, Fig. 3).

Incidence of dyslipidemia in the matched cohort

PSM was conducted between the TDF and TAF groups at
a 1:1 ratio, and 149 pairs were obtained. The clinical fea-
tures and follow-up time were comparable between the
TAF and TDF groups after PSM (Table S1). The median
follow-up time of the TAF and TDF groups were 16.0

Table 1 Comparison of clinical features between CHB patients treated with TDF and TAF

Variables All patients (n=430) TDF (n=272) TAF (n=158) Pvalue
Age (yr) 38.0(33.0,45.0) 38.0(33.0,46.0) 38.0(33.0,45.0) 0.718
Male (%) 280 (65.1) 71 (62.9) 109 (69.0) 0.239
HBeAg positive (%) 210(52.2) 143 (57.0) 67 (44.4) 0.019
BMI (kg/m?) 229(20.7,24.8) 22.9(20.6,25.0) 22.9(2038,24.8) 0.904
ALT (U/L) 58.0(29.0, 128.0) 76.2 (33.2,155.6) 44.1 (24.5,103.0) <0.001
AST (U/L) 38.2(24.2,76.1) 431 (25.8,90.5) 31.8(22.8,54.8) 0.001
Glu (mmol/L) 4.7 (44,5.0) .7 (4.3,5.0) 47 (44,5.1) 0.501
TG (mmol/L) 8(0.7,1.0) .8(0.7,1.0) 8(0.6,1.0) 0.724
TC (mmol/L) 4.1(3.7,4.5) 0(3.6,4.5) 42 (3.8,4.6) 0.022
HBsAg (log,, IU/ml) 6(3.0,4.2) 6(3.1,42) 4(2.9,4.0) 0.060
HBV DNA (log;, IU/ml) 8(3.7,7.3) 139, 74) 2(33,7.3) 0.064
PLT (x 10°/L) (n=414) 183.5 (146.0, 218.0) 182.0 (140.0, 214.5) 185.0 (150.5,221.5) 0.189
ALB (g/L) 441 (41.9,45.9) 44.1 (41.8,45.9) 442 (424,459) 0.634
FIB-4 score (n=413) 1.1(0.8,1.8) 1.1(0.8,2.0) 1.1(08,1.7) 0.145
Diabetes mellitus (%) 19 (4.4) 11 (4.0 8(5.1) 0.801
Follow-up time (months) 17.0 (9.0, 26.0) 18.0(11.0,28.0) 16.0 (9.0, 20.0) 0.001

HBsAg, hepatitis B surface antigen; HBeAg, hepatitis B e antibody; HBV, hepatitis B virus; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body
mass index; TG, triglyceride; TC, total cholesterol; Glu, glucose; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; ALB, albumin; PLT, platelet; FIB-4,

fibrosis index based on 4 factors
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Fig. 1 Cumulative incidence of dyslipidemia, elevated TG and TC in different treatment groups before (A, B, C) and after (D, E, F) propensity score

matching

months and 17.0 months, respectively. During the follow-
up period, 42 (25.7%), 21 (12.8%), and 27 (16.5%) partici-
pants had dyslipidemia, elevated TG, and TC levels in the
TAF group, respectively. In comparison, only 17 (8.1%),
9 (4.3%), and 8 (3.8%) patients had dyslipidemia, ele-
vated TG, and TC levels in the TDF group, respectively
(Table 2). In the Kaplan-Meier analysis, the cumulative
incidences of dyslipidemia, elevated TG, and TC were
significantly higher in the TAF group (P<0.001, P=0.002,
and P<0.001, Fig. 1D and E, and 1F), consistent with the
findings in the unmatched cohort.

Comparison of TG and TC changes in the matched cohort
In the matched cohort, there was still a significant
increase in both TG (from 0.83 mmol/L to 1.04 mmol/L,
P<0.001) and TC (from 4.16 mmol/L to 4.38 mmol/L,
P<0.001) levels in the TAF group. For the TDF group, we
observed a significant decrease of TC levels (from 4.22
mmol/L to 3.95 mmol/L, P<0.001) and no significant
change of TG levels (from 0.85 mmol/L to 0.80 mmol/L,
P=0.426) from the baseline (Fig. 2C and D).

Subgroup analysis of cumulative incidence of dyslipidemia
after treated with TAF or TDF

We compared the lipid profiles of patients in different
subgroups based on HBeAg status, BMI level, sex, and

age. Regardless of HBeAg status, the cumulative inci-
dences of dyslipidemia, elevated TG, and TC levels in
the TAF group were significantly higher than those in
the TDF group (Figure S2). Similar results were found
in patients with BMI>23 kg/m? However, for patients
with BMI< 23 kg/m? the cumulative incidences of dyslip-
idemia and elevated TC were higher in the TAF group,
while the elevated TG was comparable with the TDF
group. (Figure S3).

Among the male patients, a higher proportion of
patients in the TAF group developed dyslipidemia, ele-
vated TG, and TC levels at the end of follow-up before
and after PSM. In female patients, the cumulative inci-
dence of elevated TC levels was higher than that in the
TDF group before and after PSM (Figure S4).

After stratifying patients by age, we observed that
patients aged >35 years in the TAF group had a higher
cumulative incidence of dyslipidemia, elevated TG,
and TC levels before and after PSM. Among patients
aged <35 years, the incidence rates of dyslipidemia, ele-
vated TG, and TC levels were similar between the TAF
and TDF groups in the matched cohort (Figure S5).
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Fig.2 Comparison of TG and TC changes between baseline and the end of follow-up in different treatment groups before (A, B) and after (C, D) propen-

sity score matching

Subgroup analysis of TG and TC changes after treated with
TAF or TDF

Generally, the serum TG levels did not change signifi-
cantly in patients with different HBeAg status (Figure S6),
BMI (Figure S7), sex (Figure S8), and age (Figure S9) both
in the unmatched and matched TDF cohorts, whereas the
TC levels decreased in different subgroups. In patients
with different HBeAg status (Figure S6), BMI (Figure S7),
sex (Figure S8) as well as patients aged =235 years (Figure
S9), both TG and TC levels were significantly elevated in
the matched TAF cohorts. However, TC levels did not
change significantly in patients aged<35 years in the
matched and unmatched TAF cohorts (Figure S9).

Factors associated with dyslipidemia

To further identify the factors associated with dyslip-
idemia during treatment, a Cox regression analysis was
performed. The TAF treatment (HR=3.950, 95% CIL:
2.157-7.232, P<0.001), baseline TG level (HR=4.030,
95% CI: 1.755-9.258, P=0.001), baseline TC level
(HR=2.878, 95% CIL: 1.624-5.098, P<0.001) and PLT
(HR=1.004, 95% CI: 1.000-1.008, P=0.028) were inde-
pendently associated with dyslipidemia (Table S3). In
addition, TAF treatment (HR=2.800, 95%CI: 1.334—
5.876, P=0.006), baseline TG level (HR=7.431, 95% CI:
2.439-22.640, P<0.001) and PLT (HR=1.007, 95% CL
1.002-1.011, P=0.004) were independent factors associ-
ated with elevated TG levels. TAF treatment (HR=9.045,
95% CI: 3.836-21.328, P<0.001) and baseline TC level
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Table 2 Incidence rates of dyslipidemia, elevated TG and TC
between CHB patients treated with TDF and TAF in the matched
cohort

NAs N Events Follow-up Incidence
(person-years) rate (100PYs)
95% Cl
Dyslipidemia  TDF 149 17 210.25 8.1(4.9,12.8)
TAF 149 42 16342 257 (193,
33.2)
Elevated TG TDF 149 9 210.25 43(2.1,82)
TAF 149 21 16342 12.8(83,19.2)
Elevated TC TDF 149 8 210.25 3.8(1.8,7.6)
TAF 149 27 16342 165 (114,
233)

NAs, nucleos(t)ide analogues; TAF, tenofovir alafenamide; TDF, tenofovir
disoproxil fumarate

(HR=13.401, 95% CI: 5.520-32.534, P<0.001) were inde-
pendent factors of elevated TC levels (Table 3). Similar
results were found in the matched cohort (Table 4).

Disscussion

In this multicenter real-world retrospective cohort study
involving 430 treatment-naive CHB patients, we analyzed
the serum lipid profiles before and after treatment with
TAF or TDEF. Our results indicated that patients treated
with TAF were more likely to have elevated TG and TC
levels. In contrast, during TDF treatment, no signifi-
cant impact was observed on TG levels, while TC levels
showed a decreasing trend.

Antiviral treatment is the primary therapeutic strategy
to prevent disease progression and improve long-term
prognosis for patients with CHB [21]. TDF and TAEF, as
potent NAs with a high resistance barrier, are recom-
mended as first-line agents for the treatment of chronic

HBYV infection [22]. TAF presents a comparable antiviral
efficacy with TDF, while TAF has a better safety profile
for bone and kidney than TDF [23]. Numerous studies
have demonstrated that TDF therapy may have a lipid-
lowering effect during long-term treatment of HBV-
infected and HIV-infected patients [24-26]. However,
few studies have investigated the effects of TAF treat-
ment on lipid metabolism in CHB patients. Recently,
Cheng et al. found that the switch from TDF to TAF sig-
nificantly increased serum triglyceride, total cholesterol,
HDL and LDL [27]. Several randomized, double-blind,
phase 3 clinical trials revealed that CHB patients treated
with TAF had relatively higher fasting TC levels at 48 and
96 weeks compared with those treated with TDF [14-16].
Similarly, another study showed that after 1-year of TAF
treatment, the TG and TC levels were elevated compared
to the pre-treatment levels [28]. However, a study from
Korea reported that after 48 weeks of treatment, TAF
did not appear to have a significant effect on TC levels in
patients with CHB, whereas TDF treatment was associ-
ated with a decrease in TG and TC levels [29]. Fung et
al. found that over the 96-week double-blind TAF treat-
ment period, fasting TG levels significantly increased,
while fasting TC levels were unaffected. In contrast, the
96-week double-blind period of TDF treatment was asso-
ciated with a significant reduction in both fasting TC and
TG levels [30]. According to our study, CHB patients in
the TAF group exhibited a significant increasing trend in
both TG and TC levels, which was consistent with previ-
ous studies [27, 28]. After adjusting for the confounding
factors such as age, BMI, similar results were also found.
In a study from Canada, patients showed a significant
decrease in TC levels after treated with TDF for at least
a year, while TG levels remained the same [31]. Similar
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Table 3 Cox regression analysis of factors associated with elevated TG and TC
Variables Elevated TG Elevated TC
Univariate Multivariate Univariate Multivariate
HR (95% Cl) Pvalue HR(95% Cl) Pvalue HR (95% Cl) Pvalue HR (95% Cl) Pvalue
Age (yr) 0.995 (0.964,1.028)  0.781 1.010(0.978,1.042) 0545
Sex
Female Reference Reference Reference
Male 1.846 (0.881, 3.870) 0.104 1.197 (0.589, 2.434) 0619
ALT (U/L) 1.000 (0.998, 1.002) 0.829 1.000 (0.998, 1.002) 0.970
AST (U/L) 0.999 (O 996, 1.003)  0.689 0.999 (0.996,1.003)  0.730
Baseline Glu (mmol/L) 1.395 (1.104, 1.763) 0.005 1.278(0.999, 1.635) 0.051 0.666 (0.349,1.272) 0218
Baseline TG (mmol/L)  6.660 (2 660, 16.673) <0.001 7.431(2439,22.640) <0.001 3.589(1.319,9.765) 0.012 1.824 (0.583, 0.302
5.706)
Baseline TC (mmol/L)  1.504 (0.889, 2.545) 0.129 12,656 (5.536, <0.001 13407 (5.520, <0.001
28.932) 32.534)
HBsAg (log,o IU/ml) ~ 0.752(0.581,0972)  0.029  0.941(0.707,1.253) 0677  0.932(0675,1.287)  0.669
HBV DNA (log; 1U/ 0.922 (0.784, 1.084) 0325 1.009 (0.844, 1.206) 0.920
ml)
PLT (x 10%/L) 1.006 (1.002, 1.010) 0.006 1.007 (1.002,1.011) 0.004 1.005 (1.000, 1.010) 0.037 1.002 (0.996, 0.558
1.007)
ALB (g/L) 1.025(0932,1.128) 0613 0.967 (0.881,1.062) 0483
FIB-4 score 0.876 (0.681, 1.126) 0.301 0.830 (0.609, 1.131) 0.237
Diabetes mellitus 1.760 (0.543, 5.704) 0.346 1.968 (0.603, 6.420) 0.262
BMI level
<23 (kg/mz) Reference Reference Reference
>23 (kg/m?) 2.206(1.143,4.260)  0.018 1324 (0610,2.875) 0477 1.152(0.599,2.216) 0672
HBeAg status
Negative Reference Reference
Positive 0691 (0.368,1.300)  0.252 0.846 (0.434,1.646) 0622
Antiviral drug
TDF Reference Reference Reference
TAF 2.721(1459,5.074)  0.002  2.800(1.334,5876) 0006  8247(3.806,17.868) <0.001 9.045(3.836, <0.001
21.328)

HBsAg, hepatitis B surface antigen; HBeAg, hepatitis B e antibody; HBV, hepatitis B virus; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body
mass index; TG, triglyceride; TC, total cholesterol; Glu, glucose; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; ALB, albumin; PLT, platelet; FIB-4,

fibrosis index based on 4 factors

results were also found in our study. Hong et al. investi-
gated changes in lipid profiles from baseline after 1, 2, 3,
and 4 years of treatment. They found that patients treated
with TDF exhibited a significantly greater decline in
median changes in TC and TG levels than those treated
with TAF [32]. Our results also indicated that TG and
TC levels in the TAF group were significantly higher than
those in the TDF group at 6, 12, 18, and 24 months of
treatment. However, the differences were not significant
at 30 and 36 months of treatment due to the small sample
size.

Few studies have investigated the cumulative incidence
of dyslipidemia after treated with TDF or TAF in real-
world cohorts. Our study found that a significantly higher
proportion of patients treated with TAF had dyslipid-
emia. Suzuki et al. evaluated the effects of switching from
TDF to TAF on lipid profiles of patients with CHB. Their
results showed that after 6-12 months of TDF treatment,
the rate of abnormal TC decreased from 33.3 to 9.1%,

whereas in the TAF-treated group, the rate of abnormal
TC increased from 21.2 to 42.4% [33]. This is also consis-
tent with the results of our study, although the baseline
TG and TC levels of the patients included in our study
were both normal. Furthermore, our study investigated
the effect of TAF on lipid profiles in patients across dif-
ferent subgroups. The results suggested that the effect of
TAF on serum lipids might be slight in patients younger
than 35. However, due to the relatively small sample sizes
of the subgroups, the actual effect and mechanism of
TAF treatment on lipids needs to be validated in future
studies.

TAF and TDF are two different precursors of TFV, both
of which are hydrolyzed into TFV, and after intracellu-
lar phosphorylation to tenofovir diphosphate (TFV-DP),
they are incorporated into the viral DNA chain to block
viral replication and exert antiviral effects [34]. How-
ever, TAF and TDF have different metabolic pathways
due to their different chemical structures [34, 35]. TDF
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Table 4 Cox regression analysis of factors associated with elevated TG and TC in the matched cohort
Variables Elevated TG Elevated TC
Univariate Multivariate Univariate Multivariate
HR (95% Cl) Pvalue HR (95% ClI) Pvalue HR (95% ClI) Pvalue HR (95% ClI) Pvalue

Age (yr) 0.979(0.941,1.019)  0.299 1.000 (0.969,1.032)  0.997
Sex

Female Reference Reference Reference

Male 3.025(1.055,8.670)  0.039 2411(0.695,8.362) 0.166 .143(0.549,2.381) 0.722
ALT (U/L) 0.999 (0.996, 1.002)  0.505 1.000 (0.999, 1.002) 0516
AST (U/L) 0.997 (0.990, 1.004)  0.403 1.001 (0.997,1.004) 0.647
Baseline Glu (mmol/L) 1.372(1.089,1.729)  0.007 1.271(0.999,1617) 0.051 0.597(0.297,1.197)  0.146
Baseline TG (mmol/L) 8365 (2.850, 24.556) <0.001 7.254 (2.022,26.024) 0.002 83(1.151,8. 798) 0.026 1.834 (0.618, 5.443) 0.275
Baseline TC (mmol/L)  1.537(0.772,3.059) 0221 8.907 (3.903,20.328) <0.001 10.814 (4.625,25.289) <0.001
HBsAg (log;o IU/ml) 0.842 (0.630,1.125)  0.244 0.975(0.719,1 321) 0.869
HBV DNA (log;, IU/ml) 0.874(0.724,1.055)  0.162 1.033(0.869,1.228) 0.714
PLT (x 10%/L) 1.006 (1.002,1.011)  0.004 1.006 (1.002,1.011)  0.007 1.004 (1.000, 1.009) 0.075
ALB (g/L) 1.044 (0.929,1.173) 0470 0.946 (0.861, 1.040)  0.251
FIB-4 score 0.587(0.331,1.041)  0.068 0.871(0.640,1.185)  0.380
Diabetes mellitus 1526 (0.362,6.437) 0565 1.922 (0.585, 6. 314) 0.281
BMI level

<23 (kg/m?) Reference Reference Reference

>23 (kg/mz) 2.269(1.039,4.955) 0.040 1.068 (0.442,2.578) 0.884 1.170(0.602,2.276) 0.643
HBeAg status

Negative Reference Reference

Positive 0.762 (0.366, 1.585)  0.466 1.165 (0.599,2.267)  0.653
Antiviral drug

TDF Reference Reference Reference

TAF 3.155(1.436,6931) 0004  2773(1.186,6482) 0.019  4.848(2.178,10.790) <0.001 7.617(3.182,18235) <0.001

HBsAg, hepatitis B surface antigen; HBeAg, hepatitis B e antibody; HBV, hepatitis B virus; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body
mass index; TG, triglyceride; TC, total cholesterol; Glu, glucose; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; ALB, albumin; PLT, platelet; FIB-4,

fibrosis index based on 4 factors

is hydrolyzed to TFV in the gastrointestinal tract and
blood circulation, while TAF exists in the blood circula-
tion as a prototype and is hydrolyzed to TFV in hepa-
tocytes [35]. Murata et al. reported that TDF promotes
gastrointestinal cells to release interferon-lambda 3,
which could affect serum HBsAg levels [36]. Regarding
the mechanism of lowering serum lipids, previous stud-
ies reported that TDF could reduce the serum cholesterol
level through the upregulation of the CD36/PPAR-« axis
[37]. Although studies have shown the effect of TAF on
lipid profile, the mechanism is not yet clear. A possible
explanation might be the different pharmacokinetics of
TAE, which enables high intracellular transfer compared
with TDF and lowers plasma TFV concentration [29].
However, the exact mechanism by which TAF affects
blood lipids remains to be explored.

This study had several limitations. First, the sample size
of our study was relatively small, and the results need to
be validated in future studies. Second, this study is lim-
ited by its retrospective nature, which may have been
influenced by selection bias and other confounding fac-
tors. Third, this study only analyzed the effects of TDF
and TAF on TG and TC levels. The impact of TAF on

HDL-C, LDL-C levels, and body weight was not ana-
lyzed due to insufficient data. Fourth, the patients in this
study were from an Asian population, and the effect of
TAF on patients of other ethnicities still needs further
investigation.

In conclusion, TAF was associated with increased TG
and TC levels in CHB patients. Close monitoring of lipid
profiles is needed in CHB patients with TAF treatment.
However, although TAF was associated with increased
dyslipidemia in patients with CHB, no significant differ-
ence in the long-term risk of cardiovascular events was
reported between patients treated with TAF and TDF
in a recent study [32]. Thus, more efforts are needed to
validate our findings and explore the long-term impact of
TAF on lipid profiles and cardiovascular risk in patients
with CHB.
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