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Abstract
BACKGROUND Tenofovir disoproxil fumarate (TDF) has a strong antiviral effect, but TDF is known to
cause renal dysfunction. Therefore, we are investigating preventing renal dysfunction by replacing TDF
with tenofovir alafenamide fumarate (TAF), which is known to be relatively safe to the kidneys. However,
the changes in renal function under long-term use of TAF are not known. In this study, we evaluated renal
function in Japanese HIV-1-positive patients switching to TAF after long-term treatment with TDF.

METHODS A single-center observational study was conducted in Japanese HIV-1-positive patients. TDF
was switched to TAF after at least 48 weeks of treatment so we could evaluate the long-term use of TDF.
The primary endpoint was the estimated glomerular �ltration rate (eGFR) at 144 weeks of TAF
administration. In addition, we predicted the factors that would lead to changes in eGFR after long-term
use of TAF.

RESULTS Of the 125 HIV-1-positive patients who were prescribed TAF at our hospital during the study
period, 70 ful�lled the study criteria. The eGFR at the time of switching from TDF to TAF was 81.4 ± 21.1
mL/min/1.73 m2. eGFR improved signi�cantly after 12 weeks of taking TAF but signi�cantly decreased
at 96 and 144 weeks. At 144 weeks of taking TAF, the factors signi�cantly correlated with the difference
in eGFR from baseline were the difference in eGFR at 48 weeks of taking TAF and age at the start of TAF.

CONCLUSIONS In this study, Japanese HIV-1-positive patients who had been taking TDF for a long period
of time showed a decrease in eGFR after switching to long-term use of TAF. Japanese HIV-1-positive
patients are expected to take TAF for a long time. Depending on age, laboratory values related to renal
function need to be monitored carefully.

Background
Tenofovir disoproxil fumarate (TDF), an anti-human immunode�ciency virus (HIV) and hepatitis B virus
drug, has a strong antiviral effect. It is one of the recommended nucleoside reverse transcriptase
inhibitors (NRTIs) along with lamivudine in major guidelines such as those of the World Health
Organization [1], Department of Health & Human Services [2] and European AIDS Clinical Society [3].
However, it is known that renal dysfunction is caused by the use of TDF [4]. In particular, Japanese HIV-1-
infected patients with low body weight need to be carefully followed up [5]. Renal dysfunction due to TDF
has been reported to be reversible, depending on the duration of treatment [6].

In addition, tubulointerstitial nephropathy, such as tubular necrosis, mitochondrial swelling, tubular
atrophy, and interstitial �brosis, may be observed [7]. The mechanism by which tubulointerstitial
nephropathy develops is that tenofovir (TFV), the active ingredient of TDF, is taken up from the blood into
tubular cells via organic anion transporter type 1 in the proximal tubule of the kidney, and then multidrug
resistance protein type 4 excretes TFV in urine [8, 9]. During this process, TFV is enriched intracellularly,
where it causes tubular cell damage [10].
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Tenofovir alafenamide fumarate (TAF), which was approved and launched in 2016 in Japan, is said to
have less effect on tubular cells than TDF [11]. TAF is highly stable in plasma, is metabolized to TFV after
translocation into HIV target cells, and exerts an anti-HIV effect [12]. It shows strong antiviral effects at
doses less than one-tenth those of TDF [13]. Therefore, it is expected that TAF may reduce the tubular
injury and bone density decrease seen with TDF [11, 14]. The Japanese anti-HIV treatment guideline [15]
has recommended TAF instead of TDF as one of the �rst-line treatments for NRTI since 2017.

We are investigating preventing renal dysfunction by switching TDF to TAF. There are reports that
switching from TDF to TAF affects body weight and lipid metabolism [16]. In Japanese, increased body
mass index (BMI) is associated with a decreased estimated glomerular �ltration rate (eGFR) and chronic
kidney disease [17], [18]. Therefore, even under the long-term administration of TAF, we need to pay close
attention to some laboratory values. In this study, we evaluated the progression of renal function in
Japanese HIV-1-positive patients 144 weeks after switching from long-term TDF to TAF. Furthermore, we
investigated the status of weight and lipid metabolism in Japanese HIV-1-positive patients after
switching from TDF to TAF.

Methods
Study Design and Patients

We performed a single-center observational study of Japanese HIV-1-positive patients using the medical
records at the National Hospital Organization Sendai Medical Center in Sendai, a regional city in northern
Japan.
In our hospital as of December 2019, 170 HIV-1-positive patients were on antiretroviral therapy. In this
study, the subjects were Japanese HIV-1-positive patients who had changed from TDF 300 mg per day to
TAF 25 mg or TAF 10 mg (the latter in the case of a regimen containing cobicistat or ritonavir) per day at
our hospital before March 2020. Only patients who had taken TDF for more than 48 weeks were included
in the study so we could assess the long-term use of TDF.

The study included Japanese HIV-1-positive patients who were switched from TDF to TAF based on
clinical �ndings that, according to the physician’s judgment, showed their renal function to be
compromised by TDF, as well as Japanese HIV-1-positive patients who had no apparent renal impairment
but were switched from TDF to TAF to prevent deterioration of renal function from continued TDF use.
The third agent class drugs were selected to be given with TDF or TAF, such as nonnucleoside reverse
transcriptase inhibitors (NNRTIs), protease inhibitors (PIs), and integrase strand transfer inhibitors
(INSTIs).

In Japan, TDF came to market in April 2004. TAF came to market as part of Genvoya®  combination
tablets in June 2016 and Descovy® combination tablets HT (including TAF 25 mg) and LT (including TAF
10 mg) in December 2016.
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This study was approved by the Clinical Research Department and the Human Research Ethics
Committee of National Hospital Organization Sendai Medical Center and is registered under No. 31–93
and C31-86.
Measurements

Laboratory values were studied at the start of taking TDF and when the patients were switched to TAF
after taking TDF for more than 48 weeks. In addition, after the change from TDF to TAF, laboratory tests
were performed at 12, 24, and 48 weeks. After that, the tests were done every 48 weeks up to 144 weeks.
The laboratory tests measured the viral load of HIV-1 ribonucleic acid (HIV-1 RNA) and cluster of
differentiation 4 + T cell (CD4) counts to determine the status of HIV infection suppression. In addition,
eGFR, urine protein (UP), and blood urea nitrogen (BUN) were examined as indices of renal function, and
urinary β2-microglobulin (Uβ2MG) was used as an index of renal tubular disorder. BMI was used as a
measure of body weight. Triglycerides (TG), the most tested lipid parameter in our clinic, was a measure
of lipid metabolism. This is because many patients had missing total cholesterol values. BMI was
calculated from the height and the recorded body weight, and its classi�cation was based on World
Health Organization Western Paci�c Region: BMI (kg/m2) = [body weight] × [height]−2 [19]. eGFR was
calculated using the Japanese equation based on standardized serum creatinine, age, and sex developed
by the Japanese Society of Nephrology, which we believe is more suitable for the Japanese population,
rather than the estimated glomerular �ltration rate calculated using the Cockcroft-Gault equation
(eGFRCG): eGFR (mL/min/1.73 m2) = 194 × [serum creatinine]−1.094 × [age]−0.287 × [0.739 if female] [20].

The primary endpoint was the eGFR at 144 weeks after the change from TDF to TAF. The change in eGFR
after the introduction of TAF and the factors affecting the change were also investigated.
Statistical analysis

For changes in eGFR, the primary endpoint, statistical analysis was performed using the paired t-test. For
Uβ2MG, among other renal function indicators, statistical analysis was performed using the Wilcoxon
signed rank test and Wilcoxon rank sum test. The paired t-test was also used for BMI and TG to assess
weight trends and lipid metabolism. To identify the factors affecting eGFR, multiple logistic regression
analysis was performed. All statistical analyses were performed with JMP®, version 14.2 (SAS Institute,
Cary, North Carolina, USA).

Results
Study population

Of the 125 HIV-1-positive patients who were prescribed TAF at our hospital during the study period, which
ran until March 31, 2020, 70 patients ful�lled the inclusion criteria and constituted the study patients. The
�rst set of excluded subjects were 5 patients who had taken TDF for less than 48 weeks before TAF, 13
patients who changed from abacavir, a non-Japanese person and 18 patients who took TAF without
having taken TDF. Thus, the study started with 88 patients, but 11 patients were transferred to other
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hospitals during the course of the study, and 5 patients discontinued their visits. In addition, 2 patients
did not receive TAF for the full 144 weeks.

The characteristics of the 70 patients in the study are shown in Table 1. The median age at the time of
conversion from TDF to TAF was 44 years (range = 20 − 76 years), 92.9% of the patients being male.
Many of them had good viral control, with a median CD4 count of 480 cells/µL (range = 94 − 1,182 cells/
µL). The percentage of patients taking some third agent class drugs is shown in Table 1. Before and after
the switch from TDF to TAF, the patients continued to take the third agent class drugs without any
change. The median duration of treatment with TDF was 274 weeks (range = 50 − 896 weeks). The
median serum creatinine at the time of the switch from TDF to TAF was 0.84 mg/dL (range = 0.36 − 1.28
mg/dL), and the median eGFR was 80.89 mL/min/1.73 m2 (range = 42.73 − 148.00 mL/min/1.73 m2).
The median Uβ2MG level was 267, but one patient had an abnormally high level of up to 87,400 µg/L.
Four patients (5.7%) were switched to TAF after the physician determined that they had TDF-related
tubular damage based on their serum creatinine and Uβ2MG levels. They were all male. The other
patients were switched from TDF to TAF prophylactically to avoid future renal damage. The median body
weight was 70.1 kg (range = 31.7 − 97.6 kg), the median TG was 145 mg/dL (range = 39 − 580 mg/dL),
and patients receiving medication for hypertension, diabetes mellitus, and lipid metabolic disorders are
shown in Table 1

Change in renal function
The mean eGFR ± standard error (SE) was 104.42 ± 24.60 mL/min/1.73 m2 at the time of starting
antiretroviral therapy, including the start of TDF (TDF0), as shown in Fig. 1-A. At the time of the change
from TDF to TAF (TAF0) after more than 48 weeks of TDF medication, the mean eGFR ± SE was 81.42 ± 
21.10 mL/min/1.73 m2. Figure 1-A shows a signi�cant decrease in eGFR from TDF0 to TAF0, which was
signi�cantly improved with TAF12. TAF96 and TAF144 showed a signi�cant decrease compared to TAF0.

The trends of eGFR in the 3 groups based on GFR classi�cation [21] are shown in Fig. 1-B. The �rst group,
G1, was de�ned as an eGFR greater than or equal to 90.00 mL/min/1.73 m2 at the start of TAF. The
second group, G2, had an eGFR greater than or equal to 60.00 mL/min/1.73 m2 and less than 90.00
mL/min/1.73 m2. The third group, G3a and G3b, had an eGFR less than 60.00 mL/min/1.73 m2.
Incidentally, there were no G4 or G5 patients in the present study. The eGFR in the G1 group decreased
continuously after the switch from TDF to TAF. In particular, 24 weeks after switching to TAF, the eGFR
decreased signi�cantly. Next, in the G2 group, eGFR increased signi�cantly at 12 weeks after switching
from TDF to TAF. Thereafter, eGFR remained stable, without a signi�cant difference, until 96 weeks, but at
144 weeks, eGFR decreased signi�cantly. Finally, in the G3a and G3b groups, eGFR was also signi�cantly
elevated at 12 weeks after the switch from TDF to TAF. It remained signi�cantly elevated at 24 and 48
weeks compared with TAF0. However, no signi�cant difference occurred at 96 and 144 weeks.

As shown in Fig. 2-A, Uβ2MG signi�cantly decreased at TAF12 compared with TAF0 and continued to
signi�cantly decrease until TAF144. The trends of UβMG in the 3 groups based on the GFR classi�cation
[21] are shown in Fig. 2-B. As in Fig. 1-B, the groups were G1, G2, G3a and G3b. The UβMG of the G3a and
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G3b groups at the time of switching from TDF to TAF was signi�cantly higher than that of the G1 and G2
groups. After the switch from TDF to TAF, UβMG in groups G3a and G3b decreased signi�cantly at TAF12,
and the signi�cant decrease continued thereafter until TAF144. In groups G1 and G2, UβMG, which was
originally low at the time of switching from TDF to TAF, further decreased signi�cantly at TAF48.

Changes in BMI and TG
The changes in BMI are shown in Fig. 3-A. The mean BMI increased signi�cantly from 22.2 ± 0.4 kg/m2 to
23.8 ± 0.4 kg/m2 from TDF0 to TAF0. BMI continued to increase after the start of TAF treatment and
increased even more signi�cantly to 24.5 ± 0.4 kg/m2 at TAF48. There was a signi�cant increase in BMI
at TAF 96 and TAF 144, but the mean BMI at TAF 144 was 24.8 ± 0.4 kg/m2, which was within the normal
range for Japanese individuals. Changes in TG are shown in Fig. 3-B. During the period of taking TDF, the
mean TG decreased from 190 ± 17 mg/dL to 170 ± 13 mg/dL after the start of TDF and up to TAF0.
However, at week 48 after the switch from TDF to TAF, there was a signi�cant increase in TG to 220 ± 25
mg/dL, whereas at TAF96 and TAF144, TG values decreased to the extent that they were not signi�cantly
different from those at TDF0.

Factors associated with changes in eGFR from TAF0 to TAF144
Table 2 shows the predicted results of factors that affect the change in eGFR up to 144 weeks after
switching from TDF to TAF. Variables to be tested for association with the change in eGFR after switching
from TDF to TAF were set as age at the start of TAF, sex, the third agent class drug, TDF duration, the
difference in eGFR from TAF0 to TAF48 (Δ eGFR), body weight, BMI, and TG. At 144 weeks after
switching from taking TDF to TAF, the factors signi�cantly correlated with the difference in eGFR from
TAF0 to TAF144 were Δ eGFR and age at the start of TAF.

Discussion
In Japanese HIV-1-positive patients, a long time after switching from TDF to TAF, Uβ2MG signi�cantly
improved, but eGFR showed a signi�cant decrease at 144 weeks. BMI increased moderately within the
normal range. TG reached its highest value at 48 weeks but did not show a signi�cant difference from the
TDF0 or TAF0 value at 144 weeks.

Patients in this study had a signi�cant decrease in eGFR from the time they started taking TDF to the
time they switched to TAF. In order to improve or prevent the decline in eGFR, all patients who were taking
TDF were switched to TAF. At 12 weeks after switching, eGFR signi�cantly increased from the time of
switching and then gradually decreased, and eGFR at 96 and 144 weeks was signi�cantly lower than that
at the start of TAF. Therefore, even though TAF is considered to be better for renal function than TDF, the
eGFR of Japanese HIV-1-positive patients was signi�cantly decreased after switching from long-term
TDF to long-term TAF.

In order to con�rm the trend of eGFR in detail, the patients were divided into 3 groups, according to a
published eGFR classi�cation [21], based on their eGFR value at the time of switching to TAF. In the G1
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group, with high eGFR, eGFR continued to decrease after switching from TDF to TAF and had signi�cantly
decreased by 24 weeks. In the G2 group, with moderate eGFR, there was a temporary recovery of eGFR. In
the G3a and G3b groups, with low eGFR, eGFR started increasing signi�cantly 12 weeks after switching to
TAF, and there was no signi�cant decline from baseline by 144 weeks. Yoshino et al. reported the recovery
of 3 groups of Japanese HIV-positive patients who had decreased eGFR due to taking TDF and
discontinued TDF. Among them, the median value of eGFR at the time of the switch was higher in the
group that showed a worsening of eGFR even after discontinuation of TDF than in the recovery group and
the mild recovery group [6]. These �ndings are consistent with our present progress report. Furthermore,
according to Pozniak et al., when eGFRCG was divided into < 50 mL/min and ≥ 50 mL/min groups and
progression was observed at 24 and 48 weeks, eGFRCG increased from baseline in the < 50 mL/min group
at both 24 and 48 weeks but decreased in the ≥ 50 mL/min group. The eGFRCG was elevated from
baseline in the < 50 mL/min group at 24 and 48 weeks but decreased in the ≥ 50 mL/min group [22]. TDF
is known to cause tubular damage, and Uβ2MG is recommended as a test marker for tubular damage
[23]. In our study, as shown in Fig. 2-A, there was a signi�cant decrease 12 weeks after switching from
TDF to TAF, and the decrease continued thereafter, suggesting that tubular damage was improved. In
addition, we investigated the course of Uβ2MG by GFR class, as shown in Fig. 2-B. We found that Uβ2MG
was higher only in the G3a and G3b groups, in which it was signi�cantly higher than that in the G1 and
G2 groups. After switching from TDF to TAF, Uβ2MG continued to decrease signi�cantly in the G3a and
G3b groups.

In summary, we believe that switching from TDF to TAF is effective in preventing the decline in eGFR and
tubular damage in the low-eGFR group (eGFR less than 60 mL/min/1.73 m2). However, in the group with
an eGFR of 60 mL/min/1.73 m2 or higher, the eGFR was signi�cantly reduced by continuing to take TAF
for a long period of time, though the extent of the decrease was not clear from the data in this study. We
think it will be important to con�rm the situation at 192 weeks and 240 weeks in the future.

In recent years, there have been many reports of weight gain and abnormal lipid metabolism associated
with taking TAF [24, 25, 26]. In a report by Kuo PH et al. in Taiwanese HIV-positive individuals, another
Asian ethnicity, signi�cant weight gain and an increase in TG were observed at 48 weeks after switching
from non-integrase inhibitor-based antiretroviral therapy to coformulated
elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide [27]. Therefore, in this study, we �xed the third
agent class drugs and con�rmed the changes in BMI and TG after switching from TDF to TAF. BMI
showed a signi�cant increase 12 weeks after switching from TDF to TAF but was within the normal range
for Japanese people. TG was highest at TAF48 but declined thereafter and was not signi�cantly different
from baseline at TAF96 or TAF144. We believe that the reason for these �ndings is that information on
weight gain and abnormalities in lipid metabolism caused by several anti-HIV drugs has been given to
patients, and guidance on diet has been implemented during patient visits. Therefore, we consider that it
is possible to prevent weight gain and abnormalities in lipid metabolism through an appropriate diet, even
if the patient is taking TAF, but this is di�cult to track and control in real-world settings.
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To predict the factors associated with the change in eGFR after taking TAF, we performed a multiple
regression analysis using the variables shown in Table 2, with the difference in eGFR from TAF0 to
TAF144 as the objective variable. We predicted the factors associated with the objective variable based
on the values of each item at 48 weeks, which we considered the best time to evaluate the effects of TAF
because the changes in eGFR between GFR classes [21] differed at this time, as shown in Fig. 1-B. Turner
D et al. reported that they did not �nd any factors associated with changes in eGFR from before to after
switching from TDF to TAF [28]. However, in our long-term follow-up after switching from TDF to TAF, age
(p = 0.039) and ΔeGFR (p < 0.0001) were signi�cantly associated with the objective variable. On the other
hand, Kawamoto R et al. [17] and Nomura I et al. [18] reported that increased BMI is associated with
decreased eGFR in Japanese patients. However, we did not �nd any association in this study. The reason
for this is that although BMI increased signi�cantly from TAF0 to TAF144 in our patients, it remained
within the normal range for Japanese people. The eGFR decrease was suppressed by switching to TAF,
and eGFR ≥ 50 mL/min/1.73 m2 was maintained. It should be noted that the results of this study differ
from the results of previous studies but may be related, as long-term use of TAF may increase BMI and
decrease eGFR.

This study was conducted at a single institution with a small sample size of only Japanese subjects,
which are the main limitations of the study. However, this study design is a result of strict regulations and
the elimination of missing survey items. We are the �rst to present the actual eGFR values of Japanese
HIV-1-positive patients taking TDF for longer than 48 weeks and then continuing to take TAF for 144
weeks. We also detailed the course of eGFR trends up to 144 weeks after switching from TDF to TAF and
predicted the factors affecting the difference from baseline after 144 weeks of taking TAF. This study
also provides new details on other renal functions, such as the status of tubular damage as indicated by
Uβ2MG, after the transition from baseline to 144 weeks of taking TAF. Furthermore, since there are few
reports on BMI and TG after long-term use of TAF in Japanese individuals, these factors were also
investigated.

Switching from TDF to TAF may temporarily improve renal function, but long-term use of TAF may lead to
a decline in renal function, so continuous monitoring of renal function from all aspects is necessary.

Conclusions
In this study, Japanese HIV-1-positive patients who had been taking TDF for a long period of time showed
a decrease in eGFR after switching to long-term use of TAF. The status of the transition differs depending
on the eGFR at the time of the switch. Since Japanese HIV-1-positive patients are expected to continue
taking TAF for a long period of time, renal function and body weight should be closely monitored.

List Of Abbreviations
TDF: Tenofovir disoproxil fumarate
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HIV: Human Immunode�ciency Virus

NRTI: Nucleoside reverse transcriptase inhibitors

TFV: Tenofovir

TAF: Tenofovir alafenamide fumarate

BMI: Body mass index

eGFR: estimated glomerular �ltration rate

NNRTI: Non-nucleoside reverse transcriptase inhibitors

PI: Protease inhibitors

INSTI: Integrase strand transfer inhibitor

HIV-1 RNA: viral load of HIV-1 ribonucleic acid

CD4: Cluster of differentiation 4

UP: Urine protein

BUN: Blood urea nitrogen

Uβ2MG: Urinary β2-microglobulin

TG: Triglyceride

eGFRCG: estimated glomerular �ltration rate calculated using the Cockcroft-Gault equation

SE: Standard error

TDF0: the time of starting antiretroviral therapy including TDF

TAF0: the time of change from TDF to TAF

TAF12, -24, -48, -96 and -144: 12 weeks, 24 weeks, 48 weeks, 96 weeks and 144 weeks after starting TAF

G1, G2, G3a, G3b, G4 and G5: GFR classi�cation

ΔeGFR: the difference in eGFR from TAF0 to TAF48
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Table 1. Characteristics of patients
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TAF: Tenofovir alafenamide fumarate; TDF: Tenofovir disoproxil fumarate; HIV: Human Immunodeficiency Virus; RNA:

Ribonucleic acid; CD4: Cluster of differentiation 4+ T cell; INSTI: Integrase strand transfer inhibitor; PI: Protease

inhibitor; eGFR: estimated glomerular filtration rate; GFR: Glomerular filtration rate; Uβ2MG: Urinary β2-

microglobulin; UP: Urine protein; BUN: Blood urea nitrogen; BMI: Body mass index; TG: Triglycerides.

* No patients were categorized into G4 or G5.

† No patient took these drugs together.

Table 2. Results of multiple regression analysis to predict factors affecting the difference in
eGFR from TAF0 to TAF144.
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TAF: Tenofovir alafenamide fumarate; DTG: Dolutegravir; TDF: Tenofovir disoproxil fumarate; eGFR: estimated

glomerular filtration rate; BMI: Body mass index; TG: Triglyceride.

* The difference in eGFR from TAF0 to TAF48.

† Variable at TAF48.

Statistically significant p values are written in italics.

Figures
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Figure 1

1-A. Changes in eGFR (mean ± SE) of the patients taking TAF after taking TDF for more than 48 weeks.
Setting TAF0 as baseline, TDF0, TAF12, TAF24, TAF48, TAF96, and TAF144 were compared with it by the
paired t-test. TDF: Tenofovir disoproxil fumarate; TAF: Tenofovir alafenamide fumarate; TDF0: start of
TDF; TAF0: start of TAF; TAF12, -24, -48, -96 and -144: 12 weeks, 24 weeks, 48 weeks, 96 weeks and 144
weeks after starting TAF. * p < 0.05, ** p < 0.001 and *** p < 0.0001 are de�ned as signi�cant differences
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by the paired t-test. Figure 1-B. Change in eGFR (mean ± SE) in patients taking TAF classi�ed by eGFR
values after taking TDF for more than 48 weeks. The group with eGFR of 90.00 mL/min/1.73 m2 or more
at the start of TAF, i.e., the G1 group, is indicated as ●. The group with eGFR greater than or equal to
60.00 mL/min/1.73 m2 and less than 90.00 mL/min/1.73 m2, i.e., the G2 group, is indicated as ▲. The
group with eGFR less than 60.00 mL/min/1.73 m2, i.e., the G3a and G3b groups, is indicated as ■.
Setting TAF0 as baseline, the paired t-test was used to compare TDF0, TAF12, TAF24, TAF48, TAF96 and
TAF144 with it. According to the analysis by the Wilcoxon rank sum test, there was no difference between
the mean TDF duration of the G1 group (300 ± 34 (mean ± SE) weeks), the G2 group (287 ± 32 weeks)
and the G3a and G3b groups (311 ± 60 weeks). eGFR: estimated glomerular �ltration rate; TDF: Tenofovir
disoproxil fumarate; TAF: Tenofovir alafenamide fumarate; TDF0: start of TDF; TAF0: start of TAF; TAF12,
-24, -48, -96 and -144: 12 weeks, 24 weeks, 48 weeks, 96 weeks and 144 weeks after starting TAF. * p <
0.05, ** p < 0.01 and *** p < 0.0001 are de�ned as signi�cant differences by the paired t-test.

Figure 2

2-A. Changes in Uβ2MG (median ± interquartile range: IR) of the patients switching from TDF to TAF.
Setting TAF0 as baseline, TAF12, TAF24, TAF48, TAF96, and TAF144 were compared by the Wilcoxon
signed rank test. TAF: Tenofovir alafenamide fumarate, TAF0: start of TAF; TAF12, -24, -48, -96 and -144:
12 weeks, 24 weeks, 48 weeks, 96 weeks and 144 weeks after starting TAF. * p < 0.05, ** p < 0.01 and ***
p < 0.0001 were de�ned as signi�cant differences by the Wilcoxon signed rank test. 2-B. Changes in
Uβ2MG (median ± interquartile range: IR) of the patients switching from TDF to TAF. According to eGFR
at the start of TAF, patients with eGFR greater than 90.00 mL/min/1.73 m2 were classi�ed as the G1
group, those with eGFR greater than 60.00 mL/min/1.73 m2 and less than 90.00 mL/min/1.73 m2 as the
G2 group, and those with eGFR less than 60.00 mL/min/1.73 m2 as the G3a and G3b groups. Setting
TAF0 as baseline, TAF12, TAF24, TAF48, TAF96, and TAF144 were compared with it by the Wilcoxon
signed rank test. There was no difference between the mean TDF duration of the G1 group (300 ± 34
(mean ± SE) weeks), the G2 group (287 ± 32 weeks) and the G3a and G3b groups (311 ± 60 weeks)
according to the Wilcoxon rank sum test. TAF: Tenofovir alafenamide fumarate; TAF0: start of TAF;
TAF12, -24, -48, -96 and -144: 12 weeks, 24 weeks, 48 weeks, 96 weeks and 144 weeks after starting TAF. *
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p < 0.05 is de�ned as a signi�cant difference by the Wilcoxon rank sum test between groups. † p < 0.05
and †† p < 0.001 are de�ned as a signi�cant difference by Wilcoxon signed rank test for G1 group. ‡ p <
0.05 and ‡‡ p < 0.001 are de�ned as signi�cant differences by the Wilcoxon signed rank test for the G2
group. § p < 0.05 and §§ p < 0.001 are de�ned as signi�cant differences by the Wilcoxon signed rank test
for the G3a and G3b groups.

Figure 3
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3-A. Changes in BMI (mean ± SE) of the patients taking TAF after taking TDF for more than 48 weeks.
Setting TAF0 as baseline, TDF0, TAF12, TAF24, TAF48, TAF96, and TAF144 were compared with it by the
paired t-test. TDF: Tenofovir disoproxil fumarate; TAF: Tenofovir alafenamide fumarate; TDF0: start of
TDF; TAF0: start of TAF; TAF12, -24, -48, -96, and -144: 12 weeks, 24 weeks, 48 weeks, 96 weeks, and 144
weeks after starting TAF. * p <0.01, ** p <0.001, and *** p <0.0001 are de�ned as signi�cant differences
by the paired t-test. 3-B. Changes in TG (mean ± SE) of the patients taking TAF after taking TDF for more
than 48 weeks. Setting TAF0 as baseline, TDF0, TAF12, TAF24, TAF48, TAF96, and TAF144 were
compared with it by the paired t-test. TDF: Tenofovir disoproxil fumarate; TAF: Tenofovir alafenamide
fumarate; TDF0: start of TDF; TAF0: start of TAF; TAF12, -24, -48, -96, and -144: 12 weeks, 24 weeks, 48
weeks, 96 weeks, and 144 weeks after starting TAF. * p < 0.05 is de�ned as a signi�cant difference by the
paired t-test.
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