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Abstract

Concerns of increased metabolic dysfunction have been heightened for HIV patients on long-term antiretroviral
therapy (ART). Among first-line ART agents, Tenofovir alafenamide (TAF) may entail a marked increase in weight
compared to Tenofovir disoproxil fumarate (TDF). We retrospectively evaluated changes in weight and glucose

regulation among 153 treament-naive patients. Weight-gain was more pronounced after one year of treatment

with TAF versus TDF (3.5 kg versus —1 kg, P-value <0.001). However, weight-gain was attenuated with longer
follow-up, and no increase in glucose dysregulation was noted for TAF treatment. Attribution of increased

metabolic risk to treatment with TAF remains questionable.
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Background

Increases in weight and body mass index (BMI) after ini-
tiation of antiretroviral therapy (ART) have been associ-
ated with recovery— an observation categorized as part
of a “return to health” phenomenon [1, 2]. However,
changes in patient weight are not limited to positive

*Correspondence:

Sara Ghaderkhani

sghaderkhani@gmail.com

School of Medicine, Tehran University of Medical Sciences, Tehran, Iran
Department of Infectious Diseases, Tehran University of Medical
Sciences, Imam Khomeini Hospital Complex, Tehran, Iran

*Iranian Research Center for HIV/AIDS, Tehran University of Medical
Sciences, Iranian Institute for reduction of High- Risk Behaviors, Tehran,
Iran

M BMC

effects of ART on HIV/AIDS and its complications, as a
growing rate of obesity has also been reported in people
living with HIV [2]. Considering increases in early treat-
ment and the prolonged course of treatment in HIV/
AIDS, side effects related to development of metabolic
syndrome and subsequent cardiovascular risks are of
growing concern [3].

Current recommendations for first-line ART in treat-
ment-naive patients are the combination of an integrase
strand transfer inhibitor (InSTI) with two nucleoside
or nucleotide reverse transcriptase inhibitors— Tenofo-
vir alafenamide (TAF) or tenofovir disoproxil fumarate
(TDF) along with emtricitabine or lamivudine [4]. While
TAF and TDF have been proposed to be of equal efficacy
in HIV RNA suppression [5], TAF has been suggested to

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati

vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://orcid.org/0000-0003-3210-7905
http://orcid.org/0000-0002-3735-553X
http://orcid.org/0000-0001-7604-151X
http://crossmark.crossref.org/dialog/?doi=10.1186/s12981-025-00728-6&domain=pdf&date_stamp=2025-3-14

Mirmoezzi et al. AIDS Research and Therapy (2025) 22:35

entail a smaller risk of adverse effects on renal function
and bone mineral density [6].

Alternatively, recent studies have suggested treatment
with TAF to be associated with accentuated weight-gain
compared to TDF [7, 8]. Furthermore, improvements
in lipid profile and decrease in weight have been docu-
mented following a switch from TAF to TDF [9]. This
may be due to an independent favorable effect of TDF on
weight loss (as seen in HIV-negative populations) [10].
While, the ultimate effect of these changes on patients’
cardiovascular risk remains contentious [11, 12], grow-
ing evidence for metabolic side-effects of TAF is com-
plicating the choice of ART regimen in treatment-naive
HIV patients— particularly those at risk for metabolic
syndrome.

Methods

The current is a report from a cross-sectional study of
data from outpatient visits to an HIV clinic from Teh-
ran, Iran (March 2019 to March 2023). The study center
is a publicly-funded referral center providing both inpa-
tient care to complex cases of HIV/AIDS from across the
country. The center also provides outpatient follow-up
for these patients and others referred by primary health-
care providers. Patients, although unexamined in this
report, are usually of low socioeconomic means.

Patient data was retrieved from the hospital informa-
tion system. Data from adult (age>18 years old) treat-
ment-naive HIV patients initiated on ART regimens
including TAF or TDF along with their six-months and
one-year follow-ups was included in the report. Glu-
cose dysregulation was defined as a fasting blood glu-
cose>125 mg/dL or HbAlc>6.5%. Patients diagnosed
with opportunistic infections, malignancy, or a history of
corticosteroid use were excluded from this study.

Chi-square and T-tests were used for association
between pairs of data. Bivariate analysis was conducted
to identify variables likely (P-value <0.1) associated with
changes in BMI>1 kg/m? in one-year follow-up. Identi-
fied variables were included in a multivariate model.

Findings

153 patients were included in this report: 67 received
TAF while 86 had received TDF. Patients were aged
46 t 13 years old with the TAF group being signifi-
cantly younger (44 + 12 years old versus 50 + 13 years
old, P-value<0.001). A quarter of patients were female
(P-value=0.17). The most common ART regimens
including TAF were in combination with Dolutegravir
(78.2%), Lamivudine (55.1%) or Emtricitabine (43.3%),
while the most commonly used combinations for TDF
included Emtricitabine (70.9%) plus Efavirenz (65.1%) or
Dulotegravir (22.1%).
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Table 1 Changes in body mass index and CD4 counts after
initiation of antiretroviral therapy

BMI TAF group (IQR) TDF group (IQR)  P-value
Baseline 24.1(21.7-27.1) 23.2(20.3-26.2)

Six-month follow-up  24.6 (23.1-28.0) 23.8(20.7-26.9) 0.02
One-year follow up 25.5(23.6-28.1) 23.5(20.7-27.8) 0.002
CD4 counts

Baseline 339 (125-530) 356 (139-482)

Six-month follow-up 367 (174-561) 388 (225-600) <0.001
One-year follow up 368 (225-608) 416 (234-579) <0.001

Baseline CD4 cell counts (P-value = 0.88) and hemoglo-
bin levels (P-value = 0.90) showed no statistical difference
between the groups. 19% of patients presented with ane-
mia (P-value=0.27). Baseline metabolic parameters were
also similar between groups. The average weight was 68.7
+ 14 kg (TAF: 70.7 + 13.7 kg versus TDF: 67.1 + 14.1 kg,
P-value=0.20), and eleven patients had a BMI<18.5 kg/
m? (four treated with TAF and seven with TDF). 19%
of patients had glucose dysregulation at baseline (TAF:
25.4% versus TDF: 14.0%, P-value =0.07).

Differences in CD4 cell counts, between TAF and TDF
groups, were not found to be significant in six-month
(P-value =0.19) and one-year follow-ups (P-value=0.77).
Both groups manifested a significant increase in CD4 cell
counts at follow-ups (Table 1).

Significant weight gain was observed in patients
treated with TAF, as opposed to those treated with TDF
in one-year follow-up (P-value<0.001). The TAF group
showed significant weight gain at both six-month (2.5 kg,
P-value=0.001) and one-year (3.5 kg, P-value<0.001)
follow-up. Patients in the TDF manifested weight-
gain after six months (1.3 kg, P-value=0.03), followed
by a return to their initial weight in one year (-1 kg,
P-value =0.30). Table 1 shows changes in patients’ BMI
in follow-up. Prevalence of glucose dysregulation showed
no significant difference between groups in six-month
(P-value =0.16) and one-year (P-value = 0.60) follow-ups.

Bivariate  analysis found CD4  counts<200
(P-value=0.002), anemia (P-value=0.004), treatment
group (P-value<0.001), and treatment with Dolute-
gravir (P-value<0.001) and Efavirenz (P-value<0.001)
to be likely predictors of increased BMI in one-year
follow-up. Table 2 presents results from a multivariate

Table 2 Multivariate analysis of factors likely associated with
increased BMI after initiation of antiretroviral therapy

Factor Adjusted Odds Ratio Cl95% for OR P-value
TAF or TDF 1.55 0.58-4.19 0.39
Dolutegravir 412 0.70-24.67 0.12
Efavirenz 122 0.22-6.88 0.82
CD4 <200 3.17 137-7.34 0.007
Anemia 3.19 1.45-7.02 0.01
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analysis including factors found likely to be associated
with increased BML

Discussion

Consistent with previous studies we found the use of
InSTIs, Dulotegravir in particulars (OR=5.13, CI 95%
2.47-10.62, P-value<0.001), as opposed to those Efavi-
renz (OR=0.27, CI 95% 0.13-0.55, P-value<0.001) to
be associated with weight gain [13]. This is proposed to
follow increased adipogenesis and lipid accumulation
in adipocytes caused by InSTIs [14]. We also found the
use of TAF to be associated with significant increases in
weight (P-value<0.001) and BMI (P-value =0.002) com-
pared to TDF in one-year follow-up. Weight gain, as
expected, was associated with baseline severity of disease
(CD4 counts <200 and anemia) [15]. These findings sug-
gest a “return to health” phenomenon, attenuated by TDF
effects favoring weight loss [10].

Supporting TAF’s possible role in weight-gain,
increases in weight gain have been observed compar-
ing TAF with non-Tenofovir regimens [1, 8]. Increases
in weight following a switch from TDF to TAF have also
been documented [7, 16]. However, the peak in weight
gain was found not to be sustained beyond 9-12 months
[16, 17]. Our findings show a concordant slowing of
weight gain on TAF: 2.5 kg versus 1.0 kg in the first and
second six months. Furthermore, a study from a popula-
tion on long-term ART found no significant changes in
patients’ weight after switch from TDF to TAF [18]. In
other studies, discontinuation of TAF in favor of non-
Tenofovir regimens has showed no reduction in patients’
weight [9]. These findings suggest TAF’s long-term
weight-neutrality [19, 20].

The current report found no significant difference
between TAF and TDF groups regarding the prevalence
of glucose dysregulation (P-value=0.60). Several studies
have also found no negative effect on glucose regulation
and cardiovascular risk when comparing TAF to TDF
[21, 18]. This is despite consistent findings of TAF’s nega-
tive impact on patients’ lipid profiles [7, 18]. Further-
more, both treatment groups showed a steady increase
in CD4 cell counts (P-value<0.001), with no significant
difference in CD4 counts between TAF and TDF groups
in the first year of treatment (P-value=0.77)— adding to
previous literature suggesting similar antiretroviral effi-
cacy for TAF and TDF [14]. With this and considering
previous evidence of TDF’s negative long-term impact on
renal function and bone mineral density [6], the choice of
Tenofovir prodrug in ART regimens remains dependent
on further long-term evaluations of metabolic effects
associated with the use TAF.
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Limitations

The foremost limitation of the current report is a small
sample size and subsequent lack of power for analysis.
The retrospective observational design further precludes
us from minimizing the possible effects of heterogeneity
in ART regimens used. There was also a lack of data on
several relevant factors in analyzing the full metabolic
effects of drugs examined, mainly, patient lipid profiles
and cardiovascular risk. Furthermore, the short follow-
up period prevents complete visualization of trends in
patients’ weight following initiation of ART.
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