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Background. Given the impact of new antiretroviral drugs on weight and metabolic parameters, their potential contribution to
the development of liver steatosis is of concern. We investigated the determinants of liver steatosis in patients on antiretroviral
therapy (ART) in the Swiss HIV Cohort Study (SHCS).

Methods. Between 2019 and 2021, we measured liver stiffness and controlled attenuation parameter (CAP) using transient
elastography in consecutive SHCS participants at Bern University Hospital. Individuals with viral hepatitis coinfection and
pregnant women were excluded. We used multivariable logistic regression to explore factors associated with steatosis.

Results.  Of 416 participants, 113 (27.2%) were female, median age was 51 years (interquartile range [IQR], 43-59), 305 (73.3%)
were of European origin, and 212 (51.0%) were overweight/obese (body mass index [BMI] >25 kg/ m?). Liver steatosis (CAP >248 dB/
m) was present in 212 (51.0%) participants, 11 (5.2%) of whom had significant fibrosis or cirrhosis. One hundred seventy-nine (43.0%)
met the criteria for metabolic-associated fatty liver disease (MAFLD). Among 64 individuals with a BMI <25 kg/m? and liver steatosis,
31 (48.4%) had MAFLD. In multivariable analyses, BMI >25 kg/m” (adjusted odds ratio, 5.76; 95% confidence interval, 3.57-9.29), age
>50 years (1.88, 1.14-3.09), European origin (3.16, 1.69-5.89), and current use of tenofovir alafenamide (1.70, 1.08-2.69) were

associated with liver steatosis. Exposure to integrase inhibitors was not associated with liver steatosis (0.83, 0.51-1.37).

Conclusions.

Our findings suggest a high prevalence of liver steatosis among people with HIV (PWH) on ART in Switzerland. In

addition to established risk factors, the use of tenofovir alafenamide was associated with hepatic steatosis.
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Liver steatosis is a growing public health concern, with an esti-
mated global prevalence of 25% [1]. It encompasses a spectrum
of conditions ranging from simple steatosis to nonalcoholic stea-
tohepatitis (NASH), and it can progress to liver fibrosis, cirrho-
sis, and its complications [2]. Liver steatosis appears to be more
frequent in people with human immunodeficiency virus (PWH)
compared to the general population: recent cohort studies from
Canada and Brazil showed that more than 1 in 3 participants had
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liver steatosis based on controlled attenuation parameter (CAP)
measurements using transient elastography (TE) [3]. The pro-
gression of liver disease seems faster and its disease severity high-
er among PWH, potentially due to a combination of persistent
immune activation, bacterial translocation, as well as the high
prevalence of metabolic comorbidities in this population [4, 5].

The potential contribution of new antiretroviral therapy
(ART) combinations to liver steatosis has been raised, given re-
cent data on their metabolic side effects. For instance, integrase
strand inhibitors (InSTIs) and tenofovir alafenamide (TAF) have
been associated with weight increases [6-9]. Furthermore, in the
Swiss HIV Cohort Study (SHCS), a switch from tenofovir diso-
proxil fumarate (TDF) to TAF was also associated with increases
in serum lipids [10]. In a recently published study from
Germany, 49% of PWH had liver steatosis and exposure to
TAF, and InSTI was associated with an increased risk of de
novo steatosis as well as progression to NASH [9].

Although liver steatosis is closely associated with over-
weight/obese and metabolic syndrome, it appears to be present
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in a significant proportion of lean PWH, defined as a body mass
index (BMI) <25kg/m®. Among individuals with biopsy-
confirmed steatosis, the mean BMI was lower in PWH
compared to HIV-negative participants, suggesting a higher
prevalence of “lean steatosis” in PWH [11, 12]. In a recent mul-
ticountry study of PWH, liver steatosis was present in 24% of
lean participants [13]. However, data regarding the impact of
specific ART components on liver steatosis among PWH
with normal BMI are lacking. We aimed (1) to describe the de-
terminants of liver steatosis among PWH in a single center of
the SHCS and (2) to describe the proportion of individuals
with metabolic dysfunction-associated fatty liver disease
(MAFLD), a concept recently endorsed by international liver
diseases associations [14].

MATERIALS AND METHODS

Study Design and Population

Between November 2019 and August 2021, we tested consecu-
tive participants from the SHCS at Bern University Hospital for
the presence of liver steatosis and fibrosis. The SHCS (www.
shcs.ch) is a nationally representative prospective cohort study
and includes approximately 80% of all PWH receiving ART in
Switzerland [15]. Demographic, clinical, and laboratory data as
well as changes in ART regimens, comedications, and behavio-
ral data are prospectively recorded at registration and every
6 months thereafter, using a standardized protocol. Patients
with active or past viral hepatitis coinfection, defined as having
a positive hepatitis C virus (HCV) antibody test or positive hep-
atitis B virus (HBV) surface antigen, as well as pregnant women
were excluded from the study.

Transient Elastography With Controlled Attenuation Parameter

Transient elastography (Fibroscan 530; Echosens, Paris,
France), including liver stiffness measurement (LSM) and
CAP, was performed by a single, experienced operator. A min-
imum of 10 valid measurements with >60% success rate was re-
quired for each patient, and TE measurements were considered
very reliable if the interquartile range divided by the median
(IQR/M) was <0.1, reliable if IQR/M was 0.1-0.3, and poorly
reliable if IQR/M was >0.3 [16]. In overweight/obese individu-
als with a skin-capsular distance of >25 mm, we used the XL
probe instead of the M probe. Transient elastography was
shown to have 68.8% sensitivity and 82.2% specificity for the di-
agnosis of liver steatosis grade S1-3 in an individual patient
data meta-analysis on CAP accuracy for noninvasive grading
of liver steatosis [17]. Liver steatosis was defined as follows: us-
ing the M probe, S1 (mild steatosis) if CAP 248-267 dB/m, S2
(moderate steatosis) if CAP 268-279 dB/m, and S3 (severe
steatosis) if CAP >280 dB/m; or using the XL probe, S1 if 242-
266 dB/m, S2 if 267-285 dB/m, and S3 if >286 dB/m [17-19].
Liver fibrosis was categorized according to METAVIR-

equivalent stages: FO-1 (no or mild fibrosis) if LSM <7.1 kPa,
F2-3 (significant fibrosis) if LSM 7.1-11 kPa, and F4 (cirrhosis)
if LSM >11.1 kPa, as established previously [20].

Outcomes and Definitions

The primary study outcome was the prevalence of liver steatosis,
defined as CAP >248 dB/m using the M probe and CAP
>242 dB/m using the XL probe. As a recent study suggested a
higher cutoff to define steatosis among PWH, we repeated the
analysis using the definition of severe steatosis with a CAP cutoff
of 280 dB/m [21]. For the categorization of MAFLD, data on
clinical outcomes and laboratory values were collected at the
same date as TE. Metabolic-associated fatty liver disease was di-
agnosed based on the evidence of hepatic steatosis by TE in addi-
tion to the presence of type 2 diabetes mellitus, and/or a BMI
>25 kg/m?, and/or the presence of at least 2 of the following met-
abolic risk abnormalities: (1) waist circumference >102 cm in
European men and >88 cm in women; >90 cm in Asian men
and >80 cm in women; (2) blood pressure >130/85 mmHg or an-
tihypertensive treatment; (3) plasma triglycerides >150 mg/dL or
lipid lowering therapy; (4) plasma high-density lipoprotein
(HDL) cholesterol <40 mg/dL (<1.0 mmol/L) for men and
<50 mg/dL (<1.3 mmol/L) for women [14]. Elevated transami-
nases were defined as an alanine aminotransferase (ALT)
> 25U/mL for women and >35U/mL for men [22].
Participants with a BMI <24.9 kg/m® were categorized as lean,
and those with a value >25 kg/m* were categorized as over-
weight/obese. Significant weight gain was defined as weight in-
crease >10% within the last 3 years before TE measurement
[23]. Arterial hypertension was defined as 2 measurements
>140/90 mmHg within 1 year before TE or current antihyperten-
sive treatment, diabetes mellitus was defined as HbAlc > 6.5% or
current treatment with antidiabetic medication, and dyslipidemia
was defined as total cholesterol to HDL ratio >5 and/or currently
being on lipid lowering therapy. A history of cardiovascular dis-
ease included the past occurrence of myocardial infarction, cere-
bral infarction, coronary angioplasty/stenting, coronary artery
bypass grafting, or any procedure on peripheral arteries.
Hazardous alcohol consumption was defined as an AUDIT-c >
4 points for men and >3 points of women [24].

Statistical Analysis

Continuous variables were expressed as medians and IQRs, and
categorical variables were expressed as frequencies. Using lo-
gistic regression, we evaluated the association between
liver steatosis and the following covariates: BMI (<25 vs
>25 kg/m?), sex, age (<50 vs >50 years), ethnicity (European
vs other origin), HIV transmission (men who have sex with
men versus other transmission groups), CD4 nadir (<350 vs
>350 cells/uL), diabetes, dyslipidemia, arterial hypertension,
history of cardiovascular disease, hazardous alcohol consump-
tion, current exposure to TAF, InSTI, protease inhibitors (PIs),
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Figure 1. Study flow chart. CAP, controlled attenuation parameter; HBsAg, hepatitis B antigen; HCVab*, hepatitis C antibodies; LSM, liver stiffness measurement; TE,

transient elastography.

and zidovudine (AZT)/didanosine (DDI)/stavudine (D4T). We
further evaluated the association between liver steatosis and
prior exposure to TAF, TDF, InsTI, PI, nonnucleoside reverse-
transcriptase inhibitor, and AZT/DDI/D4T. Factors that were
associated with liver steatosis (P <.05) in univariable analyses
as well as predefined variables (age, sex, exposure to InSTI
and TAF) were included in the multivariable model. In sensi-
tivity analyses, we evaluated risk factors for liver steatosis
among lean and overweight/obese participants separately. To
assess the extent by which the association of ART with steatosis
is mediated by changes in weight, we included weight increase
>10% on ART as an additional covariate [25]. Statistical anal-
yses were performed using STATA 16.0 (StataCorp, College
Station, TX).

Patient Consent Statement

The local ethical committee of the participating center
(Kantonale Ethikkommission Bern) approved this cohort
study, and all patients provided a written consent to participate
in the SHCS.

RESULTS

Study Population
Between November 20, 2019 and August 31, 2021, 645 SHCS
participants were evaluated. We excluded 160 patients due to

HBV or HCV coinfections and 5 women who were pregnant,
62 (9.6%)
(Figure 1). Of 416 individuals with a reliable TE measurement,
113 (27.2%) were female and 212 (51.0%) were overweight or
obese. The median age of the full study population was 51 years
(IQR, 43-59) and median CD4" count was 767 cells/uL (IQR,
546-935). The proportion of individuals of African origin

whereas individuals declined to participate

was 13.2% in the lean and 24.5% in the obese/overweight group
(Table 1). Cardiometabolic risk factors were common in the
overweight/obese group: 46.2% had dyslipidemia, 34.0%
arterial hypertension, and 13.2% diabetes mellitus. The median
time on ART was 13 years in lean and 12 years in overweight/
obese patients, and a similar proportion of participants was ex-
posed to InSTI in both groups (72% and 69%, respectively).
Among lean individuals, 51.0% were on a TAF-containing reg-
imen for a mean duration of 20 months (standard deviation
12.47 months), whereas this proportion was 60.4% for a
mean duration of 21 months (12.93 months) among over-
weight/obese. In both lean and overweight/obese participants,
22% of individuals reported hazardous alcohol consumption.

Prevalence and Factors Associated With Liver Steatosis

Overall, 212 (51.0%) participants had liver steatosis (S1-S3), in-
cluding 143 (34.4%) with severe steatosis (S3). The proportion
of individuals with liver steatosis was 69.8% in overweight/
obese patients and 31.4% in the lean population. In multivariable
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Table 1. Demographic and Clinical Characteristics of Participants at the
Time of Transient Elastography Measurement, Stratified by BMI Category

Overweight/
Lean (BMI Obese
<25 kg/m?) (BMI >25 kg/m?)
Characteristics N=204 N=212
Median age, years (IQR) 51 (42-59) 52 (46-59)
Female sex (%) 52 (25.5) 61 (28.8)
Region of origin (%)

Europe 154 (75.5) 151 (71.2)

Africa 27 (13 2) 52 (24.5)

Asia 17 (8. 5(2.4)

Other 6 (2. ) 4(1.9)

HIV Transmission Group (%)

MSM 112 (54.9) 90 (42.5)

Heterosexual 81 (39.7) 106 (50.0)

PWID 2(1.0) 2(0.9)

Other/unknown 9 (4.4) 14 (6.6)
Arterial hypertension (%) 49 (24.0) 72 (34.0)
Diabetes (%) 9 (4.4) 28 (13.2)
Dyslipidemia (%) 59 (28.9) 98 (46.2)
History of cardiovascular disease (%) 12 (5.9) 16 (7.6)
Median BMI, kg/m2 (IQR) 22.1 (20.8-23.9) 29.6 (26.6-31.5)
Median ALT, U/L (IQR) 28.0 (19.0-30.5) 33.2 (22.0-40.0)
Median triglycerides, mmol/L (IQR) 1.63 (0.9-1.9) 2.30(1.1-2.6)
Hazardous alcohol consumption (%) 1(22.2) 42 (22.0)
Median current CD4* count, cells/uL 740 (535-897) 792 (577-985)

(IQR)

Median CD4 nadir in cells/uL (IQR) 252 (100-347) 245 (128-342)
HIV viral load <50 copies/mL (%) 189 (92.6) 198 (93.4)
Median eGFR in mL/min (IQR) 1(75-104) 89 (71-100)
ART duration, years (IQR) 13.3 (7.0-20.0) 12.0 (6.0-19.0)
Current ART regimen (%)

3TC/ABC/DTG 2 (25.5) 44 (20.8)

FTC/TAF/BIC 7(13.2) 30(14.2)

FTC/TAF/DTG 2(10.8) 38(17.9)

Other 9 (48.5) 97 (45.8)

No treatment 4(2.0) 3(1.4)
Exposed to TAF (%) 104 (51.0) 128 (60.4)
Exposed to InSTI (%) 146 (71.6) 146 (68.9)
Ever exposed to Pl (%) 112 (54.9) 115 (54.3)
Ever exposed to AZT/DDI/DAT (%) 5 (46.6) 88 (41.5)

Abbreviations: ABC, abacavir; ALT, alanine aminotransferase; ART, antiretroviral therapy;
AST, aspartate aminotransferase; AZT/DDI/D4T, zidovudine/didanosine/stavudine; BIC,
bictegravir, BMI, body mass index; CV, cardiovascular; DTG, dolutegravir; eGFR,
estimated glomerular filtration rate; FTC, emtricitabine; HIV, human immunodeficiency
virus; InSTI, integrase-strand transfer inhibitor; IQR, interquartile range; MSM, men who
have sex with men; PI, protease inhibitor; PWID, patients who inject drugs; TAF,
tenofovir alafenamide; 3TC, lamivudine.

analyses, BMI >25 kg/m® (adjusted odds ratio [aOR], 5.76; 95%
confidence interval [CI], 3.57-9.29), age >50 years (aOR, 1.88;
95% CI, 1.14-3.09), and European origin (aOR, 3.16; 95% CI,
1.69-5.89) were associated with liver steatosis (Figure 2,
Supplementary Table 1). We found no association between
InSTI exposure and liver steatosis. However, participants current-
ly on a TAF-containing regimen were more likely to have
liver steatosis than those not on TAF (aOR, 1.70; 95% CI,
1.08-2.69). The latter association did not depend on the time

spent on a TAF-containing regimen: when TAF exposure was di-
vided into 0-12 months and >12 months, the risk of liver steato-
sis was not higher in the group with longest exposure (0-12
months vs no TAF: aOR 2.06, 95% CI = 1.07-3.98; > 12 months
vs no TAF: aOR 1.57, 94% CI = 0.95-2.59). When considering all
patients who had ever been exposed to TAF (n=262), we ob-
tained similar results (aOR, 1.77; 95% CI, 1.10-2.85). Current
or prior exposure to TDF or other drug classes, such as PI and
AZT/DDI/DAT, were not associated with liver steatosis in uni-
variable analyses. In a sensitivity analysis using a CAP cutoff of
280 dB/m to diagnose severe steatosis, the same factors remained
associated with liver steatosis (Supplementary Table 2).

Among 47 participants with a weight increase >10% during
the past 3 years of ART, 33 (70.2%) had liver steatosis, 24
(72.7%) of whom were receiving a TAF-containing ART
regimen. When we included weight increase of 10% into our
multivariable model, both weight gain (aOR, 3.14; 95% CI,
1.43-6.88) and exposure to TAF (aOR, 1.71; 95% CI, 1.06-
2.75) remained independently associated with liver steatosis
(Supplementary Table 3).

Risk Factors of Liver Steatosis in Analyses Stratified by Body Mass Index
Category

Results from multivariable analyses in the overweight/obese
population were similar to the overall model, except for age
>50 years, which was not associated with liver steatosis in
this subpopulation (Figure 3A, Supplementary Table 4). In
the lean population, age >50 years (aOR, 2.36; 95% CI, 1.06-
5.27) was associated with the presence of hepatic steatosis,
whereas we did not find any association with metabolic risk fac-
tors or TAF (Figure 3B, Supplementary Table 5). However, pre-
vious exposure to AZT/DDI/D4T was significantly associated
with liver steatosis in univariable analysis (OR, 2.58; 95% ClI,
1.40-4.74) but not after adjustment for covariables (aOR,
2.02; 95% CI, 0.96-4.22) in lean individuals. In a sensitivity
analysis using a CAP cutoff of 280 dB/m, among the lean
group, age >50 years (aOR, 5.04; 95% CI, 1.48-17.20) and haz-
ardous alcohol consumption (aOR, 3.17; 95% CI, 1.22-8.25)
were associated with severe liver steatosis (Supplementary
Table 6).

Metabolic Dysfunction-Associated Fatty Liver Disease

We diagnosed MAFLD in 179 (43.0%) participants. Among in-
dividuals with hepatic steatosis S1-S3, 84.4% fulfilled the con-
sensus criteria for MAFLD (Figure 4). The proportion of
patients with MAFLD was 69.8% among overweight/obese par-
ticipants and 15.2% among lean participants. Among 64 lean
individuals with liver steatosis, 31 (48.4%) met the criteria for
MAFLD, whereas the rest did not show any metabolic dysregu-
lation. Among patients with lean steatosis who did not have
MAFLD, 90.9% were male.
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Figure 2. Multivariable analysis of factors associated with liver steatosis. BMI, body mass index; Cl, confidence interval; InSTI, integrase-strand transfer inhibitor; OR, odds

ratio; TAF; tenofovir alafenamide.

Transaminase Elevation, Fibrosis, and Cirrhosis

In the full study population, 146 (35.2%) patients had elevated
ALT and 14 (3.4%) had significant liver fibrosis or cirrhosis
(F2-F4). Patients with MAFLD were more likely to have elevat-
ed transaminases compared to those without (48.3% vs 25.3%)
(Figure 5). Among PWH with MAFLD, 6 (3.4%) patients had a
LSM compatible with significant fibrosis (F2-F3) and 5 (2.8%)
with cirrhosis (F4), whereas among participant without
MAFLD, only 3 (1.3%) had significant fibrosis or cirrhosis.
Liver biopsy was performed in 4 patients, and steatohepatitis
was confirmed in 3 of them. The remaining patients with fibro-
sis stage F2-3 will undergo a follow-up TE before further diag-
nostics are initiated.

DISCUSSION

In our single-center assessment of liver steatosis using tran-
sient elastography, one half of PWH on ART without viral
hepatitis coinfection had liver steatosis. In addition to classic
risk factors, including age, BMI, and ethnicity, ART compo-
nents were associated with this outcome. Participants current-
ly exposed to TAF were twice as likely to have steatosis as
those unexposed to this drug; however, this association was
not observed among lean participants, and in both, lean and
overweight/obese patients, no association was found with ex-
posure to InSTI. Overall, MAFLD was diagnosed in 43% of
participants, including in 17% of lean individuals, and it was
associated with a high risk of having elevated transaminases.
Taken together, our results highlight the need for continuous
monitoring of liver steatosis in PWH, including lean PWH,
and for further exploration of additional risk factors, as well

as the mechanism leading to metabolic changes in this
population.

Several large studies described the prevalence of liver steato-
sis in PWH, with estimates ranging from 28% to 48% [3, 18, 26].
In our study, the prevalence of steatosis was 51%, and the ma-
jority of cases diagnosed had a CAP measurement compatible
with S3 steatosis (34.4% overall). Most previous studies showed
that classic risk factors described in non-HIV populations re-
mained the most important determinants for the development
of steatosis in PWH [27]. Likewise, we found strong associa-
tions between liver steatosis and age, BMI, and European ori-
gin. The prevalence of diabetes mellitus in our cohort was
low, which may explain why the association with steatosis
was not statistically significant in multivariable analyses.

The high prevalence of steatosis in our cohort may in part re-
flect the rising steatosis trends in the general population, with
worldwide yearly steatosis increases reaching almost 1% [28].
However, the high proportion of participants treated with
ART components linked to weight increases could contribute
to these findings. Among HIV-negative populations, body
weight changes have been strongly associated with steatosis
[29]. In our analyses adjusted for age, ethnicity, and metabolic
conditions, both weight increase and the use of TAF were asso-
ciated with liver steatosis. This observation suggests an inde-
pendent effect of TAF on the development of liver steatosis,
which could be driven by metabolic changes other than weight,
such as changes in pathways of lipid or glucose metabolism.
Furthermore, induced changes in the levels of endogenous
and gut microbiota-produced metabolites may play a role.
The lack of an association between InSTI and steatosis may
be explained by the large proportion (45.9%) of them being
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Figure 3.

Multivariable analysis of factors associated with liver steatosis among overweight/obese (A) and lean participants (B). AZT/DDI/D4T, zidovudine/didanosine/

stavudine; Cl, confidence interval; InSTl, integrase-strand transfer inhibitor; TAF; tenofovir alafenamide.

on dolutegravir (DTG), whereas only 3.1% were treated with
raltegravir (RGV), 2.1% were treated with elvitegravir (EVG),
and 13.9% were treated with bictegravir. In a study from
Denmark, the risk of moderate-to-severe hepatic steatosis
was high with EVG and RGV, but not with DTG [30]. The
low number of patients on the latter drugs precluded the eval-
uation of the potential associations between them and liver
steatosis in our study. In another study, Bischoff et al [9] de-
scribed a faster development or progression of steatosis in indi-
viduals on InSTI in Germany, but they did not report on
specific drugs. To improve our understanding of the link be-
tween new ART combinations and liver steatosis, prospective
cohorts with specific subgroup analyses are needed.

A subset of patients developed liver steatosis with a BMI
<25 kg/m®. Lean patients may have a distinct metabolism,
and changes in the gut microbiota or genetics might further in-
fluence the development of liver steatosis in this population.
Furthermore, lifestyle, diet, and underreported alcohol use
may also contribute to this clinical phenotype. A recent multi-
country study of lean PWH reported a prevalence of liver stea-
tosis of 24%, associated with older age and high levels of
triglycerides and transaminases [12]. We found a slightly high-
er prevalence of liver steatosis (31.4%) in lean participants and
strong associations with older age and hazardous alcohol con-
sumption. However, we did not observe any association with
metabolic risk factors in the lean subgroup. Given the limited
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Figure 4.

Flowchart for the diagnosis of metabolic-associated fatty liver disease (MAFLD). Twenty-four patients with type 2 diabetes mellitus and body mass index >

25 kg/m? simultaneously fulfil the criteria for MAFLD through the independent pathway of being overweight/obese.

sample size, our ability to draw any conclusions for this sub-
group of participants is limited, and our findings need to be
confirmed in dedicated studies.

In our cohort, 84% of individuals with hepatic steatosis also
met the consensus criteria for the diagnosis of MAFLD.
However, this was only the case for 31 (48.4%) lean individuals
with steatosis. Compared to studies from the general popula-
tion, we observed higher numbers of lean patients with steatosis
who did not fulfil the MAFLD criteria [31, 32]. It is possible that
subtle metabolic changes in patients with lean steatosis without
MAFLD may not have an impact on clinical parameters besides

liver steatosis, and this may constitute early warning signs. We
found a low prevalence of a LSM compatible with significant
liver fibrosis and cirrhosis among participants with MAFLD
(6.1%), despite the high proportion of patients with elevated
transaminases (48.3%). The prevalence of fibrosis in previous
studies of PWH with steatosis was higher, varying between
8% and 15% [3, 18]. Considering the potential faster progres-
sion of liver disease among PWH and the potential link be-
tween steatosis and cardiovascular events, future studies will
have to include liver biopsies to improve our understanding
of the dynamics of fibrosis progression in this population [33].
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Figure 5. Distribution of significant fibrosis or cirrhosis and elevated alanine aminotransferase (ALT) by metabolic-associated fatty liver disease (MAFLD) category.
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We investigated the prevalence and factors associated with
liver steatosis in a well characterized cohort of PWH under
ART, and we were able to include 87% of eligible patients.
The nearly complete data on clinical parameters, laboratory
values, and cardiometabolic risk factors allowed us to perform
one of the first assessments of the determinants of MAFLD
among PWH. However, given the cross-sectional nature of
this study, the temporal relationship between liver steatosis
and associated factors remains unknown. Subgroup analyses
stratified by BMI were based on small numbers, which limited
our ability to draw any strong conclusions. For the assessment
of prediabetes and diagnoses of MAFLD, we lacked data on pa-
rameters of insulin sensitivity other than fasting glucose levels
and HbA1lc in most participants. Finally, we did not have data
from liver biopsies and could therefore not investigate the prev-
alence of NASH.

CONCLUSIONS

In conclusion, we showed a high prevalence of liver steatosis
among PWH on ART in Switzerland. In addition to well estab-
lished risk factors, the use of TAF was associated with the pres-
ence of hepatic steatosis. To what extent this association is
mediated by weight increase or constitutes an independent ef-
fect of the drug remains incompletely understood. Our study
highlights the need for hepatic phenotyping of patients treated
with contemporary ART to provide insights into underlying
mechanisms of their metabolic side effects.
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