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Abstract

Non-alcoholic fatty liver disease (NAFLD) is highly prevalent in patients with HIV infection and appears to
be more severe than in HIV-uninfected patients. Both metabolic (e.g., obesity and insulin resistance) and
HiV-related factors (e.qg., antiretroviral treatment and inflammation) play a role in the pathogenesis of NAFLD
in this population. Accordingly, all patients with HIV infection should be evaluated for the presence of NAFLD.
Ultrasound is the first-line diagnostic procedure, but non-alcoholic steatohepatitis has to be diagnosed with
liver biopsy. However, non-invasive methods, including serological markers and transient elastography, might
also be useful in this population. Lifestyle changes represent the cornerstone of treatment. Bariatric surgery,
pioglitazone, and vitamin E can be considered in patients with significant fibrosis or at high risk for progres-
sion of NAFLD, including those with type 2 diabetes mellitus, metabolic syndrome, elevated transaminases,
or pronounced necroinflammation. However, there are no studies that evaluated the safety of efficacy of diet,
exercise, or pharmacotherapy in this population. Therefore, research is needed to identify safe and effective
pharmacological treatments for NAFLD in patients with HIV infection. (AIDS Rev. 2018;20:171-173)
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tion was 35 and 22%, respectively®. Moreover, patients
with HIV infection and NAFLD appear to have more
pronounced inflammation and fibrosis and a higher
prevalence of NASH than age- and gender-matched

|ntroduction

Non-alcoholic fatty liver disease (NAFLD) is a lead-

ing cause of elevated transaminase levels in patients
with HIV infection'?. In a recent meta-analysis, the
prevalence of isolated hepatic steatosis and non-alco-
holic steatohepatitis (NASH) in patients with HIV infec-

Correspondence to:

Konstantinos Tziomalos

First Propedeutic Department of Internal Medicine

AHEPA Hospital, 1 Stilponos Kyriakidi Street, Thessaloniki,
54636, Greece

E-mail: ktziomalos @ yahoo.com

HIV-uninfected patients with NAFLD*. The aim of the
present review is to summarize the current evidence
on the pathogenesis, diagnosis, and management of
NAFLD in patients with HIV infection.
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Figure 1. Pathogenesis of non-alcoholic fatty liver disease in patients with HIV infection.

Pathogenesis of NAFLD in patients with
HIV infection (Fig. 1)

Risk factors for NAFLD appear to be similar in patients
with and without HIV infection. Indeed, in a recent meta-
analysis, abdominal obesity and type 2 diabetes were
independent predictors of both NAFLD and NASH in
patients with HIV infection®. Other components of the
metabolic syndrome, including insulin resistance (IR),
hypertension, and elevated triglycerides, are also as-
sociated with the presence of NASH in this popula-
tion357. Similar associations have been reported in HIV-
uninfected patients®°. IR downregulates adipose tissue
lipolysis, leading to increased free fatty acid influx to the
liver, which in combination with de novo hepatic lipolysis
results in hepatic steatosis™®'. In turn, hepatic steatosis
promotes lipotoxicity, mitochondrial dysfunction, oxida-
tive stress, endoplasmic reticulum stress, and intrahe-
patic inflammation'®!". All these pathways activate he-
patic stellate cells, resulting in hepatic fibrosis'®1",

However, patients with HIV infection and NAFLD are
less obese, more physically active and have similar IR
with HIV-uninfected patients with NAFLD, suggesting
that factors others than obesity and IR play a role in the
pathogenesis of NAFLD in this population'?. Indeed, not
only increased subcutaneous abdominal fat but also
very reduced subcutaneous abdominal fat is associated
with hepatic steatosis in patients with HIV infection's,
Moreover, a high CD4 cell count was associated with
the presence of NAFLD in this population®. In contrast,
HIV viral load, duration of HIV infection, duration of an-
tiretroviral therapy, and CD4 cell count nadir were not
associated with either NAFLD or NASH3'. Increased
leptin and decreased adiponectin levels, markers of

adipose tissue dysfunction, also appear to be impli-
cated in the pathogenesis of hepatic fibrosis in HIV in-
fection®'516. Subclinical inflammation also plays a role
in the development of both hepatic steatosis and fibrosis
independently of obesity, as shown by the high levels
of adhesion molecules and the enhanced macrophage/
monocytes activation in patients with HIV infection and
NAFLD®1, Polymorphisms in the genes encoding pa-
tatin-like phospholipase domain-containing protein 3,
lipid phosphate phosphatase-related protein type 4, and
sorting and assembly machinery component 50 -homo-
log were reported to increase the risk for steatosis and
fibrosis'®'® even though others did not confirm these
associations'. It has also been reported that males and
more elderly patients with HIV infection are also at high-
er risk for developing hepatic steatosis”.

Diagnosis of NAFLD in patients with HIV
infection

Regarding the diagnosis of NAFLD in patients with HIV
infection, ultrasound is the first-line procedure, but NASH
has to be diagnosed with liver biopsy?'. However, non-
invasive methods might also be useful in this population.
For detecting steatosis, the liver fat score appears to
have higher sensitivity than the liver accumulation prod-
uct (100 and 89%, respectively), whereas the specificity
of the two methods is similar (approximately 83%)%. In
a recent study, elevated serum microRNA200 levels not
only predicted the presence of hepatic steatosis but
were also associated with increased risk for progression
of steatosis during a 1-year follow-up®. On the other
hand, transient elastography appears to have very good
sensitivity and specificity for identifying fibrosis?.



Management of NAFLD in patients with
HIV infection

The management of NAFLD in patients with HIV infec-
tion is primarily based on lifestyle changes and weight
loss?!. Bariatric surgery, pioglitazone, and vitamin E can
be considered in patients with significant fibrosis or at high
risk for progression of NAFLD, including those with T2DM,
MetS, elevated transaminases, or pronounced necroin-
flammation®!. However, there are no studies that evalu-
ated the safety of efficacy of diet, exercise, or pharmaco-
therapy in this population. Regarding the hepatic effects
of antiretroviral treatment (ART), data are conflicting.
Treatment with protease inhibitors appears to increase the
risk for hepatic fibrosis®. Longer exposure to nucleoside
reverse transcriptase inhibitors was also related to the
presence of NAFLD in an early report® but not in a more
recent study?®. In contrast, others reported no association
between ART and the presence of NAFLD'. Duration of
antiretroviral therapy was also not associated with either
NAFLD or NASH?. Interestingly, the prevalence of hepatic
steatosis and fibrosis is high in patients with HIV infection
even before the initiation of ART?. Moreover, a decrease
in transaminases has been reported after initiation of ART,
which correlates with the increase in CD4 count®. On the
other hand, switching from efavirenz to raltegravir was
recently shown to reduce steatosis compared with con-
tinuing treatment with efavirenz?’. Current guidelines state
that didanosine and stavudine are contraindicated in pa-
tients with or at risk for NAFLD?!. Moreover, it is recom-
mended to consider the use of lipid neutral regimens in
these patients, for example, integrase inhibitors?!.

Conclusions

NAFLD is highly prevalent in patients with HIV infec-
tion and appears to be more severe than in HIV-unin-
fected patients. Both metabolic and HIV-related factors
play a role in the pathogenesis of NAFLD in this popu-
lation. Accordingly, all patients with HIV infection
should be evaluated for the presence of NAFLD. Fur-
ther, research is needed to identify safe and effective
treatments for NAFLD in this population.
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