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INTRODUCTION

Acquired Immunodeficiency Syndrome (AIDS) is 
caused by a retrovirus of the lentivirus family. This 
virus is transmitted mainly by sexual contact, paren-
terally, or through vertical transmission in infected 

pregnant women. According to the Joint United 
Nations Program on Human immunodeficiency virus 
(HIV)/AIDS (2016), there were 36.7 million individuals 
living with HIV worldwide. Access to antiretroviral 

SUMMARY

OBJECTIVE: To evaluate the prevalence of nonalcoholic fatty liver disease (NAFLD) in patients with HIV/AIDS.

METHODS: The systematic review included articles indexed in MEDLINE (by PubMed), Web of Science, IBECS, and LILACS. Studies 
eligible included the year of publication, diagnose criteria of NAFLD and HIV, and were published in English, Portuguese, or Spanish from 
2006 to 2018. The exclusion criteria were studies with HIV-infection patients and other liver diseases. Two reviewers were involved in the 
study and applied the same methodology, according to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses).

RESULTS: One hundred and sixteen papers were selected, including full articles, editorial letters, and reviews. Twenty-seven articles were 
excluded because they did meet the inclusion criteria. A total of 89 articles were read, and 13 were considered eligible for this review. 
Four case series used imaging methods to identify NAFLD, and nine included histology. The prevalence of NAFLD in HIV-patients 
ranged from 30%-100% and, in nonalcoholic steatohepatitis (NASH), from 20% to 89%. A positive association between dyslipidemia, 
insulin resistance, and body mass index was observed. There was no agreement between the studies that evaluated the relationship 
between antiretroviral drugs and NAFLD.

CONCLUSION: This systematic review showed a high prevalence of NAFLD in HIV-patients, which was associated with metabolic risk 
factors. The possible association between antiretroviral therapy and NAFLD needs further studies.
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editorial letters, studies with HBV/HCV co-infected 
patients, and experimental studies were excluded. 
Two reviewers participated in the study using the 
same methodology according to the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyseses 
(PRISMA)7.

RESULTS

One hundred and sixteen papers were selected, 
including full articles, editorial letters, and reviews. 
After applying the filters for time, languages, and 
delimitation of studies in humans, 27 documents 
were excluded because they did not fit into the inclu-
sion criteria, or they were duplicated. A total of 89 
articles were read, and 77 documents were excluded: 
30 review articles, 22 with content irrelevant to the 
objective of this study, 10 editorial letters, and 11 arti-
cles involving HIV/HCV/HBV coinfection studies, three 
updates, and one experimental study. Two articles 
were added after a search based on the bibliographic 
references. Thirteen articles were included in this 
review (Figure 1).

Table 1 shows the prevalence of NAFLD and NASH 
in 11 and 12 studies, respectively. Just over half of the 
studies were conducted in the USA and Canada2,8-13. 
The three largest series used imaging tests, such 
as computed tomography (CT) or ultrasonography 
(USG) or Magnetic resonance to identify hepatic ste-
atosis11,14-16. The smaller series used hepatic biopsy, 
which is considered a gold standard for the diagnosis 
and staging of NAFLD/NASH2,8-10,12,13,17,18.

therapy (ART) led to an increase in life expectancy, 
and it was estimated that 5.8 million people over the 
age of 50 years were living with HIV in 20151.

Liver diseases are a frequent cause of death unre-
lated to AIDS in these individuals. Abnormal liver 
enzymes are common in HIV-infected patients, even 
in the absence of other causes of liver disease, such 
as viral hepatitis or alcohol abuse. Co-infection with 
the hepatitis C virus (HCV) is very common, justifying 
the expressive relationship between HIV and liver dis-
ease deaths. However, NAFLD or NASH also has been 
reported in patients with HIV. These patients have 
presented an elevated prevalence of NAFLD/NASH and 
clinical manifestations of this liver disease2.

The prevalence of NAFLD around the world is 
estimated in 25-30% of the population3. NAFLD has 
a broad spectrum, including hepatic steatosis and 
NASH, with the potential for progression to fibrosis, 
cirrhosis, and hepatocellular carcinoma2,3. Obesity 
is the main risk factor, and, therefore, NAFLD has 
become frequent in all populations4,5.

In patients with HIV, as in the general population, 
NAFLD is associated with increased waist circumfer-
ence (WC), low HDL levels, high triglyceride levels, 
and insulin resistance. Moreover, the potential impact 
of metabolic factors combination with antiretroviral 
therapy or direct HIV effects on the emergence of 
NAFLD needs to be evaluated6.

This systematic literature review evaluated the 
prevalence of NAFLD in patients with HIV/AIDS

METHODOLOGY

The review included articles indexed in the MED-
LINE (through access to the PubMed), SciELO, IBECS, 
and LILACS databases. A search was also done based 
on the references of the articles found. Articles 
published in English, Portuguese, or Spanish were 
included from 2006 to 2018.

The descriptors were initially checked on the 
Virtual Health Library website (http://decs.bvs.br/) 
and the National Center for Biotechnology Informa-
tion (https://www.ncbi.nlm.nih.gov/mesh) in order 
to use the most appropriate terminology to exclude 
other diseases that occur with hepatic steatosis. The 
descriptors “Nonalcoholic Fatty Liver Disease” and 
“HIV” were crossed using the Boolean operator “AND” 
through the Medical Subject Heading (MeSH) inter-
face. Eligible studies included cross-sectional studies 
in humans. Review articles, updates, case reports, 

FIGURE 1. ALGORITHM OF ARTICLES SELECTION.

https://www.ncbi.nlm.nih.gov/mesh


PIRES, L. B. ET AL

83 REV ASSOC MED BRAS 2020; 66(1):81-86

The prevalence of NAFLD in the HIV-positive pop-
ulation ranged from 30% to 100% and NASH from 20% 
to 89%.

The study by Price et al.19 was not considered to 
assess prevalence due to the selection of 719 patients 
without distinction from patients coinfected with HBV 
or HCV. However, after adjusting for the NAFLD con-
founding variables, this study was included in Table 
2, which specifically assessed the associated factors.

The selection of patients in the many studies did 
not occur in the same way, and this aspect directly 
interfered with the prevalence findings. Figure 2 
shows the studies according to the sample selec-
tion method.

The evaluation of the main variables studied in 11 
of 13 studies can be identified in Table 2. A positive 
association was found for insulin resistance (IR) or 
diabetes mellitus (DM) in six of seven studies6,8,15-17,19, 

TABLE 2. CLINICAL CONDITIONS AND LABORATORY ABNORMALITIES ASSOCIATED WITH NONALCOHOLIC FATTY 
LIVER DISEASE IN MONO-INFECTED HIV PATIENTS.
Reference Country Diagnostic Method N Clinical Conditions and Laboratory changes
Morse et al., 2015 8 USA Biopsy 62 IR/DM (+); Hepatic steatosis (+); Aminotransferases elevation (+);  

Polymorphyms PNPLA3.
Vodkin et al., 2015 2 USA Biopsy 86 Dyslipidemia (+); aminotransferases elevation (+); Canalicular 

enzymes (+); ART (-); HIV (+) 
Nishijima et al., 2014 15 Japan Ultrasonography 485 IR/DM (-); BMI/WC (+); Dyslipidemia (+), hypertriglyceridemia 

and elevated LDL levels; aminotransferases elevation (+), elevated 
ALT; ART (-);Elevated CD4+ (+)

Price et al., 2014 19 USA Computer Tomography 719 IR/DM (+); BMI/WC (+); Elevation of aminotransferases (+), 
elevated ALT; ART (+), greater cumulative exposure to Dideoxynu-
cleoside analogues (Stavudina, Didanosine, Zalcitabine); HIV (-); 
CD4+ (-)

Rivero-Juarez et al., 
2013 17

Spain Biopsy 10 IR/DM (+); BMI/WC (+); Dyslipidemia (+), hypertriglyceridemia; 
Hepatic steatosis (+); ART (-); CD4+ plus hypertriglyceridemia (+)

Sterling et al., 2013 9 USA Biopsy 14 IR/DM (+); Canalicular enzymes (+) plus hypertriglyceridemia
Crum-Cianflone et al., 
2009 11

USA Ultrasonography 216 BMI/WC plus Hypertriglyceridemia (+); Dyslipidemia (+), hypertri-
glyceridemia and decreased HDL levels; ART (-); HIV (-); CD4+ (-)

Ingiliz et al., 2009 18 France Biopsy 30 IR/DM (+); BMI/WC (-); Dyslipidemia (-); ART (-); HIV (-)
Akhtar et al., 2008 12 USA Biopsy 23 BMI/WC (+); ART (+), all patients who presented DHGNA were 

exposed to NRTIs; HIV (+)
Guaraldi  et al., 2008 16 Italy Computer Tomography 225 IR/DM (+); BMI/WC and Visceral Adipose Tissue (+); Dyslipidemia 

(+); aminotransferases elevation (+); ART (+), exposure to NRTIs
Mohammed et al., 2007 13 Canada Biopsy 26 BMI/WC (-); Dyslipidemia (+), hypertriglyceridemia; 

(+): Associated factor present, (-): Associated factor absent; IR: insulin resistance; DM: diabetes mellitus; BMI: body mass index; WC: waist circumference; ART: antiretroviral ther-
apy; NRTIs: Nucleoside Reverse Transcriptase Inhibitors; HIV: human immunodeficiency virus.

TABLE 1. PREVALENCE OF NONALCOHOLIC FATTY LIVER DISEASE AND NONALCOHOLIC 
STEATOHEPATITIS IN PATIENTS INFECTED WITH HIV ALONE
Reference Country Diagnostic  Method N Prevalence

NAFLD NASH
Perez et al., 2018 14 Spain Magnetic resonance 72 33,3% -
Morse et al., 2015 8 USA Biopsy 62 73% 54%
Vodkin et al., 2015 2 USA Biopsy 86 38% 24%
Nishijima et al., 2014 15 Japan Ultrasonography 485 31% -
Rivero-Juarez et al., 2013 17 Spain Biopsy 10 100% 20%
Sterling et al., 2013 9 USA Biopsy 14 64% 28%
Arendt et al., 2011 10 Canada Biopsy 20 30% 70%
Crum-Cianflone et al., 2009 11 USA Ultrasonography 216 31% 20%*
Ingiliz et al., 2009 18 France Biopsy 30 60% 89%
Akhtar et al., 2008 12 USA Biopsy 23 56% 39%
Guaraldi et al., 2008 16 Italy Computer Tomography 225 36% -
Mohammed et al., 2007 13 Canada Biopsy 26 100% 55%

* The study by Crum-Cianflone used biopsies from 55 patients. NAFLD: nonalcoholic fatty liver disease; NASH: nonalcoholic steatohepatitis; HIV: human immu-
nodeficiency virus
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body mass index (BMI) or waist circumference (WC) 
in six of eight studies11,12,15-17,19, dyslipidemia in six of 
seven studies; hypertriglyceridemia was present in all 
studies2,11,13,15-17, and aminotransferases were elevated 
in five out of five studies2,8,15,16,19.

Five of eight studies found a negative association 
between HART therapy and NAFLD/NASH2,11,15-18. A 
positive association was limited to only three studies, 
in which reverse transcriptase nucleotide inhibitors 
(NRTIs) were the most commonly reported cause of 
NAFLD12,16,19. The viral load also was not associated 
with NAFLD/NASH in three of five studies10,18,19, and 
one study associated the prolonged duration of HIV 
infection with NAFLD/NASH2. All were cross-sec-
tional studies.

The liver biopsy is still the most effective method 
for staging NAFLD, diagnosing its various stages of 
steatosis, and differentiating NASH. However, it is 
considered an invasive method, is not free of compli-
cations, and has high costs.

The review has shown that MRI is more sensitive 
compared to USG to identify smaller amounts of fat20. 
The largest series in this review used imaging meth-
ods to diagnose steatosis11,15,16. Crum-Cianflone et al.11 
added liver biopsy to 55 patients who had abnormali-
ties in USG and/or elevated liver enzymes. The results 
indicated a prevalence of NASH in these patients.

The prevalence of NAFLD was also documented in 
studies performed in the USA, Japan, and Italy, before 
the results reported for these 13 studies included in 
this review. In 2000, a study of 126 patients in the USA 
to evaluate possible living donors found 20% of steato-
sis greater than 30%21. A study conducted in Italy with 
3,345 patients diagnosed 20% of NAFLD by USG in 
individuals without suspected liver disease22. In Japan, 
a cohort of 35,519 individuals showed an increase in 
NAFLD prevalence from 12.6% to 30.3% in 12 years23. 
These data then indicate a higher prevalence of NAFLD 
in HIV-infected individuals.

Some authors6,18 suggested that insulin resistance 
(IR) was associated with antiretroviral therapy (ART), 
and others 9,16,19 hypothesize that IR may be a product 
of common lipodystrophy in HIV-infected patients in 
use of ART or that IR could also be associated with 
hypertriglyceridemia secondary to ART17.

In some studies, on HIV-infected patients, NAFLD 
was associated with metabolic factors such as obesity 
and dyslipidemia, especially hypertriglyceridemia13, 
and it also has been suggested that abdominal obesity 
is an important predictor of NAFLD. Central obesity 
has been related to elevated levels of adiponectin and 
leptin, and these cytokines have been involved with 
IR and hepatic steatosis.

Although most of the studies in this review have 
suggested that metabolic factors are relevant for the 
development of NAFLD/NASH in HIV-infected patient, 
the relationship of NAFLD in these patients with ART, 
mainly D analogs (didanosine/ddI, stavudine/d4T, and 
zalcitabine/ddC) have been discussed. All these drugs 
can promote hepatocyte mitochondrial toxicity, lactic 
acidosis, and hepatic steatosis. However, the results 
have been controversial15,17,19.

This systematic review has some limitation: 
the causal relationships and natural history of HIV 
infection and NAFLD cannot be confirmed in these 

FIGURE 2. PREVALENCE OF NONALCOHOLIC FATTY 
LIVER DISEASE ACCORDING TO THE SAMPLE 
SELECTION CRITERIA.

Patients with elevated aminotransferases;   Patients with NAFLD;   Randomly selected 
patients

DISCUSSION
The present systematic review observed an ele-

vated prevalence of NAFLD in HIV infected patients, 
which ranged from 30% to 100% of the cases. However, 
the selection of patients did not use similar methodol-
ogies. In several studies, the patients were diagnosed 
by imaging methods10,15,16 and in others by liver biopsy. 
In randomized trials, less variation in the prevalence 
of NAFLD (31% to 38%) was observed.

Another factor that should be considered is the 
patients’ selection for these studies. The samples from 
patients with HIV selected from the previous elevation 
of aminotransferases or after ruling out other causes 
of liver diseases could also influence the higher prev-
alence of NAFLD.
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patients because most studies were cross-sectional; 
the differences in sample selection and the method 
used for the diagnosis of NAFLD; and the difficulty 
in estimating the overall prevalence of NAFLD in 
patients with HIV.

CONCLUSION

In conclusion, this review showed that there is a 
high prevalence of NAFLD in HIV patients; the HIV-in-
fection treatment has increased the quality of life in 
these patients, although it also increased the preva-
lence of obesity and, consequently, NAFLD in this pop-
ulation. Metabolic factors are the most frequent risk 
factors of NAFLD in HIV patients, although a possible 

association between antiretroviral therapy and NAFLD 
has been suggested.
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RESUMO
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