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Abstract

Background and purpose of the study Hepatic steatosis (HS) is a common and important histologic finding
in patients with chronic hepatitis C virus (HCV) infection. However, little is known about this finding in HCV patients
co-infected with human immunodeficiency virus (HIV).

Purpose of the study To evaluate the prevalence and predictors of HS among HIV patients with and without HCV.

Methods A cross-sectional including 47 HIV mono-infected and 50 HIV/HCV patients. Detailed demographic, labo-
ratory and clinical data were collected. A transient elastography (TE) examination with the controlled attenuation
parameter (CAP) was performed for all patients. Steatosis was scored on a scale from 0 to 3 according to the percent-
age of steatosis involving hepatocytes.

Results HS was detected in 18 /50 (36%) HIV/HCV co-infected patients and 22 /47 (46.8%) HIV mono-infected
patients. In addition, HCV mono-infected patients were more likely to have grade 2 steatosis as compared with HIV/
HCV co-infected individuals (25.5% vs. 12%). LSM was significantly higher among HIV/HCV co-infected patients
(p=0.003). When dividing HIV/HCV co-infected and HIV mono-infected group according to CAP values. BMI, abdomi-
nal wall thickness, and bright liver were significantly associated with SHS (CAP > 238 dB/m) in both groups. Diabetes
was only significantly associated with SHS in HIV/HCV co-infected group BMI was the only independent predictor

of SHS among the whole group and subgroup analysis.

Conclusion The prevalence of HS was lower in HIV/HCV co-infected patients compared to HIV mono-infected
patients; we cannot say that HCV has a protective role against HS in co-infected patients. More fibrosis progression
was common in the HIV/HCV co-infected patients.
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Introduction

Human immune deficiency virus (HIV) and hepatitis C
Virus (HCV) infections are among the most significant
burden of morbidity and mortality globally. HIV-infected
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The interaction between HIV and HCV infections
affects the transmission and natural history of HCV
infection. The transmission efficiency of HCV increases
in the presence of HIV infection [3]. PLHIV without
treatment are less likely to spontaneously clear HCV
infection, have higher HCV viral loads [4], and experi-
ence more rapid HCV disease progression than those
without HIV infection, with higher rates of cirrhosis,
hepatic decompensation and hepatocellular carcinoma
(HCCQ) [5].

Nonalcoholic fatty liver disease (NAFLD) is a leading
cause of chronic liver disease that lead to liver fibrosis and
cirrhosis. Another emerging challenge is hepatocellular
cancer which increasingly arises in pre-cirrhotic stages.
There is increasing concern that patients with chronic
HIV infection may be at increased risk of NAFLD, which
can evolve into nonalcoholic steatohepatitis (NASH) and
cirrhosis. Multiple factors have been hypothesized to be
necessary for the development and progression of this
condition including metabolic derangements, chronic
inflammation, hepatitis co-infection, and treatment
with certain nucleoside reverse transcriptase inhibitors
(NRTIs). HIV-associated conditions such as hyperlac-
tatemia and lipodystrophy frequently overlap with fatty
liver disease [6].

Hepatic steatosis (HS) has also been reported in HIV/
HCV co-infection. However, little is known about steato-
sis formation or the risk factors in such patients [7].

Herein, we aimed to evaluate the prevalence and pre-
dictors of HS among HIV patients with and without
HCV.

Patients and methods

Selection of patients

This cross-sectional study recruited HIV infected
patients with and without chronic HCV infection from
Imbaba Fever Hospital who underwent transient elas-
tography (TE) examination at Kasr Al-Aini Viral Hepa-
titis Center (KAVHC)—Faculty of Medicine—Cairo
University. Eligible HIV patients with and without HCV
co-infection were enrolled according to the following
criteria (1): adult patients (age > 18years); 2) diagnosis of
HIV infection was established by the national reference
laboratories; 3) chronic HCV infection was established
by the presence of seropositivity for HCV antibodies
and detectable HCV RNA levels (Cobas Amplicor, HCV
Roche, Branchburg, NJ, USA, v 2.0, with a lower limit
of quantification (LLOQ) of 15 IU/mL) for at least six
months in HIV/HCV co-infection group; 4) the accept-
ance to undergo TE examination. Exclusion criteria were:
1) co-infection with hepatitis B virus; 2) evidence of other
liver disease (autoimmune hepatitis, primary biliary chol-
angitis, and metabolic liver diseases); 3) manifestations
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of hepatic decompensation (e.g. ascites); 4) a history of
HCC; 5) failure of TE examination or unreliable LSM. 5)
Patients with chronic HCV infection who were on treat-
ment with direct acting antiviral agents (DAAs) or just
finished their treatment course. Patients were catego-
rized into 2 groups: Group (A): HIV/HCV co-infected
patients who were on antiretroviral therapy (ART) for
HIV and did not start treatment for HCV (n=50). Group
(B); HIV mono-infected patients on ART (n=47).

Data acquisition

Data on demographics variables (age, gender, weight,
and height to calculate body mass index [BMI] (kg/m?),
history of diabetes or hypertension, laboratory investiga-
tions (complete blood picture, liver and renal functions,
HbAlc for diabetic patients, and HBsAg), HIV-related
variables (HIV treatment status, type of ART used, HIV
viral load, and CD4" cell counts), and HCV-related
parameters (presence of chronic liver disease, HCV
treatment status, and HCV viral load by a PCR-based
method) were collected. Abdominal ultrasonography was
performed using real time scanning Ultrasound System
device with convex transducer, 1.5 — 6.0 MHz. The fol-
lowing was examined: liver size and texture, splenic size
and texture, the presence of ascites or abdominal lymph
nodes, and abdominal wall thickness.

HIV patients with and without HCV co-infection
receiving ART were required to have HIV RNA of<50
copies/mL and a CD4* cell count>100 cells/mm3. ART
regimens can contain combinations of the following
drugs: darunavir-ritonavir, atazanavir—ritonavir, lopina-
vir—ritonavir, efavirenz, nevirapine, raltegravir, tenofovir,
emtricitabine, abacavir, lamivudine, and zidovudine.

Transient elastography examination

TE using a FibroScan® device (Echosens, Paris) and the
built in controlled attenuation parameter (CAP) soft-
ware were performed to measure liver stiffness (LS) and
HS. It was performed with a standard M probe and XL
probe (for obese patients). Based on the manufacturer’s
instructions, measurements were performed through
the intercostal spaces in the right lobe. At least 10 valid
measurements were obtained and the median would be
the result. A success rate (SR) of>60% and the ratio of
the interquartile range (IQR) of LS to the median (IQR/
MLSM) <30% were considered reliable and were used
for the final analysis [8]. The CAP was measured only
on validated measurements according to the same cri-
teria used for liver stiffness measurement (LSM), which
measured the same liver area measured by LSM. The final
CAP value was the median of 10 individual CAP values
regardless of the SR. The LS was expressed in Kilopascal
(kPa) and HS was expressed in units of decibels per meter
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(dB/m). HS grades were assigned as follows: SO (no stea-
tosis, CAP 0-237 dB/m), S1 (mild steatosis, CAP 238—
260 dB/m), S2 (moderate steatosis, CAP 261-289 dB/m)
and S3 (severe steatosis, CAP>290 dB/m) [9]. Further-
more, a cutoff of 238 dB/m identifies the presence of sig-
nificant hepatic steatosis (SHS), which is hepatic steatosis
affecting at least 10% hepatocytes, and was selected by
Sasso et al. [9].

Statistical analysis

Descriptive statistics were done; categorical variables
were presented as number (percentage) and numeri-
cal variables as mean (SD). Shapiro—Wilk test was used
to assess the normality of data distribution. Comparison
between the 2 groups was done using the Student’s t-test
for normally distributed data or the Mann—Whitney test

Table 1 Demographic features of the studied patients
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for non-normal data. The Chi-square test or Fischer’s
exact test were used to compare categorical variables.
Logistic regression analysis was done for predictors of
SHS (CAP >238 dB/m). P values<0.05 was deemed sig-
nificant. STATA 15 was used for the analysis.

Results

A total of 97 HIV-infected individuals were consecu-
tively recruited in the study, whereas HCV co-infection
was present in 51.5% (50/97). The demographic features
of the enrolled patients were shown in Table 1. The HIV
co-infected patients were younger than those with HIV/
HCV co-infection. The median age was 33 years and
35 years for HIV mono-infected patients and HIV/HCV
co-infected patients respectively. Male gender was pre-
dominant across the two studied groups. There was a

Parameters HIV/HCV co-infection HIV mono-infection P-value
(n=50) (n=47)
Age (years), median (IQR) 35(29-39) 33(29-39) 0.7
Gender, n (%)
Males 48(96%) 24(51.1%) <0.0001
Females 2(4%) 23(48.9%)
BMI (kg/m?), 21.75(20-27.4) 26.9(21.4-30) 0.01
BMI categories
Underweight (below 185 kg/m?) 1(2%) 0(0%) 0.047
Normal (18.5-24.9 kg/mz) 32(64%) 18(38.29%)
Overweight (25-29.9 kg/m?) 10(20%) 17(36.17%)
Obese (30-34.9 kg/mz) 7(14%) 12(25.53%)
Co-morbidities, n (%)
Diabetes 12(24%) 16(34.04%) 03
Hypertension 9(18%) 8(17.02%) 0.9
Mode of transmission, n (%)
- IV drug abuse 33 (66%) 8 (17%) <0.0001
- Sexually transmitted 8 (16%) 32 (68.1%)
- Blood transfusion 9 (18%) 7 (14.9%)
HIV infection parameters
- HIV diagnosis (years) (median [IQR]) 2 (0.56-5) 3(1-6) 022
-CD4* count (cells/pl) 403 (250-485) 420 (320-500) 0.56
- Treatment regimens, n (%)
1. Tenofovir and emtricitabine with NNRTI (efavirenz) 47 (94%) 43 (91.48%)
(backbone)
2. Lamuvidine with 2 (4%) 3 (6.38%) 0.8
- Zidovudine with NNRTI regimen (efavirenz)
- PI/b (lopinavir-ritonavir) 1 (2%) 1(2.12%)
- Treatment duration (years) 2 (0.58-4) 2 (1-5) 0.7

(median [IQR])

Unless otherwise stated numerical data are expressed as median (IQR)

Abbrevations: BMI body mass index, HCV hepatitis C virus, HIV Human immunodeficiency virus, NNRTI non-nucleoside reverse transcriptase inhibitor, Pl/b Boosted

protease inhibitor regimens
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statistical significant difference in the BMI between both
groups. Obesity and overweight was more among HIV
mono-infected patients. Regarding self- reported risk fac-
tor of HIV infection, the most commonly self-reported
risk factor of HIV infection by the HIV/HCV co-infected
participants was intravenous drug user (IVDU) whereas
in HIV mono-infection group, the main mode of trans-
mission of infection is sexually transmission. Further-
more, the majority of patients in both groups were on
treatment with tenofovir (TDF) and emtricitabine (FTC)
as a part of NRTI backbone along with NNRTI regimen
(efavirenz) (47 patients in HIV/HCV co-infection and

Table 2 Laboratory data of the studied population
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43 patients in HIV mono-infection). No statistical sig-
nificant difference between both groups regarding the
received treatment and treatment duration.

On studying the laboratory data of the studied patients,
the hemoglobin level was significantly higher in HIV/
HCV co-infection group compared to HIV mono-infec-
tion group (p=0.002). However, the rest of laboratory
data showed no significant difference between both
groups, as shown in Table 2.

As outlined in Table 3, liver by ultrasound was bright
in 52% of HIV/HCV co-infected patients versus 40.4%
in HIV mono-infection group (p=0.03). LSM was

Laboratory tests HIV/HCV co-infection HIV mono-infection P-value
(n=50) (n=47)
Hemoglobin (g/dl) 13.23(1.56) 12.29(1.33) 0.002
mean(SD)
WBCs (10*/mm?) 5.2 (4.2-6.5) 5(4-6.5) 08
Platelets (10%/mm?) 2235 (195-281) 225 (195-280) 0.7
ALT (U/L) 38 (23-55) 30 (21-41) 0.1
AST (U/L) 39 (85-140) 35(22-49) 0.5
ALP (U/L) 95 (85-140) 110 (94-150) 0.1
Albumin (g/dl) 3.87(3.5-4.2) 39(3.5-4.1) 04
Bilirubin ( mg/dl) 0.57 (04-0.8) 0.5 (0.3-0.6) 0.2
INR 1.01 (1-1.2) 1(1-1.2) 04
Creatinine (mg/dl) 0.8 (0.7-0.9) 0.7 (0.6-0.9) 0.07
CD4* count (cells/ul) 380.5 (155.9) 399 (152.82) 0.5

Data are expressed as mean (SD) or median (IQR)

Abbrevations: AST Aspartate aminotransferase, ALT Alanine aminotransferase, ALP Alkaline phosphatase, HCV hepatitis C virus, HIV Human immunodeficiency virus, INR

International normalized ratio, WBCs White blood cells

Statistically significant values are in bold

Table 3 Imaging finding (abdominal Ultrasound, Fibroscan and CAP) between groups

HIV/HCV co-infection HIV mono-infection P-value
(n=50) (n=47)
Hepatic imagining, n (%)
- Normal 20 (40%) 28 (59.6%)
- Bright liver 26 (52%) 19 (40.4%) 0.03
- Cirrhosis 4 (8%) 0
Liver stiffness (kPa) 5.45 (4.9-6.1) 48 (3.8-5.6) 0.003
CAP (dB/m) mean (SD) 207.98 (55.77) 216.29 (54.07) 04
Steatosis score, n (%)
SO 32 (64%) 25(53.2%) 04
ST 9 (18%) 7 (14.9%)
S2 6 (12%) 12 (25.5%)
S3 3 (6%) 3(6.4%)

Unless otherwise stated numerical data are expressed as median (IQR)

Abbreviations: CAP Controlled attenuation parameter, HCV hepatitis C virus, HIV Human immunodeficiency virus, kPa kilopascals

Statistically significant values are in bold
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significantly higher among HIV/HCV co-infected
patients (p=0.003). Moreover, the prevalence of HS in
HIV/HCV co-infection group was 36% (18/50) while in
HIV mono-infection group was 46.8% (22/47). In addi-
tion, HCV mono-infected patients were more likely to
have grade 2 steatosis as compared with HIV/HCV co-
infected individuals (25.5% vs.12%).

Participants were further subdivided into two groups
according to the presence or absence of significant
hepatic steatosis (SHS) (CAP >238 dB/m). We noticed
that BMI and abdominal wall thickness were higher
in patient with SHS (CAP>238 dB/m) compared to
patient with less SHS(CAP <238 dB/m). Percentage
of female patients were higher among patients with
(CAP>238 dB/m). Liver was enlarged and bright
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among patients with (CAP >238 dB/m) as shown in
Table 4. When dividing HIV/HCV co-infected and HIV
mono-infected group according to CAP values, again
BMI, abdominal wall thickness, and presence of bright
liver was significantly associated with SHS (CAP >238
dB/m) in both groups. Diabetes was only significantly
associated with SHS in HIV/HCV co-infected group as
shown in Table 5.

Logistic regression analysis was done to identify the
predictors of SHS among HIV patients with and without
HCV. Among the whole cohort, BMI was the independ-
ent predictor of SHS, for each unit increase in BMI, the
odds of having SHS increases by 1.23 folds. Subgroup
analysis, BMI was again the independent predictor of
SHS in both groups as presented in Table 6.

Table 4 Comparison between patients with significant hepatic steatosis (SHS) (CAP >238 dB/m) vs. patients who have less significant

hepatic steatosis (CAP < 238dB/m)

CAP<238dB/m CAP>238dB/m P-value
(n =69) (n =28)
Age, years 33 (29-39) 35 (29-39.5) 0.6
Gender, n (%) 55 (79.7%)/14 (20.3%) 17 (60.7%)/11 (39.3%) 0.05
Male/female
BMI (kg/mz) 22 (20-26.4) 29.6 (24.95-33.05) <0.001
BMI categories
Underweight (below 18.5 kg/mz) 1(1.4%) 0(0) <0.001
Normal (18.5 - 24.9 kg/mz) 44 (63.8%) 6 (21.4%)
Overweight (25-29.9 kg/m?) 18 (26.1%) 9 (32.1%)
Obese (30-34.9 kg/mz) 6 (8.7%) 13 (46.5%)
Abdominal wall thickness, (cm) 12(1-1.6) 1.85(1.35-2.9) 0.0001
Diabetes, n (%) 17 (24.6%) 11(39.3%) 0.1
Hypertension, n (%) 11 (15.9%) 6 (21.4%) 0.5
Liver stiffness, kPa 49 (4.3-5.9) 54 (4.35-6.55) 05
HIV mono-infection/HIV-HCV co-infection, n (%) 32 (46.4%)/37 (53.6%) 15 (53.6%)/13 (46.4%) 05
HIV diagnosis (years) (median [IQR]) 3(1-5) 2.5(1-5) 09
Detectable HIV viremia, n (%) 20 (28.9%) 7 (25%) 0.7
HIV-RNA levels (copies/mL) 149853.5 (40000-950000) 100000 (30521-1418517) 08
CD4* count (cells/ul) 397.39 (157.65) 370.03 (145.22) 04
Duration of HIV treatment (years) 2 (1-5) 2(0.79-4) 0.8
HIV medications
1. Tenofovir and emtricitabine with NNRTI (efavirenz) (backbone) 66 (95.7%) 24 (85.7%) 0.1
2. Lamuvidine with 2 (2.9%) 3(10.7%)
- Zidovudine with NNRTI regimen (efavirenz)
- PI/b (lopinavir-ritonavir) 1(1.4%) 1(3.6%)
AST (U/L) 37 (22-50) 33.5(20-42.5) 02
ALT (U/L) 35 (22-48) 30.5 (21.5-45.5) 0.6
Liver texture (n) 41/26/2 7/19/2 0.005
Normal/Bright/Coarse

Unless otherwise stated numerical data are expressed as median (IQR) or mean (SD).

Abbrevations: AST Aspartate aminotransferase, ALT Alanine aminotransferase, BMI body mass index, CAP Controlled attenuation parameter, HCV: hepatitis C virus, HIV:
Human immunodeficiency virus, kPa kilopascals, NNRTI non-nucleoside reverse transcriptase inhibitor, Pl/b Boosted protease inhibitor regimens

Statistically significant values are in bold
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Table 5 Comparison between patients with significant hepatic steatosis (SHS) (CAP >238 dB/m) vs. patients who have less significant
hepatic steatosis (CAP <238 dB/m) in both groups

HIV/HCV co-infection

HIV mono-infection

(n=50) (n=47)
CAP<238dB/m CAP>238dB/m P-value CAP<238dB/m CAP>238dB/m P-value
(n =37) (n=13) (n=32) (n =15)
Age (years) 35(30-39) 35 (29-40) 06 32.5(29-39.5) 34 (30-38) 06
Gender, (n=%) 37/0 1172 0.06 18/14 6/9 03
Male/female
BMI (kg/mz) 204 (20-24) 28.1(22-30.5) 0.007 25.2 (20.5-28.7) 32.5(26.9-334) 0.001
Abdominal wall thickness, (cm) 1.16 (0.9-1.3) 1.8 (1.4-2.6) 0.0005 1.35(1-1.75) 25(1.3-3.1) 0.02
Diabetes, (n=%) 6 (16.2%) 6 (46.2%) 0.03 11(34.4%) 5(33.3%) 09
Hypertension, (n=9%) 6 (16.2%) 3(23.1%) 0.6 5 (15.6%) 3 (20%) 0.7
Liver stiffness (kPa) 55(49-6.1) 54(4.2-7.2) 0.9 46 (3.65-5.6) 54 (4.5-5.6) 02
HIV diagnosis (years) (median [IQR]) 2 (045-45) 2 (0.79-5) 0.7 3(1-6.8) 3(1-5) 0.6
CD4* count (cells/ul) 382.22 (154.89) 375.85(165.25) 0.9 414.94 (161.44) 365 (131.16) 03
Duration of treatment, (years) 2 (0.5-4) 2(1-4) 0.9 2 (1-5) 2 (041-4) 0.8
HIV medications
1-Tenofovir and emtricitabine with NNRTI 36 11 0.2 30 13 0.5
(efavirenz) (backbone)
2- Lamuvidine with 1 1 1 2
- Zidovudine with NNRTI regimen
(efavirenz)
- PI/b (lopinavir-ritonavir) 0 1 1 0
Liver texture 18/17/2 2/9/2 0.06 23/9/0 5/10/0 0.01
Normal/Bright/Coarse

Unless otherwise stated numerical data are expressed as median (IQR) or mean (SD)

Abbrevations: BMI Body mass index, CAP Controlled attenuation parameter, HCV hepatitis C virus, HIV Human immunodeficiency virus, kPa kilopascals, NNRTI Non-

nucleoside reverse transcriptase inhibitor, Pl/b Boosted protease inhibitor regimens

Statistically significant values are in bold

Table 6 Multivariate regression analysis for predictors of significant hepatic steatosis (SHS)

Whole patients

HIV mono-infection

HIV-HCV co-infection

OR (95% Cl) P-value OR (95% Cl) P-value OR (95% Cl) P-value
Gender 1.46 (0.49-4.39) 0.5 - - - -
Female
BMI (kg/m.z) 1.23(1.11-1.36) <0.001 1.31(1.1-1.57) 0.004 1.20 (1.02-1.20) 0.02
Diabetes - - 0.48(0.1-2.37) 04 1.74 (0.32-9.55) 05

Statistically significant values are in bold

Discussion

As a result of shared transmission routes, HCV infection
is common in patients infected with HIV. The immu-
nosuppression induced by HIV accelerates the natural
history of HCV-related liver disease and the progres-
sion of chronic hepatitis C to cirrhosis and end-stage
hepatic disease [10]. HS, defined by the accumulation
of lipid droplets in hepatocytes, is present in 24—75% of
HIV and HCV co-infected patients. Some factors con-
tributing to the development of HS in the general pop-
ulation, such as visceral obesity, alcohol consumption,

hypertriglyceridemia, hypertension and diabetes mellitus
remain hugely discrepant during co-infection. In HIV
and HCV co-infected patients, HS may occur because of
the HIV infection or because of concomitant HCV infec-
tion, in addition to metabolic factors as diabetes, obesity,
or ART which could induce metabolic syndrome, lipod-
ystrophy or lactic acidosis due to mitochondrial damage
[11].

Our results showed a statistically significant male pre-
dominance among the studied patients especially in the
HIV-HCV co-infected group, as 96% of the group were
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males. This matches with Chromy et al., 2019 who stud-
ied HS in HIV/HCYV co-infected patients and 75% of their
patients were males [12]. The results are also similar to
those of Li Vecchi et al. who studied hepatic steatosis in
HCV/HIV co-infected patients and HCV mono-infected
patients, and the majority of their patients were males
[13]. Male predominance may be attributed to their high
risk of exposure to different diseases and also they eas-
ily seek medical advice but on the other hand, females
may be away from health services especially in rural areas
leading to underestimation in their diseases prevalence.

As regard the modes of transmission of infection in
HIV/HCV co-infected group, IVDU was the commonest
mode of transmission in 66% of patients, however in HIV
mono-infected group, the main mode of transmission
was sexual transmission. The parenteral transmission is a
common mode for entry of both HIV and HCV viruses
and this was in agreement with previous studies that
showed a high prevalence of HCV co-infection in HIV-
infected IVDU (14 and 15).

Our results show that there was no statistically signifi-
cant difference in the presence of diabetes and hyperten-
sion between both groups. Prevalence of diabetes was
24% in HIV-HCV co-infected patients versus 34% in
HIV mono-infected patients. It was reported in a study
done by Chromy et al., 2019 that only 3% was diagnosed
with DM [12]; this difference in numbers may be due
to the higher prevalence of diabetes and metabolic syn-
drome among Egyptian population compared to other
populations.

In general, the low prevalence of DM may have con-
tributed to the lack of a significant association between
DM and HS. Moreover, the low prevalence of DM indi-
cates a low frequency of metabolic syndrome, which
could explain why hypertension determinants were not
predictive for HS [16]. Results of our study showed that
BMI was significantly higher among HIV mono-infected
patients being more obese and overweight compared to
patients with HIV/HCV co-infection. This differs from
Chromy and his colleagues’ results who found no change
in BMI of HIV/HCYV after receiving anti-HCV treatment
and achieving SVR [12]. In addition, on the contrary of
our study, no significant difference in BMI was shown
between HCV/HIV co-infected patients and HCV mono-
infected patients as reported by Li Vecchi and his col-
leagues [13].

In our study, the prevalence of steatosis in HIV/HCV
co-infected patients was 36% versus 46.8% in HIV mono-
infected patient. Although less HS was observed in co-
infected patients, no statistical significant difference
between both groups was observed. Similarly, a study
conducted by Pembroke and his colleagues who stud-
ied 726 HIV-infected patients (22.7% HCV co-infected),
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showed that the prevalence of any grade of HS did not
differ between HIV mono-infected and HIV/HCV co-
infected patients (36.1% vs. 38.6%, respectively) [17].
On the contrary, significantly higher CAP values after
clearance of HCV in previously HIV/HCV co-infected
patients were reported by Chromy and his colleagues
[12]. However, the role of HIV infection in causing
hepatic steatosis has been controversial. In the present
study, duration of HIV disease, presence of HIV infec-
tion, and CD4+cell count were not statistically signifi-
cant differences between HIV/HCV co-infected and HIV
mono-infected group according to CAP values. This was
in agreement with Lui and his colleagues who concluded
that duration of HIV disease, nadir or current CD4 + cell
count, or prior AIDS were not associated with fatty liver
[18]. Again, Fernandez-Botran and his colleagues demon-
strated that no statistically significant associations were
found between HIV viral load history, CD4 + T-cell count
and biomarkers, including ART use, on CAP measure-
ments in HIV patients [19].

Results of our work showed that LSM in patients
with HIV/HCV co-infection was significantly higher
compared to patients with HIV mono-infection. This
matches with Chromy and his colleagues results who
noticed a significant decline in liver stiffness measure-
ments after clearance of HCV in previously HIV/HCV
co-infected patients [12]. Since steatosis is closely linked
to the development and progression of fibrosis. However,
we observed that HIV/HCV co-infected patients had
higher LSM and lower prevalence of HS than HIV mono-
infected patients in our study. This might be explained
that HIV/HCV co-infected patients exhibited low BMI
index and abdominal wall thickness than HIV mono-
infected patients which represented as surrogate indica-
tors of HS in addition to liver fibrosis progresses faster
in HIV/HCV co-infected patients, a slower HS progres-
sion could be partly explained by fat loss due to higher
rates of advanced fibrosis [20]. There is increasing con-
cern that patients with chronic HIV infection may be at
increased risk of NAFLD, which can evolve into NASH
and cirrhosis. Multiple factors have been hypothesized to
be necessary for the development and progression of this
condition including metabolic derangements, chronic
inflammation, hepatitis co-infection, and treatment with
certain NRTIs. In our study, the majority of patients in
both groups were on treatment with TDF and FTC as a
part of NRTI backbone along with NNRTI regimen (efa-
virenz) (47 patients in HIV/HCV co-infection and 43
patients in HIV mono-infection).We noticed no statisti-
cally significant difference between both groups regard-
ing the received treatment or treatment duration. Our
results were supported by findings reported by Martinez
et al, 2012 as they concluded that neither the type of



Elsharkawy et al. Egyptian Liver Journal (2024) 14:42

ART nor the duration of exposure to a specific drug or
class of drug was related to HS [10]. In a meta-analysis of
the risk factors associated with HS in HIV/HCV patients,
failed to find any association with ART of any class and
HS as in our study [21].

On studying the patients based on their stage of hepatic
steatosis, we found that there was a statistically signifi-
cant female predominance among patients with SHS.
On the contrary, a study was done by Chromy et al. men-
tioned that the majority of their patients with SHS were
males [12]. Also we noticed that BMI and abdominal wall
thickness were higher in patients with SHS compared to
patients with less SHS in both studied groups. Similar
results were observed by Chromy et al., 2019 who noticed
that BMI and DM were significantly associated with
SHS [12]. We also found that the prevalence of enlarged
and bright liver was significantly higher in patients with
SHS compared to patients with less SHS in both stud-
ied groups. The well-known risk factors of HS among
patients with HIV infection are the use of HAART, high
BMI [22], diabetes mellitus [23], and alcohol intake.

Also, HCV infection may induce HS in HIV patients via
several molecular mechanisms such as a direct cytopathic
effect of the HCV virus and HIV acts synergistically with
HCV, causing steatosis by disruption of lipid metabolism
[13]. In this study, BMI was the independent predictor of
SHS in both groups. However, we noticed that the preva-
lence of SHS in HIV/HCV co-infected patients was lower
than HIV mono-infected patients (13/50, 26% VS. 15/47,
32%) this might be explained that HIV/HCV co-infected
patients exhibited low BMI index and abdominal wall
thickness than HIV mono-infected patients which rep-
resented as surrogate indicators of HS (28.1 vs. 32.5 kg/
m? and 1.8 vs. 2.5 cm, respectively). This matches with
results of Macias et al., 2014 who studied steatosis in HIV
infected patients and HIV/HCYV co-infected patients, and
concluded that BMI was the only independent predic-
tor of HS [24]. Similarly, Chromy et al., 2019 found that
higher BMI was significantly associated with HS in HIV/
HCV co-infected patients [12], and Pembroke and his
colleagues mentioned that BMI was independent predic-
tor of HS [17].

There are some limitations of our study. First, the
cross-sectional design of the study. Second, self-
reported risk factor of HIV infection could subject to
bias; however, it was important to combat intravenous
drug abuse for prevention of HIV/HCV co-infection,
as it was the main mode of transmission in our study.
Third, the absence of liver biopsy to determine the
stage of liver steatosis and fibrosis; nevertheless, inter-
national guidelines now recommend using TE with
CAP in place of a standard liver biopsy to determine
the stages of liver steatosis and fibrosis (25). Fourth,
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number of included patients was relatively small.
Therefore, more studies including larger number of
patients to evaluate impact of HCV and HIV on HS.

Conclusion

From our study, we concluded that however, the preva-
lence of steatosis was lower in HIV/HCV co-infected
patients compared to HIV mono-infected group; we
cannot say that HCV has a protective role against stea-
tosis in co-infected patients. More fibrosis progression
was common in the HIV/HCV co-infected patients.
Therefore, non-invasive screening for the existence of
steatosis and fibrosis should be taken into account in
the routine clinical care of HIV patients with or without
HCYV co-infection. This would enable prompt detection
of chronic liver disease and enable the implementation
of preventative measures in such patients.
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