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Introduction

-The improvement in AIDS-related survival rates resulted in an increase of non-HIV-related deaths,
including liver-related deaths and especially those due to chronic hepatitis C.

-HCV infection seems to be associated with an increased incidence rate of diabetes mellitus, which itself
plays a major role in the acceleration of liver disease and in the increased probability of liver-related
complications.

-Glucose abnormalities, including insulin resistance and diabetes, are associated with an increased
occurrence of severe liver fibrosis due to increased oxidative stress and inflammatory cytokine secretion.

-The aim of our study was firstly, to investigate the association between diabetes and HCV infection in the
HIV population, and, secondly, to determine the risk factors of serious liver events (SLE) and liver-related
deaths (LRD) and fibrosis progression among HIV/HCV co-infected patients enrolled in a large Italian
cohort.

Methods

Patients were selected from the ICONA. For the purpose of this study, all patients free from SLE at
baseline, enrolled since January 1997 up to December 2018 were included if they had at least one
follow up visit. Two different analyses were performed: 1) A cross-sectional analysis (Primary
outcome) was performed to investigate, in persons living with HIV, the association between diabetes
and HCV-Ab and HCV-RNA positivity, by means of multivariable logistic regression. Patients were
observed at their last follow up; 2) A longitudinal analysis (Secondary outcomes) was performed in the
population of HIV/HCV co-infected patients free from SLE and with FIB-4 index <3.25 at baseline,
using the following endpoints: A) first event between SLE and LRD; B) liver fibrosis progression
defined as the first of 2 consecutive FIB-4>3.25; C) first event between SLE, LRD and liver fibrosis
progression. The baseline of the secondary analysis was the date of first HCV-Ab positivity. Patients
were followed until onset of first SLE or LRD or last available clinical follow-up, whichever occurred
first. Type 2 diabetes diagnosis was used as time-dependent covariate.

Patients included in the study

15,571 HIV patients included in the study
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Results 1 - Patients’ characteristics

We included 15,571 HIV patients, and among these, 2,944 (18.9%) individuals were HCV-Ab positive.
The median age was 43 (IQR 36-51) years; 11,927 (76.6%) patients were male; 2,573 (16.5%)
patients became HIV-infected through injection drug use (IDU), 5,926 (38.1%) patients were infected
through homosexual contact, and 5,981 (38.4%) through heterosexual contact; 754 (4.8%) patients
were found to be HBsAg positive. Median (IQR) CD4+ cell count at baseline was 591 (387-820) cells/
mmc and median (IQR) HIV-RNA at baseline was 1.6 (0-2.7) log,, copies/ml; 2,136 (13.7%) patients
had an AIDS diagnosis at baseline. Aimost all of the patients (97.1%) had available baseline FIB-4
index: 11,767 (75.6%) patients had a FIB-4 <1.45, 2,579 (16.6%) patients had an index between 1.45
and 3.25, and 778 (5.0%) patients had a FIB-4 >3.25, respectively.

Results 2 - Diabetes

Over 15,571 HIV-infected patients, 739 (4.7%) presented a diagnosis of diabetes at their last follow-
up. Among HIV/HCV co-infected population, 107 patients had a diagnosis of diabetes (29 patients
were diabetic at baseline and 78 patients developed diabetes during the follow-up). Viremic HCV co-
infection was independently associated with diabetes diagnosis. Other factors independently
associated with diabetes diagnosis were older age, higher BMI values, HIV-RNA detectable at
baseline, higher FIB-4 score, hypertension, hypercholesterolemia, and hypertriglyceridemia (Table 1).
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Table 1
aOR 95%CI p value

Age <45 1.00

45-55 1.79 1.43-2.24 0.000

>55 215 1.64-2.82 0.000
BMI <18.5 1.27 0.72-2.23 0.413

18.5-24.9 1.00

25-29.9 1.68 0.94-3.00 0.081

=30 493 2.71-8.98 0.000
HIV-RNA at BL, cp/ml Not detected 1.00

<50 detected 3.08 2.25-4.22 0.000

>50 detected 5.79 4.17-8.03 0.000
HCV-Ab & HCV-RNA HCV-Ab negative 1.00

HCV-Ab +ve and HCV-RNA -ve 0.59 0.33-1.09 0.091

HCV-Ab +ve and HCV-RNA +ve 3.35 2.38-4.71 0.000

HCV-Ab +ve and HCV-RNA unk 0.67 0.42-1.05 0.082

HCV-Ab unk 0.47 0.27-0.80 0.005
FIB-4 index <1.45 1.00

1.45-3.25 1.32 1.05-1.65 0.018

>3.25 148 1.07-2.03 0.016
Blood hypertension No 1.00

Yes 233 1.83-2.96 0.000
Total cholesterol, mg/dl <200 1.00

>200 1.29 1.04-1.59 0.018
Triglycerides, mg/dl <150 1.00

>150 3.66 2.99-448 0.000

Results 3 - SLE/LDR and FIB-4 >3.25

2670 HCV-ADb positive subjects with a FIB-4 <3.25 were selected for this analysis and observed for
20,410 PYFU, 85 SLEs/LRDs occurred. The IR was 4.2/1000 PYFU (95%CI 3.4-5.2). We observed
65 SLEs: 19 (29.2%) ascites, 10 (15.4%) hepatic encephalopathy, 9 (13.8%) HCC, 8 (12.3%)
gastrointestinal bleeding, 3 (4.6%) hepatorenal syndrome, and 16 (24.6%) hepatic failure not
specified; moreover, there were 20 (23.5%) LRDs. Diabetic patients had 3-fold IR of pooled SLE and
LRD than patients without diabetes. Diabetes was independently associated with higher risk of SLEs/
LRDs. Additional predictors are shown in Table 2. Multivariable analysis showed that HBV co-
infection, AIDS diagnosis, viremic HCV co-infection, higher FIB-4 at baseline, and every day alcohol
use were independently associated with liver fibrosis progression. Conversely, diabetes was not
associated with risk of liver fibrosis progression (Table 2).

Table 2
SLE/LDR FIB>3.25
alRR 95%CI p value alRR 95%Cl p value

Diabetes No 1.00 1.00
(time-updated) Yes 306 130719 0010 094 051-1.75 0.848
Gender Male 1.00 1.00

Female 2.05 1.24-3.38 0.005 0.71 0.54-0.92 0.012
HBsAg Negative 1.00 1.00

Positive 5.78 3.17-10.53 0.000 1.75 1.18-2.60 0.005
AIDS diagnosis No 1.00 1.00

Yes 227 1.14-4.53 0.020 1.67 1.18-2.35 0.004
HCV-RNA Negative 1.00 1.00

Positive 3.35 1.14-9.83 0.028 274 1.71-4.40 0.000
FIB-4 at BL 2.01 1.49-2.71 0.000 277 2.42-3.18 0.000
(per 1 point higher)
Alcohol use Abstainers 1.00 1.00

Occasionally 0.69 0.14-3.26 0.636 1.68 0.98-2.86 0.058

Every day 1.99 0.52-7.65 0.319 206 1.18-3.59 0.011

Results 4 - alRR of SLE/LDR/FIB-4 >3.25

Longer HIV history (> 10 years: alRR 1.34 [95%CI 1.05-1.71], HBV co-infection (alRR 1.90 [95%CI
1.31-2.76]), AIDS diagnosis (alRR 1.71 [95%CI 1.22-2.39]), viremic HCV co-infection (alRR 2.88
[95%CI 1.80-4.62]), higher FIB-4 at baseline (alRR 2.71 [95%CI 2.38-3.10]), and every day alcohol
use (alRR 2.04 [95%CI| 1.19-3.50]), but not diabetes (alRR 0.92 [95%CI| 0.49-1.70]) were
independently associated with higher risk of SLE/LRD/FIB-4 >3.25 occurrence.

Conclusions

-We found that HCV infection was associated with a 3-fold increased risk of diabetes onset than
uninfected patients. Among HCV-Ab positive patients, we observed that the probability of diabetes
occurrence was independently associated with viremic HCV infection. Diabetic patients had a 3-fold
increased risk of pooled SLE and LRD than those without diabetes.

-We found that diabetes was not associated with the risk of liver fibrosis progression. These results
can be mainly explained by low rate of diabetes diagnosis among our HIV/HCV co-infected patients
and high rate of patients who had a baseline a FIB-4 index between 1.45 and 3.25. Indeed, it is well
known that FIB-4 index had a lower accuracy for FIB-4 values inside 1.45-3.25 range.

-The major strengths of our study are that it is based on a large cohort of HIV-infected patients with a
long follow-up. Furthermore, our study is one between few studies which evaluated the role of
diabetes as predictor of SLE and LRD among HIV/HCV co-infected patients. However, our study has
also some limitations that need to be taken into account. We have included a small number of
patients with diabetes that can explain the lack in power to determine the role of diabetes in the liver
fibrosis progression. Finally, a general under-reporting of liver-related complications, as with all
observational studies, is possible.

-In conclusion, in our cohort, viremic HCV co-infection is independently associated with diabetes.
Furthermore, among HIV/HCV co-infected population, diabetic patients showed an increased risk of
SLE/LRD compared to who did not have diabetes. These results warrant further investigations to
better characterize the role of diabetes as an independent prognostic factor for liver-related
complications among HIV/HCV co-infected patients.



