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Abstract

AIM

To assess the incidence of hepatocellular carcinoma
(HCC) in chronic liver disease due to hepatitis B virus
(HBV) or hepatitis C virus (HCV) coinfected with human
immunodeficiency virus (HIV).

METHODS

A retrospective cohort study was performed, including
patients with chronic liver disease due to HBV or
HCV, with and without HIV coinfection. Patients were
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selected in the largest tertiary public hospital complex
in southern Brazil between January 2007 and June
2014. We assessed demographic and clinical data,
including lifestyle habits such as illicit drug use or
alcohol abuse, in addition to frequency and reasons for
hospital admissions via medical records review.

RESULTS

Of 804 patients were included (399 with HIV coin-
fection and 405 monoinfected with HBV or HCV).
Coinfected patients were younger (36.7 = 10 vs 46.3 £
12.5, P < 0.001). Liver cirrhosis was observed in 31.3%
of HIV-negative patients and in 16.5% of coinfected
(P < 0.001). HCC was diagnosed in 36 patients (10
HIV coinfected and 26 monoinfected). The incidence
density of HCC in coinfected and monoinfected patients
was 0.25 and 0.72 cases per 100 patient-years (95%CI:
0.12-0.46 vs 0.47-1.05) (long-rank P = 0.002),
respectively. The ratio for the HCC incidence rate was
2.98 for HIV-negative. However, when adjusting for age
or when only cirrhotic are analyzed, the absence of HIV
lost statistical significance for the development of HCC.

CONCLUSION

In this study, the presence of HIV coinfection in chronic
liver disease due to HBV or HCV showed no relation to
the increase of HCC incidence.

Key words: Hepatocellular carcinoma; Chronic hepatitis;
Human immunodeficiency virus; Coinfection; Cirrhosis
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Core tip: We conducted a retrospective cohort study
with 804 patients with chronic viral hepatitis B or C,
with and without human immunodeficiency virus (HIV)
coinfection (399 HIV-coinfected and 405 monoinfected
with HBV or HCV). The main objective was to assess
the incidence of hepatocellular carcinoma in HIV-
coinfected patients. Hepatocellular carcinoma (HCC)
was observed in 36 patients (10 HIV-positive and 26
HIV-negative). When adjusted for age, the role of HIV
was no longer statistical significant for the development
of HCC. Moreover, when analyzing cirrhotic patients
only, the HCC incidence had no difference between the
groups. Only age and alcohol use were associated with
risk of developing HCC.
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INTRODUCTION

Liver disease performs an important public health issue
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with high costs for healthcare systems and causing
a decrease in quality of life, representing the eighth
cause of death in Brazil’. Among liver diseases, primary
liver cancer receives particular attention for being the
sixth most common malignant neoplasm worldwide and
the second most common cause of death by cancert®.
Hepatocellular carcinoma (HCC) is the most frequent
neoplasm, and is responsible for 70%-90% of cases®®™,
The American Cancer Society estimated 39200 new
diagnoses for 2016, with 27170 deaths, affecting mostly
men®.,

In general, 80%-90% of HCC cases are related
to cirrhosis, regardless of etiology®*®'?, However,
there is an important geographic variation with regard
to HCC etiology. In endemic areas for the hepatitis B
virus (HBV), such as in parts of Africa and Asia, HBV
is the most common cause'™® '™, In the United States
and in many countries of Europe, the main etiological
factor is the hepatitis C virus (HCV)">™7,

In Brazil, some authors found chronic HCV infection
followed by alcohol liver disease as the most frequent
causes of HCC"®**\, Similar findings can be seen in a
study conducted in Latin America™®.

The increase in HCC incidence in the past decade,
along with the tendency that this increase will continue,
is closely related to time of exposure to HBV and
HCV!', Thus, the role of coinfection with the human
immunodeficiency virus (HIV) has gained prominence,
since the introduction of highly active retroviral thera-
pies (HAART) against HIV has presented significant
improvements in patient survival®**!. In this scenario,
liver disease has become one of the main causes of
hospitalization and death in HIV-positive patients, with
HCC as a prominent factor. This phenomena is closely
related to an increase in alcohol consumption and with
the high prevalence of HBV and HCV in this population,
which share similar transmission routes with HIV*%¢4%,

Current data suggests an unfavorable evolution
both in the natural history of liver disease and in
the outcome after hepatitis treatment in coinfected
patients'*"*?, suggesting that the incidence of cirrhosis
and HCC is significantly higher in this population®.
On the other hand, some authors found conflicting
data. Recently, a study with 148 cirrhotic patients due
to HCV, coinfected or not with HIV and monitored for
an average period of 43 mo showed no significant
difference in HCC incidence between HIV-positive and
HIV-negative patients™*,

Thus, we believe it is extremely important to have
data clarifying the profile of this association in our envi-
ronment. Therefore, the main objective of this study is
to assess the incidence of HCC in patients with chronic
liver disease due to HBV or HCV and coinfected with HIV.

MATERIALS AND METHODS

Study design

A retrospective cohort study was conducted with
individuals with chronic viral hepatitis B or C, with and
without HIV coinfection. Patients were selected from
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the viral hepatitis notification bank at the epidemiology
department of Hospital Nossa Senhora da Conceigao,
a tertiary public care center in Porto Alegre - Brazil,
between January 2007 and June 2014.

Initially, eligible patients were those with do-
cumented chronic infection by HBV or HCV. Chronic
infection by HBV was considered in the presence of
positive HBsAg and/or polymerase chain reaction (PCR)
for HBV DNA for longer than six months. HCV chronic
infection was defined by detection of the anti-HCV
antibody and PCR for HCV RNA in the plasma for longer
than six months. These individuals were split into two
groups, according to their HIV infection status. Patients
considered as infected by HIV were those with detection
of anti-HIV antibodies in the plasma, repeated and
confirmed via molecular method or Western blot.

Individuals under 18 years of age, patients with
insufficient data on their medical records, those who
did not attend monitoring exams, pregnant women,
those with other types of hepatitis or who did not have
at least one annual appointment during the monitoring
period were excluded from the study.

All patients who were coinfected with HIV and met
the inclusion criteria were included in the study; for
patients who were only infected with HBV or HCV, a
simple random draw was conducted using IBM® SPSS
software version 22.0, for later data collection of
selected patients (Figure 1).

We assessed demographic and clinical data, inclu-
ding lifestyle habits such as illicit drug use or alcohol
abuse, in addition to frequency and reasons for hospital
admissions via medical records review. The diagnosis of
diabetes mellitus (DM) or glucose intolerance was done
according the criteria set by the American Diabetes
Association™*,

Specific treatments for viral hepatitis were inves-
tigated, with the following criteria being considered as
adequate responses to HBV and sustained virological
response (SVR) to HCV: HBV treatment with any oral
antiviral or conventional interferon, with negative viral
load after 12 mo from the start of monitoring; HCV
treatment with conventional or pegylated interferon,
associated or not to ribavirin and to boceprevir or
telaprevir, with negative viral load after at least 12 wk
from the end of treatment™***,

In patients coinfected with HIV, the use of HAART
was assessed, with the negativation of the HIV viral
load being considered as adequate response to the
treatment. The occurrence of opportunistic infections
was also investigated.

All patients were investigated for presence of liver
cirrhosis and its complications. The cirrhosis diagnosis
was established in accordance with the association
of clinical and laboratory findings, abdominal and/or
endoscopic images and histopathological in cases of
doubt.

The HCC diagnosis was based on the typical radiologic
aspect in at least one image exam (CT or MRI), following
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the criteria established by the European Association
for the Study of the Liver (EASL)®\. The inconclusive
cases were referred for biopsy of the suspected hepatic
lesion, followed by anatomopathological examination for
diagnostic confirmation. In the confirmed cases of HCC,
the extent of the disease was assessed according to the
Milan criteria*®’. Additionally, we determined the alpha-
fetoprotein value and the Child-Pugh and Model for End-
Stage Liver Disease scores (MELD) at the time of HCC
diagnosis.

Ethical considerations

This project was submitted to and approved by the
Ethical Committees of Universidade Federal de Ciéncias
da Saude de Porto Alegre and of Hospital Nossa
Senhora da Conceigao in Porto Alegre, Brazil, following
the ethical precepts of the Helsinki Declaration, revised
in 20137, This is a retrospective cohort study, which
did not present direct intervention in the patients and
with the data analyzed only in numbers; thus the
informed consent statement was waived.

Statistical analysis

Continuous variables were described as mean + SD.
When Gaussian assumptions were violated, we used
median and interquartile range (25 percentile to 75
percentile). Categorical variables were expressed
by frequencies and percentages. The comparison of
means was performed by Student's t-test, and in
the case of asymmetric data, by its non-parametric
substitute (Mann-Whitney U test). The comparison
of categorical variables was performed by chi-square
test or by Fisher’s exact test when appropriate. The
time for the event was calculated from the first event
of medical care at the institution due to HIV and/or
viral hepatitis until the final event, considered as HCC
or death. The incidence of events (HCC or death) was
estimated by the Kaplan-Meier method according to the
presence or absence of HIV coinfection. The comparison
between groups was performed by the log-rank test.
Additionally, we elaborated a Cox proportional hazards
model, with which we obtained the gross and adjusted
rate ratios (hazard ratio) for potential confounders,
followed by their respective confidence intervals. For all
tests, the level of bicaudal significance of a/2 = 0.05
was considered. Data was stored in Microsoft® Office
Excel 2010 and statistically analyzed by IBM® SPSS
22.0 software. The statistical methods of this study
were reviewed by Mario B. Wagner from Universidade
Federal do Rio Grande do Sul - Brazil.

RESULTS

A total of 6567 medical records of patients referred to
tertiary care center with viral hepatitis were analyzed;
of these, 804 patients were included in the study (399
coinfected with HIV/HBV or HCV and 405 monoinfected
with HBV or HCV) (Figure 1).
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viral hepatites
(n = 6567)

Patients notified with chronic and acute

Excluded (7 =1650)
HIV serology ignored (7 = 1468)
HIV serology not completed (7 = 182)

HIV serology
(n =4917)

Patients with viral hepatitis and known

|

Coinfection HIV + Hepatitis B or C (7 = 1282)

Excluded:
< 18 yr of age at the start of monitoring (7 = 20)
Acute Hepatitis B and/or C or without chronicity
confirmation (7 = 247)
Acute Hepatitis A (7 = 4)
Lack of at least 1 consultation/year, lack of exams or data
in records, or pregnant (7 = 612)

Hepatitis B or C, without HIV (7 = 3635)
Excluded:
< 18 years of age at the start of monitoring (7 = 41)
Acute hepatitis B and/or C or without chronicity
confirmation (7 = 390 )
Acute Hepatitis A (7 = 10)
Lack of at least 1 consultation/year, lack of exams or
data in records, or pregnant (7 = 916)

Coinfected with HIV and chronic viral
hepatitis B or C
(n =399)

Patients with chronic viral
hepatitis B or C

Included patients with chronic viral

hepatitis B or C
(n = 405)

Included coinfected with HIV and
chronic viral hepatitis B or C
(n =399)

Figure 1 Fluxogram. HIV: Human immunodeficiency virus.

The general characteristics of patients are shown in
Table 1, where it can be seen that those coinfected with
HIV were younger, more often male and less frequently
Caucasian, besides showing a lower frequency of
DM. In this group of patients, the use of illicit drugs
was more frequent, although there was no difference
regarding alcohol abuse. There was also a higher
frequency of HBV in the coinfected patients, with higher
rates of treatment, but with lower response rates
(54.8% vs 92.3%, P = 0.012). In turn, HIV-negative
patients had a higher frequency of HCV and a higher
rate of treatments performed, with SVR seen in 56.2%
of these cases (56.2% vs 44.3%, P = 0.083).

Most of the coinfected patients received HAART
(94.2%), with only 59% of them presenting adequate
response to treatment. It was observed that approxi-
mately 64% of the coinfected patients presented some
type of opportunistic infection during the monitoring period
and had a larger number of hospitalizations than the
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Random selection via specific
statistic software

HIV-negative patients [3 (1-5) vs 1 (0-3), P < 0.001].
On the other hand, the presence of hepatic cirrhosis
was higher in HIV-negative patients.

When only patients with cirrhosis were analyzed,
coinfected patients were also younger (40.1 + 10.4 years
vs 50.9 £ 11.8 years, P < 0.001), not Caucasian (77.3%
vs 92%, P = 0.006), with less occurrences of diabetes
(18.2% vs 39.5%, P = 0.004) and more occurrences of
alcohol abuse (64.6% vs 42.6%, P = 0.021). There was
no statistical difference regarding the presence of HBV
and HCV among the groups. Regarding the treatment
of HBV, it was not possible to make considerations due
to the small number of cases evaluated. Regarding HCV
treatment, it was observed that in both groups, less
than 50% of the patients received treatment, with a
higher rate of SVR in the monoinfected group (48.8% vs
17.6%, P = 0.039). Regarding cirrhosis complications,
no differences were observed in the incidence of
ascites, spontaneous bacterial peritonitis, hepatic

February 7, 2018 | Volume 24 | Issue5 |



Marcon PS et a/. Incidence of HCC in coinfected patients

Table 1 Characteristics of patients with chronic liver disease due to hepatitis B or C virus, with and without human

immunodeficiency virus

Characteristics HIV+ (n = 399) HIV- (n = 405) P value

Age, yr 36.7 £10 463 +£125 <0.001

Male gender 249 (62.4) 197 (48.6) <0.001

Caucasian 285 (71.4) 352 (86.9) <0.001
n =390 n =343

Diabetes or glucose intolerance 57 (14.6) 100 (29.2) <0.001
n =247 n =184

Mlicit drugs 161 (65.2) 41 (22.3) <0.001
n =283 n =269

Alcohol 119 (42.0) 96 (35.7) 0.138
n =399 n =404

Hepatitis B 82 (20.6) 49 (12.1) 0.002
n =81 n =35

Treatment 77 (95.1) 13 (37.1) <0.001
n =395 n =399

Hepatitis C 333 (84.3) 361 (90.5) 0.010
n=292 n =296

Genotype 1 192 (65.8) 157 (53.0) 0.005

Genotype 2 19 (6.5) 17 (5.7)

Genotype 3 79 (27.1) 119 (40.2)

Other' 2(0.7) 3 (1.0)
n =325 n =338

Treatment 102 (31.4) 151 (44.7) <0.001
n =399 n =405

Hospital admissions 359 (90.0) 249 (61.5) <0.001
n =399 n =399

Cirrhosis 66 (16.5) 125 (31.3) <0.001

Data presented as average + SD or 1 (%). 'Other related genotypes (genotype 4, genotype associations between 1 and 4, 1 and 2, 3 and 4). HIV: Human

immunodeficiency virus.

encephalopathy, hepatorenal syndrome and variceal
bleeding when comparing patients with and without
HIV. The development of ascites (in about 60% of
coinfected cirrhotic patients and 50% of HIV negative)
was the most frequent complication in both groups. In
cirrhotic patients, the frequency of hospital admissions
was higher in the coinfected patients [3 (2-5) vs 2
(0-4), P = 0.047], but there was no statistical difference
between the groups when analyzing the percentage of
admissions due to hepatic causes (61.3% vs 76.1%, P
= 0.072).

In general, patients were monitored for a median
time of 10.54 years (95%CI: 9.58-11.50, P = 0.005).
Coinfected patients were monitored for a median
time 12.03 years (95% CI: 10.92 - 13.15), while
monoinfected patients were monitored for a median
time of 8.57 years (95%CI: 7.19-9.94), P = 0.005.
The total follow-up was 7.498.8 patient-years (3.901.9
patient-years in HIV-positive patients and 3.596.9
patient-years in HIV-negative patients).

All patients who developed HCC had liver cirrhosis
at the time of diagnosis. These patients’ characteristics
are presented in Table 2, where it can be observed that
the co-infected population was younger and had higher
alpha-fetoprotein levels. There was no difference in
other aspects evaluated.

The development of HCC was observed in 36 patients
- 10 cases in HIV-positive patients and 26 in HIV-
negative patients, resulting in a cumulative incidence
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2.5% e 6.4%, respectively. The incidence density of HCC
in coinfected and monoinfected patients was 0.25 cases
per 100 patient-years (95%CI: 0.12-0.46) and 0.72
cases per 100 patient-years (95%CI: 0.47-1.05) (long-
rank P = 0.002), respectively (Table 3). The ratio of
incidence rates of HCC of HIV negative when compared
to HIV positive was 2.98. When adjusted for age, the
role of HIV is no longer statistical significant for the
development of HCC (Table 3).

When analyzing cirrhotic patients only, we observed
an HCC incidence density of 1.54 cases per 100 patient-
years (95%CI: 0.74-2.83) in coinfected patients and
2.31 cases per 100 patient-years (95%CI: 1.51-3.38)
in monoinfected patients (long-rank p = 0.202) (Table
4). The HCC incidence rate in this case becomes 1.60,
with no statistical significance (95%CI: 0.77-3.32, P =
0.207) (Table 4).

Among the factors analyzed in cirrhotic patients,
the only ones that presented statistical significance for
the risk of developing HCC were age and alcohol use;
in this sample, DM was unable to demonstrate such
association (Table 5).

DISCUSSION

The arrival of HAART against HIV in the 90s directly
impacted the natural history of HIV infection. The
improvement in the immunity and, consequently, the
survival of these patients led to a decrease in diseases
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Table 2 Characteristics of patients with hepatocellular carcinoma’

Characteristics HIV+ (n = 10) HIV- (n= 26) P value
Age, yr 421+83 53.7 £10.6 0.004
Male gender 8 (80.0) 18 (69.2) 0.689
Caucasian 9 (90.0) 24 (92.3) >0.999
Diabetes or glucose intolerance 2 (20.0) 10 (41.7) 0.432
n=9 n=22
Alcohol 7 (77.8) 10 (45.5) 0.132
n=10 n=26
Hepatitis B 1 (10.0) 2(7.7) >0.99
Hepatitis C 9 (90.0) 24 (92.3) >0.99
Child- Pugh n=8 n=25
A 2 (25.0) 11 (44.0) 0.735
B 5 (62.5) 11 (44.0)
C 1(12.5) 3 (12.0)
n=7 n=22
MELD 13.7+5.1 10.9+4.2 0.157
n=10 n=26
Milan criteria® 3 (30.0) 14 (53.8) 0.157
n=10 n=24
Alpha-fetoprotein, ng/mL 276 (23-18750) 20 (4-113) 0.038

Data presented as average + SD or 1 (%). 'All patients who developed hepatocellular carcinoma in this study had liver cirrhosis; *Patients with
hepatocellular carcinoma satisfying the following criteria: single lesion <5 cm or up to three lesions < 3 cm, without vascular tumor invasion and/or distant
metastasis. HIV: Human immunodeficiency virus; MELD: Model for End-Stage Liver Disease.

Table 3 Incidence of hepatocellular carcinoma in patients with chronic liver disease due to hepatitis B or C, with and without

human immunodeficiency virus

HIV n HCC % Patient-years Rate x 100 patient-years RR 95%CI P value
+ 399 10 25 3963.80 0.25 - = =

- 405 26 6.4 3624.50 0.72 2.98 1.43-6.18 0.003
Model 2: adjusted for age 1.29 0.58-2.87 0.529
Model 3: adjusted for age and DM 1.27 0.56-2.88 0.571
Model 4: adjusted for age, DM and alcohol 1.23 0.52-2.95 0.638

HIV: Human immunodeficiency virus; HCC: Hepatocellular carcinoma; RR: Rate ratio; DM: Diabetes mellitus.

related to the human immunodeficiency syndrome of carcinogenesis. Several other authors have also
(which would invariably lead to death within only a few suggested that the presence of HIV may increase
months). This has led to an increase in the incidence the risk of developing HCC, even after treatment for
of diseases not directly related to HIV, especially viral hepatitis, raising questions about the role of
neoplasms and liver disease!**3*3*384243:4849 1n this  the HIV virus or the drugs involved in its treatment in
scenario, HBV, HCV and alcohol abuse - factors often hepatocarcinogenesis, something that has not been
related to HIV infection - deserve attention®**>", properly clarified!®**8%*>4],

In recent years, evidence suggests that HIV infection The present study found no significant association
might be related to negative consequences on the between the presence of HIV and the development of
progression of liver diseases, particularly increasing HCC. When evaluating the cohort as a whole, we found
the risk of HCC. Puoti et a/®"! observed an unfavo- lower cumulative incidence rates in coinfected patients
rable evolution of liver disease in patients with HIV, (2.5% vs 6.4%). However, the group of monoinfected
with an increase in HCC cases, mainly associating patients were 10 years older than coinfected patients,
this diagnosis with HCV infection. In 2008, a case- which suggests a longer time of infection/exposure
control study associated the development of HCC in to viral hepatitis. This is in line with the findings of
coinfected patients with low CD4 levels, demonstrating Beretta et a/*? (2011). On the other hand, when we
the influence of HIV-related immunodeficiency on the corrected for age, no difference was observed in the
development of this neoplasm™. Beretta et a** (2011) incidence between HIV-positive and HIV-negative
reported a younger profile of patients coinfected patients. Similarly, when we analyzed the subgroup
with HIV and HCC patients, with a clear deterioration with liver cirrhosis only, no difference in the incidence
in the survival rates of these patients, inferring that of HCC between monoinfected and coinfected patients
the presence of HIV would accelerate the process was seen.
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HIV n HCC % Patient-years  Rate of 100 patient-years RR 95%Cl P value
+ 66 10 15.2 649.75 1.54 - - -
- 125 26 20.8 1125.88 231 1.60 0.77-3.32 0.207

Table 5

mellitus and alcohol

Incidence of hepatocellular carcinoma in cirrhotic patients adjusted for Human immunodeficiency virus, age, diabetes

Characteristic RRc 95%Cl P value RRa 95%Cl P value
HIV 1.60 0.77-3.32 0.207 0.60 0.23-1.62 0.313
Age (by 10 yr) 1.80 1.75-1.86 <0.001 2.20 2.12-2.30 0.001
DM 0.96 0.48-1.95 0.913 0.97 0.44-2.14 0.930
Alcohol 1.29 0.64-2.62 0.480 231 1.02-5.23 0.046

HIV: Human immunodeficiency virus; HCC: Hepatocellular carcinoma; RRc: Crude rate ratio; RRa: Adjusted rate ratio; DM: Diabetes mellitus.

Other authors have also been unable to demonstrate
a higher incidence of HCC in patients coinfected with HIV
and HBV/HCV. Smukler et al** observed that despite
an increase in the incidence of certain neoplasms in
HIV-positive patients after the introduction of HAARTS,
the incidence of HCC had no significant changes. Later,
Kramer et a*®, in a retrospective cohort study, found no
association between coinfection and HCC, regardless of
the use of HAART. Likewise, Garcia-Garcia et al™”, in a
study with over 1000 patients, comparing monoinfected
patients with HCV and coinfected patients with HIV/HCYV,
observed a higher incidence of HCC in the group of
patients without HIV. More recently, Benedetto et a/*”
found similar results when, in a prospective cohort study
with cirrhotic patients, they investigated 69 patients
monoinfected with HCV and 79 patients coinfected with
HIV/HCV. Patients in this study were monitored for an
average of 43 mo, with an incidence density of 1.54
cases per 100 patient-years in the coinfected group and
3.03 cases per 100 patient-years in the monoinfected
group, which are very similar numbers to those found in
the present study, with the difference that our average
monitoring was 126 mo. The Argentine study also found
younger patients coinfected with HIV, which leads us
to speculate that the time of exposure to hepatic injury
factors, such as HBV and HCV, is much more relevant to
the development of HCC than the presence of HIV per se.

Alcohol abuse is traditionally associated with the
development and worsening of liver disease, both in
HIV-positive and HIV-negative patients®®****®, Data
from the United States shows a prevalence of up to
35% of alcohol abuse in HIV-infected patients®®. In
the present study, the importance of this association
was confirmed, as alcohol abuse was a risk factor for
the development of HCC in cirrhotic patients.

In the present study, although around 94% of HIV-
positive patients received some type of HAART, only 59%
obtained an adequate response to treatment, probably
due to the abandonment of the proposed therapy.
This also explains the high incidence of opportunistic
infections (64% presented some type of opportunistic
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infection during monitoring) as well as the large number
of hospital admissions for these individuals.

Some limitations of the present study should be
mentioned, such as those inherent to retrospective
studies and regarding data collection from potentially
incomplete medical records. In addition, because of
the low HBV and HCC number , some analyzes were
impaired, such as the subanalysis of the incidence
of HCC categorized by the presence of HBV or HCV
separately or by the SVR after treatment of hepatitis.

In conclusion, the data suggests that HIV coinfection
in patients with chronic hepatitis related to HBV or HCV
does not play a relevant role in the development of HCC.

ARTICLE HIGHLIGHTS

Research background

Following the introduction of highly effective antiviral therapy (HAART) against
human immunodeficiency virus (HIV), the survival of affected patients improved
considerably. In this scenario, liver diseases have gained prominence,
especially viral hepatitis and hepatocellular carcinoma (HCC). Current data
suggest an unfavorable evolution both in the natural history of liver disease and
in the outcome after hepatitis treatment in coinfected patients.

Research motivation

The data about the outcomes in HIV/viral hepatitis association are conflicting,
especially with regard to the incidence of HCC, mainly in South America. Thus,
we believe it is extremely important to have data clarifying the profile of this
association in our environment.

Research objectives

The main objective of this study is to assess the incidence of HCC in patients
with chronic liver disease due to HBV or HCV and coinfected with HIV. These
data are extremely important in order to implement more appropriate policies of
HCC screening and prevention in this population.

Research methods

A retrospective cohort study was conducted with individuals with chronic viral
hepatitis B or C, with and without HIV coinfection. Patients were selected from
the viral hepatitis notification bank at the epidemiology department of Hospital
Nossa Senhora da Conceigéo, a tertiary public care center in Porto Alegre -
Brazil, between January 2007 and June 2014. These individuals were split into
two groups, according to their HIV infection status. Individuals under 18 years of
age, patients with insufficient data on their medical records, those who did not
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attend monitoring exams, pregnant women, those with other types of hepatitis
or who did not have at least one annual appointment during the monitoring
period were excluded from the study. We assessed demographic and clinical
data, including lifestyle habits, specific treatments for viral hepatitis, HAART use
in patients coinfected with HIV, presence of liver cirrhosis and its complications
and the HCC diagnosis.

Research results

A total of 6567 medical records of patients referred to this tertiary care center
with viral hepatitis were analyzed; of these, 804 patients were included in the
study (399 coinfected with HIV/HBV or HCV and 405 monoinfected with HBV
or HCV). In general, patients were monitored for a median time of 10.54 years
(95%Cl: 9.58-11.50, P = 0.005). The total follow-up was 7498.8 patient-years
(3901.9 patient-years in HIV-positive patients and 3596.9 patient-years in HIV-
negative patients). The development of HCC was observed in 36 patients -
10 cases in HIV-positive patients and 26 in HIV-negative patients. All patients
who developed HCC had liver cirrhosis at the time of diagnosis. The incidence
density of HCC in coinfected and monoinfected patients was 0.25 cases per
100 patient-years (95%CI: 0.12-0.46) and 0.72 cases per 100 patient-years
(95%Cl: 0.47-1.05) (long-rank P = 0.002), respectively. The ratio of incidence
rates of HCC of HIV negative when compared to HIV positive was 2.98. When
adjusted for age, the role of HIV is no longer statistical significant for the
development of HCC.

Research conclusions

The present study found no significant association between the presence of
HIV and the development of HCC. The data from this study suggests that the
time of exposure to hepatic injury factors, such as HBV and HCV, is much more
relevant to the development of HCC than the presence of HIV per se.

Research perspectives

The present study demonstrates the need to study more deeply the
consequences of the association of HIV with chronic liver diseases, especially
in the era of HAART. The data presented here indicate the need for further
prospective studies to better evaluate the consequences of HIV/viral hepatitis
coinfection.
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