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ABSTRACT - Background — The increase in the survival following the introduction of highly active antiretroviral therapy (HAART) has
seen the emergence of hepatitis C virus (HCV) infection, renal and cardiovascular diseases as important morbidity and mortality
causes together with HIV. Objective — The present study aimed to investigate the differences between HIV/hepatitis C virus coinfected
and HIV-monoinfected regarding demographic and clinical aspects from a HIV/AIDS clinic in Porto Alegre, Brazil. Methods — Review
of medical records of 1,030 HIV infected individuals aged 18 years or more in an urban HIV/AIDS clinic based in Porto Alegre,
Southern Brazil. Clinical and demographical Data were collected from the records of the patients attended between March 2008 and
December 2012. Results — The present study is a cross-sectional study among HIV-infected patients attended at a public HIV/AIDS
clinic in Porto Alegre, Brazil. The prevalence of hepatitis C virus in the present study cohort was 11.8% (CI 95%: 9.9%-13.8%). Hy-
pertension and pathological proteinuria were more common in the coinfected compared to monoinfected group. By the other hand,
dyslipidemia were more common among monoinfected patients. There was no difference between the groups regarding CD4+ count
or HIV-RNA. Variables significant in the univariate analysis with P<0.05 were further analyzed using a Poisson regression model
with robust variance. Coinfected were likely to be older, with lower lipid levels and higher prevalence of pathological proteinuria
compared to HIV-monoinfected patients. Although coinfected patients had higher prevalence of tenofovir-based regimen, there
was a strong association between hepatitis C virus individuals to pathological proteinuria and dyslipidemia. Conclusion — Clinicians
should recognize that coinfected and monoinfected individuals are different groups regarding the traditional and HIV-related risk
factors and should be managed and screened individually in order to prevent cardiovascular and renal complications.

HEADINGS - AIDS-related opportunistic infections. Hepacivirus. Coinfection. Highly active antiretroviral therapy.

INTRODUCTION to HIV-monoinfected ones in HAART era, despite
CD4+ counts®?.
The epidemiologic pattern of the human immu- We aimed in the present study to investigate the

nodeficiency virus (HIV) infection and its treatment differences between HIV/HCV-coinfected and HIV-

approaches have changed since this disease, currently
considered chronic, was first acknowledged in 1981 -4,
Besides HIV, the coinfection HIV/Hepatitis C virus
(HCV) has been major prominent in this scenario due
to high prevalence and similar transmission routes®%>%,
The increase in the survival following the introduc-
tion of highly active antiretroviral therapy (HAART)
has seen the emergence of HCV infection, renal and
cardiovascular diseases as important morbidity and
mortality causes together with HIV©@235),

Hepatitis C virus is linked itself to metabolic ab-
normalities (diabetes and dyslipidemia) and kidney
disease. Some studies report increase of renal and
cardiovascular comorbidities in HIV/HCV-coinfected
patients®!». Moreover, few authors pointed a negative
impact in mortality in coinfected patients compared

Declared conflict of interest of all authors: none
Disclosure of funding: no funding received

monoinfected regarding demographic and clinical as-
pects from a HIV/AIDS clinic in Porto Alegre, Brazil.

METHODS

The present study is a cross-sectional study among
HIV-infected patients attended at a public HIV/AIDS
clinic in Porto Alegre, Brazil. The patient population
consisted of patients all over the city of Porto Alegre
and cities nearby who were equal or higher than 18
years old. Data were collected from the records of the
patients attended between March 2008 and December
2012. All participants have free access to health care
and medications due to national health program.

Data collected from records included age, gender,
ethnicity, body mass index (BMI), use of smoke,
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illicit drugs and alcohol, previous diagnosis of hypertension,
diabetes mellitus, chronic hepatitis B infection, HCV and
dyslipidemia, lipid levels, glucose level, urianalysis, measure of
arterial hypertension, drugs in use, current CD4 counts (cells/
mm?), current plasma HIV RNA level (viral load), and type of
antiretroviral under use. Patients with previous history of HCV
treatment, regardless their virological response were excluded
from analysis. All HCV patients were confirmed by polymerase
chain reaction and genotype identification (Abbott diagnostics).
Diagnosis of proteinuria was made by a urinary protein-
to-creatinine ratio (PCR) in single-spot urine analysis. Overt
proteinuria was defined as PCR higher than 150mg/g, ac-
cording to KDIGO". Blood pressure was measured using
a calibrated automated machine with each participant sitting
in a relaxed, upright position. Hypertension was defined
using standard definitions by the Eighth Joint National
Committee guidelines. Patients receiving an antihypertensive
medication, irrespective of blood pressure, were also defined
as hypertensive'®. The criteria for definirion of diabetes and
dyslipidemia followed, ADA e AACE, respectively'?.
Statistical analyses included descriptive statistics with num-
bers (proportions) for categorical, and mean (with standard
deviation) for continuous variables, respectively. Categorical
variables were associated by chi-square test or exact test of
fisher, and quantitative variables compared by ¢-test student.
Adjusted residual analysis was done to detect the categories
with two-tail (higher and lower) frequency expected.
Variables significant in the univariate analysis with P<0.05
were further analyzed using a Poisson regression model with
robust variance. A value of P<0.05 was considered statisti-
cally significant. All statistical analyses were performed using
the SPSS version 18 software (IBM, Armonk, NY, USA).
The present paper was approved by Research Ethics Com-
mittee from Municipal Council of Health of Porto Alegre city,
under the number 05773912.1.0000.5338 in January, 2013.

RESULTS

From a initial of 1,119 HIV-infected individuals, a total
of 1,030 patients with hepatitis C virus serology status were
included. The group mean age was 41.4 years (£ 11.7); 53.5%
were male; 61.9% Caucasian; and 38.1% African-American.
Diabetes mellitus was present in only 6.3% of the study popu-
lation, while dyslipidemia was present in 24.8%. Smoke habit
was present in 38.7%, and 15.5% of the patients evaluated
had body mass index (BMI) higher than 30. Regard.;ng CD4
count, 10.7% had a current c%unt <200 cells/mm™, 43.2%
between %00 and 500 cells/mm™ and 46.1% greater than 500
cells/mm™. Fifty-seven percent presented an undetectable
viral load (<50 copies/mL) and 74.8% were currently receiv-
ing HAART, with both groups under use of antiretrovirals
in similar proportion, but coinfected were prone to use more
tenofovir (46.2%) and monoinfected zidovudine (48.2%).
HIV/HCV-Coinfected represented 11.8% versus 88.2% HIV-
monoinfected of the total individuals in the study.

The prevalence of HCV in the present study cohort was
11.8% (CI 95%: 9.9-13.8%). Regarding HCV genotype,
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87 individuals (71.3%) were from genotype 1, four (3.0%)
genotype 2, 30 (24.8%) genotype 3 and one (1.0%) geno-
type 4. Regarding age, in the coinfected group, individu-
als were significantly older (P<0.001). The demographics
values comparing the groups are presented in Table 1.
When evaluated most prevalent HCV genotypes (1 and
3) for age, sex, ethnicity, smoke, obesity, diabetes, dyslipi-
demia, hypertension, pathological proteinuria, CD4 counts
and HIV RNA no significantly differences were found
between groups.

After the adjustment of all variables with P<0.05 in
the univariate analysis using a Poisson regression model,
coinfected were likely to be older, with lower lipid levels and
higher prevalence of pathological proteinuria compared to
HIV-monoinfected patients. Although coinfected patients
had higher prevalence of tenofovir-based regimen, there was
a strong association between hepatitis ¢ virus individuals to
pathological proteinuria and dyslipidemia. The values of
regression model are shown in Table 2.

DISCUSSION

Dramatic improvements in survival and disease progres-
sion in the HAART era led to liver, cardiovascular and renal
diseases to emerge as important causes of morbidity and
mortality among HIV-infected patients®”. Those individuals
have nowadays a higher risk of myocardial infarction and
cardiovascular death than age-matched uninfected controls.
Furthemore, HIV-related renal diseases are the third lead-
ing cause of end-stage renal disease (ESRD) among adult
African Americans®. The presence of ongoing inflammation
secondary to other chronic viral infections may promote
development of atherosclerosis and subclinical cardiovascu-
lar disease in HIV-infected patients. Coinfection with HCV
has been linked to endothelial dysfunction® and modulates
known risk factors for cardiovascular and renal diseases in
coinfected individuals®!239,

The present study examinated the influence of HCV ina
large cohort of HIV-infected patients, comparing coinfected
and monoinfected patients, regarding demographic aspects.
HIV/HCV-coinfected had prominent different characteristics
compared to HIV-monoinfected patients. First of all, they
were older, predominantely from male gender and had higher
proportion of African-American inside the group. Regarding
literature, coinfected patients are up to three times older than
other comparative control groups. Aditionally our results
indicate that in our population black race were predominant
among coinfected individuals, which is consistently with
general literature®2>3D,

Regarding abuse on drugs, they had higher prevalence
on all substances evaluated; alcohol, tobaco, crack cocaine,
inhaled cocaine and cannabis. Although coinfected individuals
are prone to abuse on alcohol and intravenous drugs, only a few
authors associate coinfection to other ilicit drugs as inhaled
cocaine®%?¥. On the other hand, coinfected and monoinfected
had similar pattern of CD4+ counts and HIV viral load control.
Regarding use of HAART both groups were under use of
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TABLE 1. Demographic data comparing groups of HIV/HCV-coinfected and HIV-monoinfected individuals

Factors Neo R e Neoos @asy P velue
Age, years (n=1,030) < 0.001
18-39 477 (46.3) 33 (27.0) 444 (48.9)
> 40 553 (53.7) 89 (73.0) 464 (51.1)
enlen pale Male gender 551(53.5) 83 (68.0) 468 (51.5) 0.001
Ethnicity (n=903) Caucasian 559 (61.9) 60 (52.2) 499 (63.3) 0.028
Abuse on drugs
Alcohol n = 886 140 (15.8) 35(33.7) 105 (13.4) < 0.001
Tabaco n = 886 343 (38.7) 57 (54.8) 286 (36.6) 0.001
Crack cocaine n = 886 48 (5.4) 16 (15.2) 32 (4.1) < 0.001
Inhaled cocaine n = 885 34 (3.8) 8 (7.6) 26 (3.3) 0.051
Cannabis n =884 29 (3.3) 8(7.7) 21 (2.7) 0.015
oy mass index Obese > 30.0 77(15.5) 06 (8.7) 71 (16.6) 0.133
Diabetes mellitus n = 1,025 65 (6.3) 11 (9.2) 54 (6.0) 0.249
Dyslipidemia n=1,023 254 (24.8) 11 (9.2) 243 (26.9) < 0.001
Hypertension n = 1,001 222 (22.2) 14 (11.8) 208 (23.6) 0.005
Chronic hepatitis B n=1,028 29 (2.8) 6(4.9) 23 (2.5) 0.143
gj;?glr‘ﬁf:l n - 664 133 (20.0) 29 (36.3) 104 (17.8) < 0.001
Cone OOt s,
> 500 474 (46.1) 46 (37.7) 428 (47.2)
200-500 445 (43.2) 60 (49.2) 385 (42.4)
< 200 110 (10.7) 16 (13.1) 94 (10.4)
T
<50 590 (57.3) 68 (55.7) 522 (57.5)
50 - 1000 163 (15.8) 24 (19.7) 139 (15.3)
> 1000 277 (26.9) 30 (24.6) 247 (27.2)
A e Yes 749 (74.8) 95 (79.8) 654 (74.1) 0.212
((;u:rge7n4t) use of NRTI < 0.001
TDF+3TC 269 (27.6) 54 (46.2) 215 (25.1)
AZT+3TC 452 (46.4) 39 (33.3) 413 (48.2)
NAIVE 253 (26.0) 24 (20.5) 229 (26.7)
Based-therapy
(n=1,030)
NNRTI
Efavirenz 292 (28.3) 46 (37.7) 246 (27.1) 0.020
Nevirapine 12(1.2) 1(0.8) 11(1.2) 0.999
Protease inhibitors
Lopinavir 228 (22.1) 26 (21.3) 202 (22.2) 0.906
Atazanavir 191 (18.5) 18 (14.8) 173 (19.1) 0.306
Fosamprenavir 16 (1.6) 1(0.8) 15(1.7) 0.709
Darunavir 10 (1.0) 3(2.5) 7 (0.8) 0.104

3TC: Lamivudine; AZT: Zidovudine; HAART: highly active antiretroviral therapy; NRTI: nucleoside reverse transcriptase inhibitors; NNRTI: Non- nucleoside reverse transcriptase inhibitors;
TDF: Tenofovir.
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TABLE 2. HIV/HCV-coinfected: Poisson regression model of all variables
with P<0.05 in univariate analysis

95% Confidence

Variable P Prevalence Interval for PR
rate

Lower Upper
Age higher 40 0.001  3.569 1938 6573
years
Male gender 0.205 1.376 0.840 2.253
Caucasian 0.551 0.865 0.537 1.393
Alcohol abuse 0.060 1.673 0.979 2.858
Smoke 0.107 1.531 0.913 2.569
Inhaled crack abuse  0.166 1.741 0.795 3.811
Dyslipidemia 0.002 0.277 0.124 0.619
Hypertension 0.165 0.613 0.307 1.223
Pathological 0.009 1.950 1183 3.212
proteinuria

medication in similar proportion, however coinfected were
prone to use tenofovir and monoinfected to zidovudine. This
particulariry probably is due to previous national guidelines
in whose zidovudine plus lamivudine were recommend as first
line backbone therapy. The option for tenofovir on coinfected
individuals were probably due to a better interaction with riba-
virin to future HCV treatment options. Finally the HIV/VHCV
coinfected group represented only 11.8% of the individuals in
study population, in agree with newly reports which observe
decline across all risk groups with decrease of burden of HCV
in general population®-3b,

Few studies suggest that elevations in cholesterol lev-
els may actually be blunted in patients coinfected with
HCVEG310212639 T g retrospective study of 357 HIV-monoin-
fected patients and 115 HIV/HCV-coinfected patients taking
HAART, mean changes in cholesterol were significantly lower
in coinfected than in monoinfected patients®. Another study
evaluated the incidence and risk factors associated with the
development of lipid abnormalities in 282 patients initiating
HAART, and a protective effect against developing hyper-
cholesterolemia was seen among HCV-infected patients®@®.
The related mechanism is unclear but it is likely to be due to
impaired cholesterol synthesis and enhanced cellular lipid
uptake in patients with HCV-coinfection®:1%27,

Although HCV may be associated with a lower risk of
developing hypercholesterolemia it does not appear that this
reduces overall cardiovascular risk, probably because any ben-
efit to the lipid profile may be offset by modulation of other
risk factors, as tobacco, illicit drugs and other comorbidities
as hypertension and diabetes®!>3%, In the present study, co-
infected had a significantly lower prevalence of dyslipidemia
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compared to monoinfected individuals, although there was
no difference between the groups regarding other metabolic
disorders as obesity, diabetes and hypertension.

Chronic conditions such as kidney disease associated to
HIV infection has increased overall and it vary according to
the population studied, with pathological proteinuria ranging
from 1% in a HIV-positive military veterans cohort without
ESRD to 32% among women in United States and 55% in a
cohort from Germany!*#2%2 While HIV is a well-defined
cause of acute and chronic kidney disease, HCV coinfec-
tion also plays a role in the development and progression of
renal condition in this population. Furthermore, coinfected
persons are more likely to progress to end-stage kidney
disease compared to those with HIV infection alone™!>!8:29),
In the present study 20% of the patients had pathological
proteinuria. When compared both groups, coinfected had
significantly higher prevalence than monoinfected individuals
(36.6% vs 17.8%). Tenofovir may play a role in this situation
because coinfected used more tenofovir than monoinfected,
and it is associated with proteinuria and ESRD, due to drug
accumulation within proximal renal tubules, leading to mi-
tochondrial injury and depletion®®.

The present study has some limitations. As far as we did
not evaluate the duration of HIV disease or antiretroviral
therapy, some of our findings could be underestimated.
Our analyses were based on a cross-sectional study; hence,
the influence of HCV over time could not be established
to evaluate cardiovascular and renal diseases. By the other
side, our study had several strengths. It was conducted in a
population of HIV-infected persons with clinical follow-up
and reliable information on antiretroviral use. Finally, the
group studied is a representative one, for two reasons: a large
cohort of patients evaluated; and a similar profile of patients
attended in HIV clinics nowadays.

In conclusion, HIV/HCV-coinfected individuals are
older, mostly from male gender and african-american. Also
this group is prone to abuse on tobacco, alcohol and illicit
drugs as inhaled and crack cocaine and cannabis. The pres-
ence of hepatitis C coinfection appears to predispose the
HIV-infected population to pathological proteinuria, pos-
sible associated to tenofovir and risk factors above, and to
present lower prevalence of dyslipidemia compared to HIV-
monoinfected individuals. Furthermore, clinicians should
recognize that coinfected and monoinfected individuals are
different groups regarding the traditional and HIV-related
risk factors and should be managed and screened individually
in order to prevent cardiovascular and renal complications.
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Antonello VS, Antonello ICF, Zaltron RF, Tovo CV. Coinfec¢cdo por HIV e o virus da hepatite C. Qual o perfil deste paciente hoje?
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RESUMO - Contexto - O aumento da sobrevida apos a introdug@o da terapia antirretroviral nos pacientes vivendo com HIV tem como consequéncia
o aparecimento de doengas emergentes nestes pacientes, como a hepatite pelo virus C, doengas renais e cardiovasculares. Objetivo - O presente
estudo tem como objetivo investigar as diferengas entre monoinfectados por HIV e coinfectados por HIV/virus da hepatite C, considerando aspectos
demograficos e clinicos de pacientes atendidos em uma clinica de HIV/AIDS em Porto Alegre, Brasil. Métodos - Revisao de prontuarios médicos de
1.030 individuos vivendo com HIV em uma clinica especializada em Porto Alegre, Brasil. Dados clinicos e demograficos foram coletados a partir dos
registros dos pacientes atendidos entre margo de 2008 e dezembro de 2012 na referida clinica. Resultados - O presente estudo ¢ um estudo transversal
com individuos vivendo com HIV, atendidos em um servigo municipal de HIV/AIDS em Porto Alegre, Brasil. A prevaléncia de hepatite pelo virus C
na presente coorte de estudo foi 11,8% (IC 95%: 9,9%-13,8%). Hipertensao e proteinuria patolégica eram ocorréncias mais comuns em coinfectados do
que monoinfectados. Por outro lado, dislipidemia foi mais comuns entre monoinfectados. Nao houve diferenga entre os grupos quanto contagem de
linfécitos CD4 totais ou HIV-RNA. Variaveis significativas na analise univariada com P<0,05 foram ainda analisadas usando um modelo de regressdao
de Poisson com variancia robusta. Coinfectados eram mais velhos, com os niveis de lipidios mais baixos e maior prevaléncia de proteinuria patologica
em comparagao com individuos monoinfectados. Apesar de os coinfectados apresentarem maior prevaléncia de estarem em uso de regime contendo
tenofovir, houve uma forte associagao dos individuos infectados pelo virus da hepatite C com proteinuria patoldgica e auséncia de dislipidemia.
Conclusao - Clinicos devem reconhecer que coinfectados e monoinfectados pertencem a grupos diferentes quanto aos fatores de risco tradicionais e
aqueles associados ao HIV, devendo estes serem manejados e rastreados de forma individual, para prevenir complicagdes cardiovasculares e renais.
DESCRITORES - Infecgdes oportunistas relacionadas com a AIDS. Hepacivirus. Coinfecgao. Terapia antirretroviral de alta atividade.
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