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ABSTRACT - Background & Aims: HIV-seropositive subjects are more susceptible to
cardiovascular diseases. Thus, the objective of the present study was to determine the
metabolic changes influenced by HIV infection and its treatment and the cardiovascular
risk associated with ferritin and inflammatory markers. Methods: A cross-sectional study
was conducted on 36 adult volunteers of both sexes divided into the following groups:
HIV* with lipodystrophy (HIV*LIPO®), HIV* without lipodystrophy (HIV*LIPO") and
HIV- (Control). Anthropometric evaluation was performed and the following analyses
were carried out: glycemia, insulin, total cholesterol, LDL-C, HDL-C, triglycerides, iron,
ferritin, AST, ALT, alkaline phosphatase, TNF-a and CRP. The Framingham score was
calculated and HOMA-IR was determined. Results: The HIV*LIPO™ group had higher
values of HOMA-IR, glycemia, insulin, TNF-a, ferritin and cardiovascular risk and
reduced values of HDL when compared to to control group. Cardiovascular risk was
positively correlated with ferritin and TNF-a and negative correlated with HDL values.
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Conclusion: Our study is meaningful to provide evidence that HIV asymptomatic
patients with lipodystrophy could have higher levels of ferritin and TNF-a and higher risk
for cardiovascular diseases.
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INTRODUCTION

The natural course of infection with human immunodeficiency virus (HIV) is
characterized by intense and continuous viral replication and its consequence is
immunodeficiency of the infected individual that causes conditions ranging from an
asymptomatic status to the development of serious opportunistic diseases (BARROS et
al., 2012). Highly active antiretroviral therapy (HAART) is used promotes significant
suppression of viral replication and reduces the occurrence of opportunistic infections
(DOURADO et al., 2006; WHO, 2003) Although, HAART is also associated with severe
side effects, such as changes in the distribution of body fat and metabolic alterations
(dyslipidemias and insulin resistance), defined by lipodystrophy syndrome
(BERGERSEN et al., 2006; MARCASON, 2009).

Autopsy studies have demonstrated an association between HIV and coronary
artery disease (JOSHI et al., 1987; RERKPATTANAPIPAT et al., 2000). However, with
the introduction of HAART and the chronicity of the disease, an increase in the
occurrence of cardiovascular involvement has been observed in these patients (HENRY
et al., 1998; PATON et al., 1993). The most diverse cardiovascular manifestations have
been observed as a consequence of HIV infection itself, of autoimmunity, of the
immunological reaction to other viral infections, neoplasias, prolonged
immunosuppression, malnutrition and the cardiotoxicity of the medications (ARSHAD et
al., 2000; RICKERTS et al., 2000).

At the same time, there is a current discussion about the participation of iron in
the inflammatory process. Studies have shown correlations between increased ferritin
concentrations and elevated concentrations of inflammatory cytokines, suggesting
biological relations between ferritin and the response to inflammatory markers associated
with atherosclerosis and its complications (BARBARO, 2002).

Anemia of chronic disease is a frequent hematologic disorder in HIV-infected
patients, with its occurrence being related to chronic inflammatory diseases, chronic
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infections or neoplasias, with activation of the immunologic system (SANTOSH et al.,
2015).

In contrast to iron deficiency anemia, the clinical manifestations of anemia of
chronic disease include reduced serum iron levels despite the presence of adequate
reticuloendothelial iron reserves, reduced total iron binding capacity, and increased serum
ferritin levels (WEISS AND GOODNOUGH, 2005).

The relation between ferritin and vascular damage was analyzed in a study on
patients with hepatic steatosis, in which ferritin was found to be an independent predictor
of vascular damage. This result suggests that ferritin may represent a marker of vascular
damage (SULLIVAN, 2007).

The objective of the present study was to verify the metabolic changes influenced
by HIV infection and its treatment and to determine whether ferritin and the inflammatory
markers can also be used as indicators of cardiovascular risk.

MATERIALS AND METHODS

A descriptive, analytical cross-sectional study was conducted on 36 adults of both
sexes who were divided into three groups:

e HIV*LIPO™ (HIV-seropositive patients taking HAART, with lipodystrophy
syndrome)

e HIV*LIPO™ (HIV-seropositive patients taking HAART, without lipodystrophy
syndrome)

e Control (HIV-seronegative subjects).

All HIV-positive patients had an undetectable viral load, i.e., less than 50
copies/ml and a CD4" cell count of more than 200 cells/mm?3, had been taking HAART
for at least 6 months and had no signs or symptoms of opportunistic infections.

To be included in the HIV*LIPO™ group, an individual had to report loss and/or
accumulation of fat in specific regions of the body and these changes were confirmed by
clinical examination performed by the senior author (SUTINEN AND YKI-JARVINEN,
2007). Thus, it was an essential requirement to detect lipoatrophy, i.e., loss of visible fat
in peripheral regions (arms or legs) or in the face accompanied or not by lipohypertrophy,
i.e. accumulation of fat in an abdominal region, dorsal gibbosity or gynecomasty
(SUTINEN AND YKI-JARVINEN, 2007). Exclusion criteria were the presence of severe
renal, cardiac and hepatic changes and the use of ferrous sulfate supplementation.
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HIV-seropositive volunteers were recruited at the Special Unit for the Treatment
of Infectious Diseases of the University Hospital, Faculty of Medicine of Ribeirdo Preto,
University of Sdo Paulo (HCFMRP-USP), while control subjects were selected from
individuals of the different specialties of HCFMRP-USP with HIV-negative serology in
an exam performed for a different reason. The data of the participants and a blood sample
were collected in the Unit of Clinical Research of HCFMRP-USP. The study was
approved by the Research Ethics Committee of HCFMRP-USP (protocol n°® 3900/2011)
and all subjects gave written informed consent to participate.

Anthropometric evaluation

Weight and height were measured and body mass index (BMI) was calculated as
weight (kg) divided by height (m) squared and classified according to the World Health
Organization (WHO, 2000).

Biochemical analyses

Blood samples were collected in the morning into 5 mL SST® Il Advance® BD
vacutainer® tubes after a 12 hour fast. The samples were then centrifuged in a Universal
320R Hettich® centrifuge for 10 minutes at 23°C and at 3500 rpm. The sera obtained
were stored at -20°C until the time for analysis. The biochemical analyses were performed
in the Multiuser Laboratory of Nutrition and Metabolism of HCFMRP-USP.

Serum iron and ferritin were determined for the evaluation of iron metabolism.
Serum iron was determined by colorimetry using a Labtest® kit (Labtest Diagndstico S.
S., Lagoa Santa, Minas Gerais, Brazil) and the Spectro Max M5 apparatus of Molecular
Devices®. Ferritin was determined by a solid phase chemiluminescent immunometric
assay (IMMULITE®, DPC, Los Angeles, CA, USA).

The hepatic profile of the patients was evaluated based on the serum determination
of the enzymes aspartate aminotransferase (AST), alanine aminotransferase (ALT) and
alkaline phosphatase by colorimetry using Labtest® kits and the Spectro Max M5
apparatus.

Insulin resistance was analyzed using the homeostasis model assessment—insulin
resistance (HOMA-IR) index, calculated by the formula: fasting glycemia (mmol/l =
mg/dl + 18) x fasting insulinemia (uU/mI)/22.5 (STERN et al., 2005).

t
CARDIOVASCULAR RISK, FERRITIN AND INFLAMMATORY MARKERS IN HIV-SEROPOSITIVE
PATIENTS WITH LIPODYSTROPHY

Paginas 85 a 95
88



Temas em

Saude

Volume 17, Nimero 4
ISSN 2447-2131
Joao Pessoa, 2017

Artigo

Fasting glycemia was determined by colorimetry using Labtest® Kits (Labtest
Diagnostico S. S.) and the Spectro Max M5 instrument of Molecular Devices®, and
fasting insulinemia was determined by solid phase chemiluminescent immunometric
assay using a comercial kit IMMULITE®, DPC).

In order to determine the lipid profile, total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C) and triglycerides (TG) were measured by colorimetry
using Labtest® Kits and the Spectro Max M5 instrument of Molecular Devices®. Low-
density lipoprotein cholesterol (LDL-C) was obtained from the combined TC, HDL-C
and TG results using the Friedewald equation (CORDOVA et al., 2004; FEI et al., 2000).

Serum concentrations of tumor necrosis factor alpha (TNF-a) and C-reactive
protein (CRP) were determined by solid phase chemiluminescent immunometric assay
using a commercial kit (IMMULITE®, DPC).

Cardiovascular risk

The Framingham score was calculated for all patients in order to determine the
probability of absolute risk of infarction and death within 10 years (XAVIER et al., 2013).

Statistical analyses

Statistical analyses were obtained in Statistical Package for the Social Sciences
(SPSS), version 15. An exploratory analysis of the data was first carried out. The basic
objective of this methodology is to synthetize a series of values of the same nature in
order to obtain a global view of the variation of these values by organizing and describing
the data with tables and graphs.

The nonparametric Kruskal-Wallis test, which does not require assumption about
data distribution, was applied to compare the 3 groups (HIV+LIPO+, HIV+LIPO- and
control). Partial Spearman correlations and its p value were used to summarize the
association between cardiovascular risk and others variables when adjusting for age.

RESULTS

The 36 subjects studied, 12 women and 24 males, were divided into three groups
of 12 subjects each. The sex distribution of the groups is presented in Table 1. Evaluation
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of nutritional status based on the BMI revealed that all groups had mean BMI values
below 24.9 kg/m?, i.e., within healthy limits (Table 1).

Among the three groups, age was significant different. The HIV+LIPO+ group
had longer time of HIV infection and of HAART use (Table 1). Data regarding the
biochemical profile of the groups are reported as mean + standard deviation (SD) for each
group (Table 2). Insulin, Glycemia HOMA-IR and TNFa values were higher for the
HIV*LIPO* group compared to Control group. Both HIV+LIPO+ and HIV+LIPO- had
lower levels of HDL in contrast to the control group (Table 2).

The mean levels of the hepatic enzymes AST and ALT were inside reference
values (YOUNG, 1987). There was difference between the HIV*LIPO™ and control
groups for ALT. Mean alkaline phosphatase concentration was higher in the HIV* groups
compared to control (Table 2).

Considering the biochemical iron markers, HIV-seropositive individuals of both
groups had higher mean ferritin levels compared to control, with emphasis on mean
ferritin concentration in the HIV*LIPO™ group, which was higher than the reference value
(YOUNG, 1987). Mean serum iron, although lower in the HIV-seropositive groups
compared to control, did not differ significantly between groups (p>0.05) (Table 2).

The absolute risk of infarction and death within 10 years was significant higher in
the groups of HIV-seropositive individuals comparing to control group (Figure 1). The
absolute risk of infarction and death within 10 years was positively correlated with ferritin
and TNF-a and negatively correlated with HDL (Table 3).

DISCUSSION

The present study investigated the possible changes in glucide, lipid, hepatic and iron
metabolism influenced by HIV infection and time of HAART use. The presence of
inflammatory markers, cardiovascular risk and iron metabolism variables were also
investigated in HIV-infected individuals with and without lipodystrophy.

Considering metabolic variables, in the present study, HOMA-IR, glycemia and
insulin were higher in the HIV*LIPO* group when compared to control group. This was
expected like fact previous studies, insulin resistance is part of metabolic alterations
present in lipodystrophy syndrome (MONTESSORI et al., 2004; NOOR et al., 2006;

VASSIMON et al., 2011).
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Regarding the lipid metabolism, alterations were observed only in HDL
concentrations. Studies emphasizes that the dyslipidemia associated with HIV infection
with the use of HAART is characterized meanly by low serum HDL-C levels and
increased TG levels, representing a lipid profile known to be atherogenic
(MONTESSORI et al., 2004; PODZAMCZER, 2013).

Studies have shown that disturbances in iron homeostasis and anemia are
associated with advanced HIV infection, in patients with aids disease (DRAKESMITH
AND PRENTICE, 2008; WISAKSANA et al., 2013). To our knowedge, there have been
no studies on the relationship between serum ferritin levels and HIV lipodystrophy. These
results provide novel evidence of ferritin as predictive factor to cardiovascular risk in this
group. The hiperferritinemia found in HIV+LIPO+ was correlated with higher
Framingham score. Also TNFa, an inflammatory cytokine, was higher in this group. The
presence of inflammatory cytokines and the activation of macrophages in an
inflammatory process act directly on iron metabolism, with a consequent inhibition of
erythropoiesis and a reduced bioavailability of iron reserves (WEISS AND
GOODNOUGH, 2005). Patients with chronic infections, inflammations or neoplasias
with persistent activation of the immunologic system, on a long-term basis develop
anemia of chronic disease, which is characterized by reduced serum iron levels despite
adequate reticuloendothelial iron reserves, with a reduction of total iron binding capacity
and an increase in serum ferritin (WEISS AND GOODNOUGH, 2005). Important to
highlight that higher levels of ferritin, TNF and cardiovascular risk was observed in
assintomatic HIV individuals and not patients with aids. Since a while HIV infection have
been considered as a chronic disease, frequently with no detectable viral load and higher
levels of CD4 count, although metabolic alterations have been raised with alterations of
glicemic and lipid metabolism. Some authors defined the HIV lipodystrophy as Metabolic
Syndome of HIV (BERGERSEN et al., 2006; MARCASON, 2009). This could be
associated with inflammation state of the individuals from the present study. Elevated
serum ferritin concentrations have been implicated in the pathogenesis of many chronic
inflammatory diseases including the metabolic syndrome (CHANG et al., 2013).

A study has confirmed that chronic diseases are accompanied by inflammatory
processes and that the presence of inflammation can precede the future development of
other diseases such as atherosclerosis. The inflammation reaction and the associated
immunological response are the main events leading to the process of atherogenesis in
conjunction with metabolic syndrome (YOUSUF et al., 2013). In the present study there
was a clearly higher risk of infarction and death within 10 years inboth HIV-infected
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individuals. This result agrees with data from other studies which reported an increase of
coronary artery disease in these group (HENRY et al., 1998; RICKERTS et al., 2000).

In HIV-infected patients taking HAART, dyslipidemia levels associated with
increased risk of cardiovascular diseases occur in approximately 70% of cases
(MONTESSORI et al., 2004). However, a study has shown that elevated CRP levels are
associated with an increased risk of cardiovascular diseases even in the absence of
hyperlipidemia (YOUSUF et al., 2013). The present study is limited by the small sample
size.

In conclusion, our study shows that ferritin can be considered as inflammatory
marker and to predict a higher cardiovascular risk. Therefore, our study is meaningful to
provide evidence that HIV asymptomatic patients with lipodystrophy had anemia of
chronic disease, with higher levels of ferritin and TNF-a and higher risk for
cardiovascular diseases.
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