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Abstract

Introduction: Hepatitis C virus (HCV) and human immunodeficiency virus (HIV) have identical transmission routes, explaining
the high prevalence of coinfections. The main aim of this study was to detect fluctuations in serological HCV levels in HIV
patients. Methods: We analyzed samples of 147 patients who attended an outpatient service that supports HIV/AIDS patients in
Sédo Paulo city. We also recruited 22 HCV-monoinfected patients who attended the /nstituto Adolfo Lutz Laboratory in Sdo Paulo
city, to compare the test results. Serological testing of the blood samples was performed for the detection of HCV antibodies.
The samples were then analyzed using real-time PCR for RNA viral quantification and sequencing. Results: We found that
13.6% of the study population was coinfected with HIV and HCV. In 20% of coinfected patients, fluctuations in serology
results were detected in samples collected during the follow-up. No changes in anti-HCV serological markers were observed in
HCV-monoinfected patients. An HCV viral load was detected in 9,5% of the samples collected from HIV patients. Conclusions:
Our findings provide important clinical data to public health professionals and highlight the importance of periodic monitoring
of HCV/HIV coinfected patients.
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INTRODUCTION

Hepatitis C virus (HCV) infection is one of the leading
causes of chronic liver disease worldwide and can lead to
cirrhosis, liver failure, and/or cellular hepatocarcinoma'.

About 71 million individuals with chronic HCV infection are
atrisk of developing disease complications worldwide?. Brazil is
considered a country of intermediate endemicity for hepatitis C.
In an epidemiological study conducted in all 5 macro-regions of
Brazil and the federal district, the prevalence of HCV antibodies
was 1.38 (95% confidence interval [CI] 1.12%—1.64%)°.

The risk for HCV infection has been increasing among the
most vulnerable population groups, including illicit drug users,
patients who participated in blood transfusions before 1993, and
individuals with other forms of percutaneous exposure such as
tattoos, piercings, dental procedures, or manicures/pedicures®.

In Brazil, approximately 0.5% of the adult population is
living with HIV. Among individuals attending public health
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services for outpatient care, 16% were shown to be coinfected
with HCV>. Among the hepatitis-confirmed cases, from 2007
to 2016, 9.8% had HIV coinfection. Among the Brazilian
regions, the highest rate of HIV/HCV coinfected individuals
was observed in the Southern region, with 13.2% of the total
cases of hepatitis C°. Moreover, 42% of individuals attending the
Centers for Testing and Counseling and 54% of those attending
infectious disease clinics were coinfected with HIV and HCV?.

Since HIV/HCV coinfection has great epidemiological
importance, the present study attempted to diagnose HCV in
HIV patients.

METHODS

Patients

Sampling, by convenience, was done in HIV patients randomly
recruited from 169 appointments. These patients attended an
outpatient service that supports HIV/AIDS (SEAP) patients at the
Department of Infectious Diseases, Faculty of Medicine, University
of Sao Paulo from June, 2013 to March, 2016.

Of the 169 appointments, 13 patients were no longer
registered for the service, eight did not agree to participate
in the study, and one was not able to provide a blood sample.
Therefore, 147 patients were followed for this study.
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To compare data on the fluctuations in serological test
results between HIV/HCV-coinfected and HCV-monoinfected
individuals, we also analyzed data of 22 patients who attended
the Hepatitis Laboratory at the Instituto Adolfo Lutz from 2014
to 2016.

Ethics

Blood samples were collected only after written consent
forms had been signed. This study was approved by the
Ethical Committee in Research at the Instituto Adolfo Lutz
(CEPIAL #663.499).

Clinical Samples

Two tubes containing EDTA were used to collect 4 mL
peripheral blood from each patient. After centrifugation, plasma
samples were aspirated, aliquoted into 2 mL microtubes, and
stored at -20 °C until further testing.

Two samples were obtained from each patient to detect new
infections and fluctuations in serological markers or HCV RNA.
The first blood sample collection was conducted between June,
2013 and May, 2014, and a second collection was performed
between November, 2014 and June, 2015. Of all patients, four
showed discordant results; thus, we collected a third sample to
confirm their molecular and serological test results.

Hepatitis C Virus Serological Diagnosis

Serological screening of all blood samples was performed
with a commercial Murex™ anti-HCV-version 4.0 kit (Murex
Biotech SA, Johannesburg, Republic of South Africa) registered
and approved by the Brazilian Ministry of Health.

Hepatitis C Virus Molecular Diagnosis

All blood samples were analyzed with real-time (RT)
polymerase chain reaction (PCR) using the Abbott Real
Time HCV™ assay (Abbott Molecular, Des Plaines, USA),
regardless of serology results. This enabled us to detect both
serological and occult infections. Samples testing positive in the
quantitative assay were also submitted to in-house RT-PCR for
the characterization of viral genotypes.

Genotyping was performed by comparing the alignment of
the amino acid sequences with known HCV genotype sequences
in GenBank. The Sequence Scanner Software (Applied
Biosystems™, Foster city, USA) was used for these analyses.
Genotype classifications were confirmed by the genotyping tool
available on the NCBI website (http://www.ncbi.nlm.nih.gov/
projects/genotyping/formpage.cgi).

Analysis of Medical Records
The medical records of all patients were analyzed to obtain

the CD4 lymphocyte values, HCV and HIV viral load, and HCV
serological tests needed for the analyses.

Statistical Analysis

For statistical analyses, was used the Statcalc tool available
in the program Epilnfo for Windows, version 6.04. Results with
a p-value of < 0.05 were considered statistically significant.
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RESULTS

One hundred and forty-seven patients [95 men (65%) and 52
women (35%)] were recruited on the date of their appointment at
the SEAP. The predominant age group was 50-59 years (46%).

From the 147 patients, 133 (90%) had CD4 T-lymphocytes
> 350 cells/mm? (CD4 mean = 676 cells/mm?); 26 patients
showed detectable HIV viral load, > 40 copies/mL (VL mean
99103 copies/mL) and 121 patients (82%) had HIV viral load
<40 copies/mL.

Of all patients, 13.6% (20/147) had been exposed to the
HCYV virus and 9.5% (14/147) exhibited an HCV viral load in
at least one of the samples.

Discordant serological results were observed for
four patients (20%) with fluctuations in HCV serology
(Figure 1). These patients exhibited varying reactive, non-
reactive, or indeterminate results during follow-up at the service.
In contrast, no changes in anti-HCV serological markers were
observed in HCV-monoinfected patients. The differences
between results obtained from monoinfected and coinfected
patients were statistically significant (p=0.02). No detectable
HCYV viral load was found in any of the samples or previous
examinations for these patients.

Patients with fluctuations in results showed high levels of
CD4 T-lymphocytes (mean =470.5 cells/mm?) and undetectable
HIV viral load (< 40 copies/mL).

The log values of the viral load averages of all positive
samples from the first and second collections were 5.92 and
5.74, respectively. We did not observe any significant changes
in viral load values in the patients; i.e., patients did not have a
variation > 1 log 10 during the HCV viral load quantification.

Ofthe 14 samples with HCV-positive viral load, genotyping
by sequencing could only be performed for 13 samples because
of low viral load in the other samples. The predominant
HCV genotype was la (69%, 9/13), followed by genotypes 3a
(23%, 3/13) and 2b (8%, 1/13).

DISCUSSION

Serological and rapid tests are the most commonly used
tools to screen individuals for HCV infection. Third-generation
HCV enzyme immunoassays use recombinant antigens from the
core regions (NS3, NS4, and NS5) of the viral genome. These
assays allow for the detection of HCV antibodies about 4 to 6
weeks after infection and have a specificity and sensitivity of
> 99%’. However, the performance of these tests depends on
the levels of antibodies in the serum or plasma of the patient.
Therefore, antibodies, although present, might not be accurately
quantified due to their concentration being below the detection
limit of the test being used?®.

In this study, we observed fluctuations in the serology
results of several serum samples although the patients did not
present immunodeficiency and had CD4 T-lymphocyte values
within normal parameters. These patients showed reactive, non-
reactive, and indeterminate episodes during different analyses,
even for very short intervals between sample collections. It is
important to emphasize that these patients had never undergone
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FIGURE 1: Representation of optical density of ratios of each sample based on the manufacturer’s cut off (10 %). The dashed line represents OD/CO=1.
Values between 0.90 and 1.10 are considered indeterminate. Values >1.10 are considerate reactive (R) and values <0.90 are considerate not reactive (NR).

treatments for hepatitis C. To the best of our knowledge, this
is the first report describing the possibility of serological
fluctuations in HCV test results in HIV patients.

Fluctuating serological profiles are commonly found in
immunosuppressed patients. According to Moreira and Mendes-
Corréa, immunosuppression can alter the concentration of total
antibodies, preventing them from being detected in serological
tests”!%; however, in our study, the HIV infection was well-controlled.

Serological and virologic tests are essential to diagnose
HCYV infections. Virologic tests include molecular assays that
detect and quantify HCV RNA and can be used to determine
the HCV genotype'!. Primary HCV infection may not always
elicit HCV antibodies, suggesting that persistently low levels of
HCV RNA might be associated with absent or delayed antibody
responses. Therefore, serological tests can show false positive
or negative results despite improved sensitivity and specificity.
When serology shows false negative or positive results, patient
monitoring is compromised”'?. In this study, we found no
changes in serological markers in HCV-monoinfected patients.
This is an important finding because it shows that fluctuation
does not commonly occur for the anti-HCV marker.

In the present study, the prevalence of HCV exposure in
HIV patients was 13.6%. Importantly, it has been shown that
HIV/HCV coinfection is associated with a worse progression to
severe liver disease and is considered one of the major causes
of death in HIV patients. Moreover, coinfection can increase

the risk of transmission of hepatic diseases!®. Mendes-Corréa
observed a prevalence of HCV/HIV co-infection of 17.7% in
1457 HIV patients that was much higher than the prevalence
among blood donors or other population studies in Brazil"*.

In this study, we found the highest prevalence of HCV
among men aged 50-59 years. The 2017 STD/AIDS and Viral
Hepatitis Epidemiological Bulletin of the Brazilian Ministry
of Health in 2016 reported the highest prevalence of HCV
infection in patients aged 55-59 years.® The occurrence of
HCV infection in this age group can be explained by the lack
of previous regulation such as sterilization of materials, lack of
HCV screening at blood banks, lack of screening of risk groups,
non-use of condoms, and HIV infection'*.

HCV genotyping is important not only to provide
epidemiological data but also to help physicians choose adequate
medications and decide on the ideal time of administration. In
the present study, the most commonly identified HCV genotype
was genotype 1 (69%), followed by genotypes 3 (23%) and 2
(8%). Similar data were reported by other studies'>!°.

Patients with positive HCV viral loads (14/147) did not
exhibit significant changes in the log between the collection
periods. A total of 3/14 patients had CD4 T-lymphocyte counts
< 350 cells/mm?, which is considered an important factor for
HCYV progression in HIV patients'”'8.

Dieterich showed that HIV/HCV coinfection is likely
deleterious for both conditions. HIV infection is an important
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cofactor for the progression of liver disease caused by HCV,
increasing viremia and accelerating progression to cirrhosis. On
the other hand, HCV appears to accelerate the progression of
HIV infection, resulting in increased viral load and reduction of
CD4 T-lymphocytes'. In this study, no significant correlation
between HCV viral load and CD4 T-lymphocyte count was
observed. However, all patients used antiretroviral drugs at the
time of sample collection, explaining the regulation of their HIV
infection and consequent maintenance of their immune system.

In this study, 30% (6/20) of HCV-infected patients with
resolved infection were detected. Data on the natural history
of HCV infection have shown that about 15-20% of HCV
patients with acute hepatitis C could recover with no risk of
chronic disease?**!.

Previous studies have indicated that the prevalence of HCV/
HIV coinfection might be underestimated due to serological
fluctuations in HIV patients or due to spontancous viral
bleaching?>*. In this study, four patients showed fluctuations in
serology. All four had at least one positive result, and all results
showed undetectable viral loads. In patients showing fluctuations
in serology, physicians cannot determine the infection status
of the individual; hence, diagnostic testing must be repeated.
Inconsistent test results might affect the follow-up of these
patients. Figure 1 shows the results of the serological fluctuations
for these patients. In these patients, although positive HCV test
results were observed, they could not be confirmed in follow-up
tests; such a variation in serological results can hamper clinical
decision-making. Serological fluctuations could have been due
to errors in the patients’ medical records or the use of low-quality
serological kits. Fluctuating test results should be interpreted with
caution; the quality of the diagnostic kits, the technical analysis,
and the period of sample collection should always be analyzed.

This study revealed the presence of fluctuations in HCV
serological test results in HIV patients. Our findings highlight
the difficulty of following up these patients, as they are often
screened using a single serological test that can show false
negative or positive results. The effectiveness of serological
and molecular tests employed together in the diagnosis of HCV
infection in HIV patients should be implemented for screening
new patients and for following them up. Serological data are likely
not sufficient to make an accurate diagnosis, and health services
and epidemiological surveillances should be alerted. Based on
our data, HIV patients should be monitored periodically during
subsequent consultations to verify the presence of HCV RNA and
the maintenance of reactive serology. Thus, combining serological
and molecular assays is likely the best approach to evaluate
HCV/HIV-coinfected patients to reduce the risk of spreading
HCYV, as these assays likely have a synergistic effect’.
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