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ARTICLE INTFO ABSTRACT
Article history: Several studies have shown that HIV patients tend to develop autoimmune diseases, and
Received 13 July 2012 have numerous antibodies, such as antiphospholipid antibodies. Antiphospholipid anti-
Accepted 17 October 2012 bodies are the serological markers used in the diagnosis of the antiphospholipid syndrome.
Available online 31 December 2012 However, antiphospholipid antibodies also appear to exist in infectious diseases.

Objective: To measure the titers of antiphospholipid antibodies in healthy and in HIV positive
Keywords: Mexican mestizo patients, and correlate them with the patient clinical manifestations to
HIV identify possible findings compatible with an autoimmune disease.
aCL antibodies Material and methods: A case control study was conducted on 50 healthy mixed race Mexi-
Immunodeficiency can subjects and in 50 randomly selected HIV-positive patients from the Infectious Diseases

Department of a Regional Hospital in Puebla, México. Antiphospholipid titers were per-
formed on the patients and controls and analyzed to see if there was any correlation between
clinical signs.
Results: There was a statistical difference in the titers of anticardiolipin antibodies isotype
IgG between the control group and the HIV group. When sexual preference was evalu-
ated in the HIV group a statistical difference in the antibody titers was observed between
homosexual and heterosexual HIV patients.
Conclusion: There were no correlations found between the antibody titers and specific clin-
ical manifestations in HIV positive patients. The exact clinical meaning of the presence of
these antibodies in HIV positive patients is still unknown, so further studies are needed.
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Anticuerpos antifosfolipido en pacientes mexicanos VIH positivos

RESUMEN

Varios estudios han demostrado que los pacientes con VIH tienden a desarrollar
enfermedades autoinmunes, presentando diversos anticuerpos como los anticuerpos
antifosfolipidos. Los anticuerpos antifosfolipido son los marcadores serolégicos que se
emplean en el diagnéstico del sindrome antifosfolipido. Sin embargo los anticuerpos
antifosfolipido también suelen existir en enfermedades infecciosas especificas.

Objetivo: Medir los titulos de anticuerpos antifosfolipido en pacientes mexicanos mestizos
sanos y VIH positivos y correlacionarlos con las manifestaciones clinicas de los pacientes
para identificar posibles hallazgos compatibles con alguna enfermedad autoinmune.
Material y métodos: Se trata de un estudio de casos y controles en el que se evaluaron los
titulos medios de anticuerpos antifosfolipidos en 50 mestizos mexicanos mestizos sanos y
50 VIH positivos, asi como su correlacién con las manifestaciones clinicas de cada paciente,
siendo éstos elegidos aleatoriamente del servicio de Infectologia de un Hospital Regional en
Puebla, México.

Resultados: Hubo una diferencia estadisticamente significativa en los titulos de anticuerpos
anticardiolipina del isotipo IgG entre el grupo control y el grupo infectado por VIH. Cuando
se evalud la preferencia sexual en el grupo de los pacientes VIH positivos se encontré una
diferencia estadisticamente significativa en los titulos de anticuerpos anticardiolipina entre
pacientes homosexuales y heterosexuales con VIH.

Conclusiones: No se encontré ninguna correlacién entre los titulos de anticuerpos y las mani-
festaciones clinicas en los pacientes infectados con VIH. El significado exacto de la presencia
de estos anticuerpos en los pacientes infectados por VIH continta siendo desconocido, por
lo que se necesitan mas estudios en el futuro.

© 2012 Sociedad Espanola de Inmunologia. Publicado por Elsevier Espana, S.L. Todos los

derechos reservados.

Introduction

Antiphospholipid antibodies (aPL) are a heterogeneous group
of autoantibodies directed against negatively charged phos-
pholipids, protein-phospholipid complexes and phospholipid
binding proteins measured by solid-phase immunoassays.’?
These antibodies are detectable in serum of patients with
various diseases including autoimmune diseases, lympho-
proliferative disorders, coagulation disorders, recurrent fetal
loss, and some viral and bacterial infections, secondary to an
intense antigenic stimulation of the immune system.>~

aPL such as lupic anticoagulant (LA), anticardiolipin
(aCL) and anti B-2-glycoprotein (ap2-GPI) antibodies are
associated with an increased risk of arterial and venous
thromboembolism, which is a common clinical finding in
the antiphospholipid syndrome (APS).2% The aB2-GPI is not
required to establish the diagnosis of APS; however, it has been
linked to thrombotic events.® The aPL are related to a pro-
thrombotic condition due to modifications in the coagulation
pathway, associated to recurrent pregnancy morbidity such as
fetal loss and thromboembolic complications.?>

aPL have also been associated to viral and bacterial infec-
tions. The first description was with syphilis, but many other
viral, bacterial and parasitic infections have also shown to
increase aPL, mainly aCL. With the wide use of the aCL ELISA
for the detection of aPL in the diagnosis of the APS, it was
quickly noticed that this test is also regularly positive in
patients with viral and bacterial infections.” aPL have been
detected in serum of patients infected with Hepatitis C Virus,

Human Immunodeficiency Virus (HIV), Cytomegalovirus, Vari-
cella Zoster Virus, Epstein-Barr Virus, Adenovirus, Parvovirus
B 19, legionnaires diseases, Tuberculosis, among others.*8

Specifically aCL and ap2-GPI have been found increased
in patients with chronic HIV infections, but their association
with thrombotic events has not been proven.’ Abuaf et al.
reported on the prevalence of aPL in HIV infection, and aCL
were reported to be present in 0-94%, aB2-GP1 in 4-47%.1011
ap2-GPI are not usually found in this type of patients; besides
when they are absent or exist at low titers there is a minor
risk for a thrombotic events to occur.%>'? Some authors have
proposed the association between these antibodies and the
development of symptoms; therefore, itis important to reeval-
uate the real role of these antibodies in HIV infection and to
determine if it is an epiphenomenon of no clinical relevance.

In HIV infection, aPL have been closely linked with viral
replication levels. On one hand, some authors suggest that
HIV infection is associated with many abnormalities in B
cell function, resulting in the production of a large variety
of autoantibodies. Therefore, in HIV positive patients, aPL,
specifically aCL, are considered to be a marker of impaired
humoral irnmunity.4 On the other hand, Solis et al,, in a
case report, showed that as the viral load increased, the aPL
titers increased too.” This could definitely support the idea
that stronger antigen stimulation involves a stronger immune
response, even though it is a faulty one.

APS is a disease characterized by thrombotic events and
several laboratory abnormalities.?® It usually affects arterial
and venous beds causing transient ischemic attacks, stroke
or deep venous thrombosis, respectively.> The diagnosis is
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established by the presence of aCL IgG or IgM isotypes at
medium or high titers in two or more measurements 12 weeks
apart or the presence of LA plus clinical evidence of vascu-
lar thrombosis, confirmed by Doppler or histopathology tests
or the presence of pregnancy morbidity such as fetal loss or
premature births. It is interesting to note that many authors
have found aCL IgG and IgM isotypes in serum of patients with
HIV no matter their sex, risk factors and stage of disease, but
still the diagnosis of APS is not commonly integrated in these
patients.

The clinical significance of these antibodies in infection
is controversial because these antibodies are not pathogenic,
and do not appear to be of an autoimmune nature, what is
justified by the absence of thrombotic events. It is a fact that
thromboembolic events are reported in approximately one-
third of HIV positive patients with aPL, but again, a few HIV
positive patients have been diagnosed with APS. The primary
objective of this study was to determine mean titers of aPL in
HIV positive patients and analyze their correlation with the
patient clinical manifestations mainly thrombotic/ischemic.

Patients and methods
Patients

The presence of aCL antibodies in HIV positive individuals was
determined in fifty Mexican mestizo patients selected among
those attending the Infectology Service at a Regional Hospital
No 36, during the period from March 2009 to June 2009. All
of them previously signed an informed consent; the protocol
was authorized by the Hospital Ethics Committee. HIV positive
patients (12 females and 38 males) had an age range of 22-67
years. Fifty HIV negative individuals (8 females and 42 males)
had an age range of 25-52 years.

5ml of peripheral blood was obtained from each individual,
the blood was centrifuged in order to obtain the serum; the
serum from healthy individuals was obtained from the hos-
pital’s Blood Transfusion Service. Serum was stored at —40°C
until tested and was not re-frozen.

Methods

A case control study was conducted to compare the titers of
aPL detected from serum of HIV positive and negative patients.
aPL specifically, aCL of IgG and IgM isotypes and p2-GPI, were
measured using a commercial enzyme immunoassay (ELISA)
kit (Bindazyme, the Binding Site Ltd., Birmingham, UK) and
results were expressed in units, according to the manufacturer
instruction. To increase the precision we analyzed all samples
by duplicate, and performed a calibration curve of 5 points
according to international guidelines.®

Statistical analysis

Quantitative  variable means were expressed as
means + standard deviation. Comparison of values between
the case and control subjects was determined using Fisher’s
exact test. Spearman’s rank correlations were used for com-
parisons of antibody levels between patient groups. The

statistical analysis was performed using the GraphPad Prism
software.

Results

The mean age of the 50 Mexican HIV positive patients was
41.94 +11.81 years. The sexual preference of HIV patients was
46% heterosexual, 34% homosexual, and 20% bisexual. All the
individuals who formed the control group were heterosexual.
Patients were not selected; the Infectology service and Blood
Transfusion Service sent consecutively, only those patients
who agreed to participate, without asking their sexual prefer-
ences. Before taking the blood sample, we asked all individuals
to fill out a questionnaire; the data analysis showed that there
was an important difference in the sexual preferences of HIV
patients attending the regional hospital No. 36 in Puebla com-
pared to the control group, because in this we realized a
bibliographic search and found that some authors had pub-
lished differences in some molecules depending on the sexual
preferences, for this reason we decided to take into account
the sexuality of our participants to perform the antiphospho-
lipid level analysis.

The data collected from the medical records as expected
were very diverse; we made a classification of the most com-
mon symptoms in our group, and diarrhea (34%), anemia
(20%), skin manifestations (15%), urinary tract infection (12%),
Hepatitis B Virus infection (10%) and lower respiratory tract
infection (10%) were the more common findings. 6% of the
patients had bone pain, herpes simplex virus infection, warts,
sore throat, peripheral polyneuropathy, pharyngitis, myopa-
thy, and neuro-infection.

The evaluation of aPL showed that aCL IgG levels
were significantly higher than those found in control
individuals. The mean titer of aCL IgG in the HIV
patients was 16.18 +£41.37 U/ml, compared to control group
3.076 £2.002U/ml (p=0.0001). 10% of patients showed high
positive aCL titers, the mean level in these patients was
134.160 +39.961 U/ml. When the aCL IgG levels were analyzed
by sexual preference we found a statistically significant dif-
ference between individuals whose sexual preference was
homosexual to those heterosexual (p=0.025) (Table 1).

The analysis of aCL IgM showed that the mean titer in HIV
patients was 5.47 +£12.92 U/ml and in the control group it was
2.38+2.20U/ml, but there was no statistically significant dif-
ference. 6% of the patients had high positive levels of aCL
IgM (83.9 £2.57), but when the group was analyzed by sexual
preference there were no differences between groups.

The mean titer of ap2-GPI in our HIV population was
2.55+2.21U/ml, and in the control group was 2.1+1.1U/ml,
both groups showed normal levels of aB2-GPI. All these results
are shown in Table 1.

Discussion and conclusion

Our results showed that in the HIV group, the aPL, specifi-
cally aCL IgG or IgM isotypes were present, and were found in
higher titers than the control group. As shown in Table 1, the
data analysis showed important differences in the aPL levels
between HIV patients and the control group, as we mention in
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Table 1 - The levels of aPL (U/ml) in our study groups when the sexual preferences were analyzed.

Heterosexual Homosexual Bisexual HIV Group Control
aCL IgG? 3.63 + 4.33 32.5+59.3 13.8 £ 35.8 16.18 + 41.3 3.076 + 2.002
aCLIgMP 4.60 + 10.0 8.59 + 18.1 3.30 + 2.86 547 £ 1291 2.38 +£2.20
ap2-GPI® 3.58 + 4.78 275+ 20 2.31 4+ 1.02 2.509 + 2.21 21+11

2 Ig G anticardiolipin antibodies.
b g M anticardiolipin antibodies.
¢ Anti-B2 glycoprotein antibodies.

the results section, there was a statistical difference in the aCL
IgG levels between these groups, although no statistical differ-
ence was found when the HIV group was analyzed by sexual
preferences, but it is very important to emphasize that the
aCL IgGis 10 times higher in homosexual patients and 4 times
higher in the bisexual compared to the control group. Also it is
interesting that those heterosexual HIV patients had the same
IgG levels than the control group. Unfortunately this is not
statistically significant because of the large standard devia-
tion present in our group. We had also interesting results with
the aCL IgM levels; in this case, the differences were minor
although homosexual HIV patients had 3.6 times more IgM
levels than control.

The clinical records were analyzed and the data obtained
demonstrated that sexual preference had an apparentrelation
with higher antibody titers. There are reports in the literature
such as Canoso et al. that shows an increment of IgG aCL in
homosexual men or the report of Mulhall who showed that
57% of homosexual have an increase of aPL.

Although the levels of aCL of the IgG isotype was signif-
icantly increased in the patients, there are no clinical data
on these patients that correlate with antiphospholipid anti-
bodies novel, so this elevation of antibodies may be only an
epiphenomenon rather associated with the infection process
and that has nothing to do with the process inflammation
present in the APS. The levels of these antibodies were higher
in those homosexual individuals with HIV, may be because
they are associated with other infections acquired previously;
as reported in the literature this group have a higher rate of
infections.

At the moment of the study, no patient had a diagnosis
of APS nor had any isolated thrombotic event. APS is known
to present other spectrum of clinical manifestations like
thrombocytopenia, myelitis transverse, movement disorders
and livedo reticularis but none of these were present in any
patient who had high titers of aPL.>36.16 No correlations were
found between aPL titers and other clinical manifestations
or the drugs used for their treatment.” Clinical manifesta-
tions can be found in advanced stages of AIDS, in the form
of microangiopathic thrombosis of the glomerulus.!? Several
hypotheses have been proposed trying to explain the asymp-
tomatic thrombosis or renal failure in HIV positive patients
with aPL; some of them propose primary endothelial cell
damage with liberation of vasoactive molecules such as the
vasoconstrictor endothelin-1, IL-6, and TNF-a.2*

The reported prevalence of aPL levels in infections is very
variable, and this can be due to different methodological
procedures used for their quantification, such as the type of
assay used, the different cut-off levels that indicate positivity

of the test, the heat applied for the activation of serum,
among others. Patient selection and ethnic diversity may also
play a major role in the discrepancies found for aPL positivity
reported in infections such as HIV, syphilis and HCV.

Currently clinicians are not aware of the presence of aPL in
a diversity of diseases. Although the role of aPL in HIV is con-
tradictory there are reports of no association'*1® or positive
association between having positive aCL and thrombosis, 18
so it is important to define clearly if the levels of aPL influ-
ence the clinical presentation of antiphospholipid syndrome
in HIV patients. Therefore the detection of aPL in different clin-
ical situations could help to avoid future thrombotic events,
improving the prevention with prophylaxis and the general
outcome.
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