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Abstract

Background: Infectious agents can activate self-reactive T cells. In general, infections trigger various mechanisms,
including a lack of auto-tolerance, induction of costimulatory molecules on antigen presenting cells, and molecular
simulation, in addition to cross-reactions between microbial antigens and self-antigens. HIV and leprosy coinfections
lead to self-immunity with the production of autoantibodies. However, not enough data on the immune behaviour
associated with this coinfection are available. Therefore, this study focused on the detection of autoantibodies
against cellular antigens (AACA) in individuals with HIV and leprosy coinfection in the Amazon region.

Methods: Patients were distributed into four groups according to their infections: (i) coinfection with HIV and
leprosy (n = 23), (i) infection with leprosy (n = 33), (i) infection with HIV/AIDS (n=25), and (iv) healthy blood donor
controls (n=100). AACA were identified by indirect immunofluorescence and the samples were tested using a
commercial diagnosis kit containing the antinuclear antibody HEp-2.

Results: Morphologically, all stages of cell division were assessed in addition to the morphological features
associated with the nuclear matrix, nucleolus, mitotic spindle, and cytoplasm. There was a high prevalence of AACA
in the coinfection group (47.8%, n=11) when compared with the control group of healthy blood donors (2.0%).
The results showed predominantly cytoplasmic staining in all groups analysed, and no difference was observed
between the presence or absence of AACA and the leprosy forms (paucibacillary and multibacillary) in the
coinfection group.

Conclusions: The results of this study show that despite the tendency of coinfected patients to have higher levels
of autoantibodies, no correlation was observed between clinical and laboratorial variables and morbidity associated
with HIV and leprosy coinfections or the levels of AACA in the serum of coinfected patients. These data are important
to elucidate this complex relationship between HIV and leprosy and thus improve the follow-up of these patients.
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Multilingual abstracts

Please see Additional file 1 for translations of the ab-
stract into the five official working languages of the
United Nations.

Background

According to the World Health Organization (WHO),
leprosy is a skin and peripheral nervous system infection
cause by Mycobacterium leprae that persists as a public
health threat. Countries such as India, Brazil, Congo,
Nepal, and Mozambique are where the majority of cases
are detected. In these leprosy-endemic countries, the
number of cases of human immunodeficiency virus
(HIV) infection is also rising [1].

From the onset of the acquired immunodeficiency syn-
drome (AIDS) epidemic, the possibility of coinfection in
endemic areas where leprosy and HIV could occur sim-
ultaneously became a concern. So far, there is scarce in-
formation on the impact of cellular immunodeficiency
on leprosy infection [2]. However, all clinical forms of
leprosy have been described in AIDS patients, which
suggest that the generalized immunosuppression associ-
ated with AIDS does not interfere with the clinical
spectrum of leprosy [3].

The main role of the immune system is to confer or-
ganic protection through specific mechanisms that
recognize foreign antigens. In certain circumstances,
these mechanisms can fail and an abnormal response to
host components can occur due to a lack of correct im-
mune tolerance, the mechanism allowing antigens from
the host to avoid recognition. This deregulation leads to
the production of self-reactive T lymphocytes and even-
tually to tissue damage [4].

In some cases, depending on the pathogen-host rela-
tionship, infectious agents can activate self-reactive T cells.
These infections trigger various mechanisms, including a
lack of auto-tolerance, induction of costimulatory mole-
cules on antigen presenting cells, and molecular simula-
tion, in addition to cross-reactions between microbial
antigens and self-antigens. Several studies have shown that
this interaction between infectious agents and the host are
not related to the presence or absence of the microorgan-
ism, but to the type of atypical immune response towards
the infection [5]. Amongst the most studied infections
with these responses types are viral hepatitis, mononucle-
osis, HIV infection, malaria, and leprosy [5-7].

Moreover, in the presence of particular stimuli, some
individuals produce antinuclear factors (ANFs) that
comprise a very heterogeneous group of autoantibodies,
reflecting a multitude of antigens. This can be explained,
in part, by the histocompatibility antigens (human leuco-
cytes antigen, [HLA]-B8, HLA-DR2, and HLA-DQ3)
present, in addition to familial genetic determinants. Pro-
duction of ANFs can be a consequence of other stimuli,
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such as drugs and viruses, which also depend on familial
determinants and histocompatibility antigens, amongst
other unknown factors [8, 9].

Following exposure to elements, both nuclear and
cytoplasmic, predisposed immunocompetent cells initi-
ate antibody production against specific nuclear and
cytoplasmic proteins. When in circulation, these auto-
antibodies can deposit in a variety of tissues and organs,
thus leading to the fixation of the complement system
and, as a consequence, triggering inflammation and tar-
get organ dysfunction [8-12].

The formation of the ANF complex could be an im-
portant specific marker of a series of conditions and
could also contribute to their prognosis. However, the
complex could also be almost irrelevant in the detection
of autoimmune diseases. For this reason, its detection
must always be characterized according to the fluores-
cence site, the patterns of deposition, the maximum di-
lution observed, and the clinical context [9, 11-15].

Both HIV infection and leprosy lead to self-immunity
with the production of autoantibodies. However, not
enough data on the immune behaviour associated with
this coinfection are available. Therefore, this study fo-
cused on the detection of AACA in individuals with a
HIV and leprosy coinfection in the Amazon region.

Methods

Study design

A transversal study in the Tropical Medicine Department
of the Federal University of Para (NMT-UFPA) was per-
formed. In this study, the patients analysed were part of the
Xavier series of patients [16] and were distributed into four
groups according to their infections: (i) coinfection with
HIV and leprosy (n = 23), (ii) infection with leprosy (n = 33),
(iii) infection with HIV/AIDS (n=25), and (iv) healthy
blood donors (1 = 100).

Study subjects

The information was obtained at the time of leprosy
diagnosis for all selected individuals, using as a reference
the population of HIV-positive individuals in the state of
Paré [17].

The population studied was established by means of
convenience sampling and included 23 to 33 individuals
per group who were admitted to the NMT-UFPA be-
tween 2000 and 2008, as well as 100 healthy blood do-
nors sourced from the hemocenter of Para.

For the group of patients coinfected with HIV and lep-
rosy, the individuals considered were all HIV-positive
with positive detection by serological tests (enzyme-linked
immunosorbent assay, ELISA), confirmation tests using
indirect immunofluorescence (IFI), and western blot. The
patients were also submitted to neuro-dermatological
exams and had signs and symptoms of leprosy according
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to the diagnosis criteria by Ridley and Jopling [18] and in
agreement with the recommendations of the Ministry of
Health [19], complemented by detection of acid-alcohol
resistant bacilli (AARB) in the lymphs, as well as lesion
histopathology.

For research purposes, epidemiological data were also
collected in a data protocol file, which included the
number of skin lesions, affected nerves, presence and
type of reactions, development of neuritis, degree of in-
capacity, clinical form, stage of HIV infection, CD4+
lymphocyte count, viral burden, and comorbidity.

The viral burden and the number of CD4+ T lympho-
cytes were acquired by the assistant physician in the ref-
erence medical units, and the tests were performed in
the Central Laboratory of the State of Para (Laboratdrio
Central, LACEN) of the Executive Health Office of the
State of Pard (Secretaria Executiva de Satide do Estado
do Pard). CD4+ and CD8+ cell numbers were deter-
mined by flow cytometry and viral load was determined
by quantitative real-time polymerase chain reaction.

Clinical and laboratorial criteria, established by the
Brazilian Ministry of Health, were used to form a
group of 33 leprosy-infected individuals. The absence
of HIV infection was confirmed by laboratory rapid
test for HIV.

Clinical and laboratorial criteria, established by the
Brazilian Ministry of Health, were used to form a
group of 25 HIV/AIDS-positive individuals, all of
whom had no signs or symptoms of leprosy and were
medically assisted by dermatologists and infectious
disease physicians.

Samples of 100 blood donors who were negative for
HIV and leprosy were used to form the control group.

This project was approved by the Human Research
Ethics Committee of the NMT-UFPA. The participants
signed an informed consent agreement. The study com-
plied with the principles of research involving human
beings (Resolution CNS 196/96-Brazil) of the National
Health Board (Conselho Nacional de Saude/Brazil).

Laboratory methods

Sample collection

Samples of 10 mL of blood were obtained by vacuum
collection into two tubes without anticoagulant in the
NMT laboratory and were stored at -20 °C until thawed
for autoantibody detection and other tests.

Leprosy diagnosis

Leprosy diagnosis was performed according to the clinical
criteria defined by the WHO and the Brazilian Ministry of
Health. This was complemented by an AARB test on
lymphs from four sites and included histopathology of a
skin lesion obtained by biopsy.
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HIV/AIDS diagnosis

The research was conducted according to the protocols
established by the Brazilian Ministry of Health [20] and
was performed in a specialized health network.

Detection of ANFs in HEp-2 cells

AACA detection was performed by IFI. The identifica-
tion was based on the ligation of these autoantibodies to
the substrate antigens. That antigen-antibody reaction
was developed by the addition of a serum containing
fluorescein-conjugated anti-immunoglobulin G activity.

The samples were tested using the commercial kit
containing an antinuclear antibody against HEp-2 from
Hemagen Diagnostics, lot 3879, with validity up to the
11th of September 2008 and the registry number
10280220029 at the Ministry of Health.

In the initial reaction steps, sera were diluted 1:40 and
incubated with the substrate for 20 min, followed by
washing with a buffered saline solution for 10 min.
Then, the fluorescent compound was added at a 1:30 di-
lution and incubated for 20 min, washed for 10 min, and
mounted on a buffered glycerin slide. Both positive and
negative controls were included in each slide.

Slides were observed on a trinocular Leica DMLB
microscope (Leica/Germany) that has a six-objective
lens revolver and N plan achromatic objective lenses
with infinite correction, a universal condenser NA1.30
for phase contrast as well as dark and light fields, a
transmission light for light field of 100 watts to a fluor-
escence system, a high-pressure mercury vapour lamp of
100 watts, and conjugated fluorescein isothiocyanate fil-
ters for acridine orange, RG N2.1 for phycoerythrin, and
BG 38 for fluorescein isothiocyanate. A D200 Leica
digital camera (Leica/Germany) with a resolution of 2.64
megapixels, 2/3-inch CCD, and integration time of 18
images per second was annexed to the microscope for
image analysis.

The morphological criteria observed were: nuclear
matrix, the nucleolus, all stages of cell division, the mi-
totic spindle, and the cytoplasm.

Statistical analysis

Data were stored in Microsoft Excel 2007 spreadsheets
and later subjected to descriptive and analytical studies
using the software packages EPI-INFO and BioEstat 5.0
(Microsoft/USA) [21], by performing the chi-square test,
G-test, and Fisher’s exact test. The results were pre-
sented as frequency tables, graphs, and tables, with the
established level of significance being 5% (P < 0.05).

Results

Cases

There were more men than women in all groups: in the
coinfection with HIV and leprosy group, 82.6% were
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men; in the leprosy group, 57.6% were men; in the HIV/
AIDS group, 60% were men; and out of the blood donor
controls, 78% were men. Most individuals were between
21 and 40 years of age and were from Para.

According to the WHO classification, in the coinfec-
tion group, the paucibacillary form was predominant
(60.9%; n =14), whereas in the leprosy only group, the
multibacillary form was predominant (75.8%; n=25).
With respect to the immunodeficiency state, both in the
coinfected and the HIV/AIDS groups, AIDS was pre-
dominant with 65.2% (nz=15) and 80.0% (n=20), re-
spectively (see Table 1).

According to the Ridley and Jopling [18] classification,
in the coinfected group, the borderline tuberculoid (BT)
form was most prevalent (39.1%), followed by the bor-
derline borderline (BB; 30.4%) and tuberculoid tubercu-
loid (TT; 21.7%) forms. In the leprosy infection group,
the lepromatous form (30.3%) was the predominant
form, followed by the borderline lepromatous (BL;
24.2%) and BB (21.2%) forms (see Table 2).

There was a high prevalence of AACA (P<0.0001) in
the coinfection group (47.8%, n = 11) when compared with
the control group of healthy blood donors (2.0%, n=2).
Similar observations were made when the other groups
were compared with the control group. However, no dif-
ference was observed in the prevalence of AACA between
the three groups with infection (i, ii, and iii), with positive
indices of 47.8%, 33.3%, and 32.0%, respectively (P > 0.05).

Identification of AACA pattern

Cytoplasmic staining was predominant in all groups, in-
cluding the group of healthy blood donors, with no statis-
tically significant differences (P >0.05), and the staining
was of the linear fibrillar and filamentous fibrillar type.
Homogenous nuclei and fine punctate nuclei were only
observed in the coinfection group (27.3%) and leprosy

Table 1 Distribution of patients according to the clinical form
of leprosy (WHO classification) and immunodeficiency state

Groups
Data Group | Co-infected Group Il Leprosy  Group |ll
HIV/AIDS
Clinical form N % N % N %
Paucibacillary® 14 60.9 8 24.2 N/A
Multibacillary® 9 39.1 25 758
Total 23 100 33 100
Immunodeficiency state
AIDS 15 65.2 N/A 20 80
Not AIDS 8 348 5 20
Total 23 100 25 100

#Paucibacillary: Il, BT, TT
bMultibacillary : BB, BL, LL
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Table 2 Distribution of patients according to the clinical form
of leprosy, according to the classification of Ridley and Jopling

Groups
Data Group | Co-infected ~ Group Il Leprosy
Clinical form N % N %

Tuberculoid -Tuberculoid (TT) 5 21.7 3 9.1

Boderline -Tuberculoid (BT) 9 39.1 5 15.2
Boderline - Boderline (BB) 7 304 7 212
Boderline - Lepromatous (BL) 1 43 8 242
Lepromatous-Lepromatous (LL) 1 43 10 303
Total 23 100 33 100

group (9.1%), with both groups including leprosy-infected
patients (see Table 3 and Fig. 1).

Presence of AACA in coinfected patients according to the
clinical status and degree of immunodeficiency

There was no difference in the presence or absence of
AACA in coinfected patients with either the paucibacil-
lary or multibacillary forms (P> 0.05). However, there
was a positive correlation (P < 0.05) for AACA positivity
(n=5, 55.6%) with the multibacillary form of leprosy
and AIDS status, which was not observed for the pauci-
bacillary form (n = 2, 14.3%; P > 0.05; see Table 4).

Presence of AACA in coinfected patients and reactive
status

In the coinfection group with AACA (n = 11), there was
only one patient with a positive to leprosy reverse reac-
tion (16.7%; P > 0.05; see Table 5).

Correlation between levels of CD4+ cells/mm? in
peripheral blood and AACA

No significant correlation (P >0.05) was observed be-
tween the levels of CD4+ cells/mm?® in the peripheral
blood and the presence of AACA.

Discussion

The idea that infectious agents cause autoimmune dis-
eases has received considerable attention. Nevertheless,
further research is required to establish the mechanisms
whereby this process occurs. A better understanding of
this relation may contribute to the prevention or treat-
ment of autoimmunity-associated phenotypes, such as
the production of autoantibodies, which is triggered by
these agents, both isolated and together [5, 22].

The first patient with leprosy and AIDS coinfection was
reported in Holland in 1990 [23], followed by reports from
other countries including Brazil in 1997 [16, 24, 25]. Even
today, studies about coinfection have not provided an ac-
ceptable scientific explanation, as the characteristics of the
immune response in M. leprae-infected patients and in
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Table 3 Distribution patterns of AACA according to the study group

Autoantibody Groups

Group | Co-infected

Group Il Leprosy

Group Il HIV/AIDS Group IV Control

N % N N % N %
Nuclear 3 273 1 0 0 0 0
Cytoplasmic 8 72.7 10 90.9 8 100 2 100
Total " 100 1 100 8 100 2 100

G Test (P> 0.2599)

HIV-infected patients are not individually completely
comprehended [26].

Amongst the patients analysed in this study, there
were more men in all the groups and patients were
mostly between 21 and 40 years old, with a significant
number of patients from the state of Pard. This is in
agreement with epidemiological studies of leprosy and
AIDS, which found that mostly men are affected in early
adulthood, and although the overall number of new lep-
rosy cases is declining, the state of Pard continues to
show high rates of the disease [24, 25, 27]. The pauciba-
cillary clinical form was the most frequent one observed,
which is in accordance with studies conducted by Xavier
[16], Andrade et al. [24], and Gomes [28], which had
samples from between 23 and 33 patients. The TT and
BT forms were predominant, even in the presence of
AIDS, which has also been reported in literature. The
clinical spectrum of leprosy infection is not believed to
be significantly affected by HIV coinfection [29, 30].

The presence of AACA in infected groups, whether in
patients coinfected with HIV and leprosy, or leprosy or
HIV infection alone, was highly significant when com-
pared with the control group (P <0.0001). This was in
agreement with previous reports [22, 31] that suggest

that peptides from microbial proteins with enough struc-
tural similarities to self-peptides can activate self-
reactive T cells. This activation leads to autoantibody
production through a mechanism known as molecular
mimetism. Inflammation could also lead to the potential
expansion of activated T cells [32]. This corroborates the
hypothesis that the infectious process is the trigger for
autoimmunity [22, 33, 34].

Specific infection by M. leprae did not influence auto-
antibody presence in HIV/AIDS patients. Similarly, HIV/
AIDS did not influence the number of autoantibodies in
leprosy patients. These results suggest that both agents
have high potential as inducers of autoimmunity and the
mechanisms involved act separately, as previously de-
scribed [33-35].

There was no significant difference observed between
the group of patients coinfected with HIV and leprosy,
and each of the infections alone, which contradicts the
hypothesis of comorbidity acting as an inducer of auto-
antibody production. However, there was certainly a trend
toward higher levels of autoantibodies in the coinfected
group (47.8%), which could be due to the fact that there
are comorbidities with the immune and genetic capacity to
trigger autoimmunity [16, 33, 34], a hypothesis supported

cytoplasmic filamentary pattern

Fig. 1 IFl on HEP-2 cells against cell antigens. a homogeneous nuclear pattern, b nuclear fine speckled, c linear fibrillar cytoplasmic pattern, d fibrillar
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Table 4 Distribution of AACA in coinfected patients, according
to the clinical form of leprosy and immunodeficient state

AACA and immunodeficiency Clinical form
state Paucibacillary Multibacillary
AIDS N % N %
AACA + 2 143 5 556
AACA - 6 429 2 222
Not AIDS
AACA + 4 286 0 0.0
AACA - 2 143 2 222
Total 14 100 9 100

G Test (P=0.0488)

by Miller et al. [32] and Rapoport et al. [36], who believe
that leprosy combined with other infectious diseases can
lead to an increase in autoantibody production (this study
focused on HIV infection).

The results reported here show that AACA were pre-
dominant in the cytoplasm in all groups studied, includ-
ing in two cases of healthy blood donors, without
significant differences (P> 0.05). AACA were character-
ized as cytoplasmic linear fibrillar and cytoplasmic fila-
mentous fibrillar.

Until now, there has been no published results con-
cerning the mechanisms or the clinical and immuno-
pathogenic significance of AACA presence in the
cytoplasm for patients coinfected with HIV and leprosy,
which limits the comprehension of the results of this
study. Nonetheless, results published by Bonfd et al.
[37], in which AACA levels were compared between
malaria-infected patients, leprosy-infected patients, and
systemic lupus erythematosus patients, showed that in
the leprosy group (6/31) there was predominantly cyto-
plasmic staining when compared with nuclear staining,
whereas in the malaria group (26/32) there was no dif-
ference in the cellular distribution, regardless of the
strain of plasmodium.

According to the Brazilian Consensus of ANF in HEp-
2 cells [38], AACA with cytoplasmic filamentous fibrillar
staining are associated with several inflammatory and in-
fectious diseases, whereas the cytoplasmic filamentous
linear staining can be found in autoimmune hepatitis

Table 5 Distribution of AACA in coinfected patients, according
to the reaction condition

Autoantibody Reactivity state

With reaction No reaction Total

N % N % N %
Present 1 16.7 10 588 " 478
Absent 5 83.3 7 412 12 522
Total 6 100 17 100 23 100

G Test (P=0.0652)
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and cirrhosis. Under those same guidelines, for those pa-
tients with conditions that can lead to autoimmunity,
such as infectious diseases, future discoveries may eluci-
date clinical aspects associated with cytoplasmic AACA.
Moreover, AACA could act as important tools for the dis-
covery of subcellular structures, and eventually the func-
tion of these autoantigens will be unravelled. These
authors believe that, in the future, new developments will
provide answers to important questions such as autoanti-
gens impact on the pathogenesis of autoimmune diseases.

A nuclear pattern of AACA was observed in coinfected
patients (27.3%) and in patients with leprosy infection
(9.1%), but it was absent in the HIV/AIDS group and in
the control group, without statistical significance between
groups (P >0.05). Meanwhile, because AACA were only
detected in coinfected and leprosy-infected patients, this
suggests that M. leprae infection could induce the produc-
tion of autoantibodies with nuclear distribution.

This possibility has been investigated by searching for
AACA nuclear distribution in leprosy patients. Dacas et
al. [35] performed a meta-analysis involving 10 reports
on the prevalence of ANFs using IFI/HEp-2, and the re-
sults varied between 0% and 85.7% [39]. The high variabil-
ity was attributed to differences in clinical forms, age, and
genetic factors of the populations studied [36, 37]. The au-
thors also report that AACA could be detected in healthy
individuals, who are considered normal. According to their
results, a nuclear pattern was observed in 16.7% of healthy
individuals, whereas in the present work, the control group
had no nuclear. Miller et al. [32] tested the serum of 46 pa-
tients with leprosy infection using a panel of antinuclear
antibodies and detected antinuclear antibodies in 16% of
cases, in agreement with a report by Rapoport et al. [36],
who studied a series of autoantibodies in patients with
mycobacterium infection and detected 7.3% seropositive
cases amongst 41 patients with leprosy.

In contrast with the present study, which did not de-
tect nuclear AACA in patients of the HIV/AIDS group,
several reports, such as Kopelman and Zolla-Pazner
[40], have previously described the presence of these
autoantibodies in individuals with HIV/AIDS, presum-
ably without leprosy infection.

In the group with HIV and leprosy coinfection, the
presence or absence of AACA did not correlate with the
multibacillary or paucibacillary forms (P > 0.05). It should
be highlighted that, in this work, the paucibacillary forms
were predominant and amongst the multibacillary group,
there was only one patient with the polar lepromatous
form, whereas all the others had borderline forms. As
such, the non-bacillary forms may have influenced the
results. There is, however, controversy on this subject,
with the majority of authors favouring the hypothesis
that there is no difference between the various forms
of leprosy. Dacas et al. [35] studied 120 leprosy patients in
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southern Brazil (77 multibacillary and 43 paucibacillary)
and observed that 55.8% of the patients were ANF positive
(P<0.0001), with similar distributions between the pauci-
bacillary and multibacillary forms, though with higher
prevalence in the multibacillary group.

The significant prevalence of AACA in multibacillary
patients with AIDS could allude to an increased humoral
response to M. leprae, linked to HIV infection. The cell
death could induce immune deregulation during infection
and be associated with a shift towards a cytokine profile
compatible with Th2 type humoral responses [34, 41].

The presence of reactivity associated with leprosy did
not influence the presence of AACA in the coinfection
group (P >0.05). These results are in agreement with
Edington et al. [42], who searched for nuclear AACA in
20 patients not coinfected and with reactivity, and did
not detect AACA. However, the small number of pa-
tients with reactivity among the coinfected individuals in
this study does not agree with data from two of Brazil’s
largest studies conducted by Xavier [16], with 31 pa-
tients, and Gomes [28], with 30, which observed high
numbers of reactive episodes in their patients.

The levels of CD4+ T cells in the peripheral blood of
the 23 coinfected patients were, on average, 245.44
cells/mm?® for patients with AACA and 293 cells/mm?
for patients negative for AACA. The lack of statistical
significance (P> 0.05) shows that the autoantibody pro-
duction was independent from the levels of CD4+ periph-
eral T cells. These results could be compared with the
results of Xavier [16], who counted over 200 cells/mL of
CD4+ T cells in the majority of the 31 patients analysed.
This result was independent of the clinical forms of
leprosy, the presence of M. leprae specific antibodies, and
the reactivity status. Similarly, Gomes [28] observed that
in 20 patients with coinfection, the levels of CD4+ T cells
varied between undetectable and 1253 cells/mm?®, without
correlation with other variables.

Finally, the relatively small sample size of patients
coinfected limited the statistical analysis. The sample
size is small due to difficulties in obtaining patients who
have HIV and leprosy coinfection. These issues point to
the need for further studies to better characterize the be-
haviour of autoimmunity mechanisms. In particular, stud-
ies relating to the production of autoantibodies and the
blood cytokine and immunogenetic profiles could contrib-
ute answers to the gaps in knowledge about this relation-
ship and open up new areas of scientific research.

Conclusions

The results reported here suggest that despite coinfected
patients having a higher tendency to produce autoanti-
bodies, the effects of the clinical and laboratorial vari-
ables were weak for morbidity associated with HIV and
leprosy coinfection, as well as for the production of
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AACA in the serum of those patients. The relatively
small sample of patients limited the results. As such,
variables that can modulate these processes should be
investigated using larger patient cohorts in order to
identify clinical and immunological responses for the re-
sults obtained.

Additional file

Additional file 1: Multilingual abstracts in the five official working
languages of the United Nations. (PDF 544 kb)

Abbreviations

AACA: Autoantibodies against cellular antigens; AARB: Acid-alcohol resistant
bacilli; AIDS: Acquired immunodeficiency syndrome; ANF: Antinuclear factor;
BB: Borderline borderline; BT: Borderline tuberculoid; HIV: Human
immunodeficiency virus; HLA: Human leucocytes antigen; IFI: Indirect
immunofluorescence; LACEN: Laboratério Central; NMT: Nucleo de Medicina
Tropical (Tropical Medicine Department); TT: Tuberculoid tuberculoid;

UFPA: Universidade Federal do Paré (Federal University of Pard); WHO: World
Health Organization

Acknowledgements
We thank the Dermatology Service of the NMT for collaboration.

Funding
Not applicable.

Availability of data and materials
Authors can provide materials upon request.

Authors’ contributions

CNCB, CDAB, MMP, CT, MBX, and JASQ conceived and designed the study.
CNCB, MBX, and JASQ analysed and interpreted the results, and drafted the
paper. All authors approved the final version of the paper.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate

The study was approved by the Ethics Committee on Research Involving
Humans of the NMT-UFPA (Protocol No. 047/2008), and was conducted in
accordance with Resolution 196/96 of the National Health Council, Ministry
of Health. All patients signed an informed consent form.

Author details

'Center of Biological and Health Sciences, State University of Para, Campus Il —
CCBS, Rua Perebebui n° 2623, Marco, Belem, PA 66087-670, Brazil. *Evandro
Chagas Institute, Ministry of Health, Ananindeua, PA, Brazil. 3Tropical Medicine
Center, Federal University of Para, Belem, PA, Brazil.

Received: 7 September 2016 Accepted: 23 March 2017
Published online: 01 June 2017

References

1. World Health Organization. Global leprosy situation, 2005. WER. 2005,80:289-95.

2. Renaudineau Y, Mane |, Raphenon G, Niang MN, Cartel JL, Perraut R.
Prevalence of Antibodies to hepatitis C among recently treated leprosy
patients in Senegal parallels those in normal populations. Int J Lepr Other
Mycobact Dis. 1996;,64:453-5.

3. Miller RA. Leprosy and AIDS: a review of the literature and speculations on
the impact of CD4+ lymphocyte depletion on immunity to Mycobacterium
leprae. Int J Lepr Other Mycobact Dis. 1991;59:639-44.


dx.doi.org/10.1186/s40249-017-0294-2

Bichara et al. Infectious Diseases of Poverty (2017) 6:80

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Bonfé E, Golombek SJ, Kaufman LD, Skelly S, Weissbach H, Brot N, Elkon KB.
Association between lupus psychosis and anti-ribosomal P protein
antibodies. N Engl J Med. 1987;317:265-71.

Fujinami RS, Oldstone MB. Molecular mimicry as a mechanism for virus
induced autoimmunity. Immunol Res. 1989,8:3-15.

Tan EM. Autoantibodies and autoimmunity: a three-decade perspective. A
tribute to Henry G. Kunkel. Ann NY Acad Sci. 1997;815:1-14.

Engwerda CR, Kaye PM. Organ-specific immune responses associated with
infectious disease. Immunol Today. 2000;21:73-8.

Narain S, Richards HB, Satoh M, Sarmiento M, Davidson R, Shuster J, et al.
Diagnostic accuracy for lupus and other systemic autoimmune diseases in
the community setting. Arch Intern Med. 2004;164:2435-41.

Peng SL, Craft J. Anti-nuclear antibodies. In: Harris Jr ED, editor. Kelley's
Textbook of Rheumatology. Philadelphia: Elsevier & Saunders; 2005. p. 311-31.
Molden DP, Nakamura RM, Tan EM. Standardization of the
immunofluorescence test for autoantibody to nuclear antigens (ANA): use
of reference sera defined antibody specificity. Am J Clin Pathol. 1984,82:57-66.
Lahita RG, Chiorazzi N, Reeves WH. Antinuclear antibodies. In: Harris Jr ED,
editor. Textbook of the Autoimmune Diseases. Philadelphia: Williams &
Wilkins; 2000. p. 87-101.

Duarte AA. LUpus Eritematoso. In: Duarte AA. Colagenoses e a
Dermatologia, S&o Paulo: Ed. do Autor; 2004, p. 12-38.

Maddison PJ, Reichlin M. Quantitation of precipitating antibodies to certain
soluble nuclear antigens in SLE. Arthritis Rheum. 1977,20:819-24.

Kulick K, Provost TT, Reichlin M. Antibodies to single stranded DNA in

patients with discoid lupus erythe matosus. Arthritis Rheum. 1982,25:639-46.

Kavanaugh A, Tomar R, Reveille J, Solomon DH, Homburger HA. Guidelines
for clinical use of the antinuclear antibody test and tests for specific
autoantibodies to nuclear antigens. American College of Pathologists. Arch
Pathol Lab Med. 2000;124:71-81.

Xavier MB. Estudo clinico e imunopatoldgico da hanseniase em pacientes
co-infectados pelo virus da imunodeficiéncia humana [dissertacaol. Belém
(PA): Universidade Federal do Parg; 2006.

Bloch KV, Coutinho ESF. Fundamentos da pesquisa epidemiolégica. In:
Medronho RA, editor. Epidemiologia. S&o Paulo: Atheneu; 2004. p. 107-13.
Ridley DS, Jopling WH. Classification of leprosy according to immunity. A
five-group system. Int J Lepr Other Mycobact Dis. 1966;34:255-73.

Brasil. Ministério da Saude. Hanseniase — Atividades de Controle e Manual
de Procedimentos. 2001.

Brasil. Ministério da Saude. Secretaria de Politicas de Saude. Departamento
de Atencéo Baésica. Guia para o Controle da Hansenifase. 2002.

Ayres M, Ayres Jr M, Ayres DL, Santos AAS. Bio Stat — Aplicagdes estatisticas
nas dreas das Ciéncias Biomédicas. Belém: Instituto de Desenvolvimento
Sustentavel Mamiraud; 2005.

Wucherpfennig KW. Mechanisms for the induction of autoimmunity by
infectious agents. J Clin Invest. 2001;108:1097-104.

Kennedy C, Chin-A-Lien RAM, Stolz E, Van Joost TH, Naafs B. Leprosy and
immunodeficiency virus (HIV) infection. A closer look at the lesions. Inter J
Dermatol. 1990,29:685-8.

Andrade VL, Moreira Alves T, Regazzi Avelleira JC, Bayona M. Prevalence of
HIVT in leprosy patients in Rio de Janeiro, Brazil. Acta Leprol. 1997;10:159-63.
Pignataro P, Rocha AS, Nery JAC, Miranda A, Sales AM, Ferreira H, et al.
Leprosy and AIDS: two cases of increasing inflammatory reactions at the
start of highly active antiretroviral therapy. Eur J Clin Microbiol Infect Dis.
2004;23:408-11.

Alter A, Alcais A, Abel L, Schurr E. Leprosy as a genetic model for susceptibility
to common infectious diseases. Hum Genet. 2008;123:227-35.

de Matos HJ, Blok DJ, de Vlas SJ, Richardus JH. Leprosy New Case Detection
Trends and the Future Effect of Preventive Interventions in Paré State, Brazil:
A Modelling Study. PLoS Negl Trop Dis. 2016;10:¢0004507.

Gomes AP. Contribuicdo ao estudo da co-infeccdo Mycobacterium leprae e
HIV [dissertacao]. Rio de Janeiro (RJ): Instituto Oswaldo Cruz; 2001.

Van Den Broek J, Chum HJ, Swai R, O'Brien RJ. Association between leprosy
and HIV infection in Tanzania. Int J Lepr Other Mycobact Dis. 1997,65:203-10.
Gebre S, Saunderson P, Messele T, Byass P. The effect of HIV status on the clinical
picture of leprosy: a prospective study in Ethiopia. Lepr Rev. 2000;71:338-43.
Fujinami RS, Oldstone MB. Amino acid homology between the
encephalitogenic site of myelin basic protein and virus: mechanism for
autoimmunity. Science. 1985;230:1043-5.

Miller RA, Wener MH, Harnisch JP, Gilliland BC. The limited spectrum of
antinuclear antibodies in leprosy. J Rheumatol. 1987;14:108-10.

33.

34.

35.

36.

37.

38.

39.

40.

42.

Page 8 of 8

Barzilai O, Ram M, Shoenfeld Y. Viral infection can induce the production of
autoantibodies. Curr Opin Rheumatol. 2007;19:636-43.

Stratton R, Slapak G, Mahungu T, Loes S. KINLOCH-de. Autoimunity and HIV.
Curr Opin Infect Dis. 2009,22:49-56.

Dacas P, Mouchaileh G, Schultz MT, Skare TL, Picanso M, Percegona L, Silva
MGB. Clinical, Laboratory and Therapeutic Investigation. Autoantibodies and
rheumatic manifestations in patients with Hansen's disease. An Bras
Dermatol. 2000;75:553-61.

Rapoport BL, Morrison CA, Sher R, Santos L. A study of autoantibodies in
chronic mycobacterial infections. Int J Dermatol. 1990;58:518-25.

Bonfa E, Lovet R, Scheinberg M, De Souza JM, Elkon KB. Comparison
between autoantibodies in malaria and leprosy with lupus. Clin Exp
Immunol. 1987,70:529-37.

Dellavance A, Junior AG, Cintra AFU, Ximenes AC, Nuccitelli B, Von Muhlen
CA, et al. Il Consenso Brasileiro de Fator Anti-nuclear em Células HEp-2.
Definicoes para a padronizagao da pesquisa de auto-anticorpos contra
constituintes do nucleo (FAN HEp-2), nucléolo, citoplasma e aparelho
mitdtico e suas associagdes clinicas. Rev Bras Reumatol. 2003;43:129-40.
Singh |, Kaur S, Khandelwal N, Kaur I, Deodhar SD. Arthritis in leprosy:
clinical, laboratory and radiological assessments. Int J Lepr Other Mycobact
Dis. 1994,62:428-33.

Kopelman RG, Zolla-Pazner S. Association of human immunodeficiency virus
infection and autoimmune phenomena. Am J Med. 1988;84:82-8.

Huang YM, Hong XZ, Xu JH, Luo JX, Mo HY, Zhao HL. Autoimmunity and
dysmetabolism of human acquired immunodeficiency syndrome. Immunol
Res. 2016,64:641-52.

Edington FL, Bacellar MO, Machado PR, Barbosa L, Reis E, Reis M, Santiago
MB. Anti-neutrophil cytoplasmic antibodies in leprosy. Clin Rheumatol.
2007;26:208-10.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Multilingual abstracts
	Background
	Methods
	Study design
	Study subjects
	Laboratory methods
	Sample collection
	Leprosy diagnosis
	HIV/AIDS diagnosis
	Detection of ANFs in HEp-2 cells

	Statistical analysis

	Results
	Cases
	Identification of AACA pattern
	Presence of AACA in coinfected patients according to the clinical status and degree of immunodeficiency
	Presence of AACA in coinfected patients and reactive status
	Correlation between levels of CD4+ cells/mm3 in peripheral blood and AACA

	Discussion
	Conclusions
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

