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Dear Editor:

We read with interest the article by Hasslocher-Moreno and
colleagues about the indeterminate form of Chagas Disease (CD)'.

As noted by the authors, the major characteristic of the
indeterminate form of CD is its latent period. Approximately half
of the patients remain indefinitely in the indeterminate form of
the disease. More importantly, from a pathophysiological point
of view, it remains unclear why some patients, after the acute
phase of CD, manifest cardiac or gastrointestinal symptoms
(or even a combination of them), while the majority remain in
the indeterminate form, with a life expectancy similar to that of
uninfected participants?3. Factors related to Trypanosoma cruzi
infection in areas with sustained vector transmission, male sex,
parasite load, genetic aspects of the host, nutritional status,
comorbidities, and the social context and quality of life of patients
with CD are involved'. In addition, we believe that an imbalance
between some cell actors in the host's immune system and the
parasite is also involved.

Monocytes/macrophages and neutrophils are the first lines
of defense against pathogens®. In the context of CD, specialized
literature has emphasized the role of macrophages in controlling
parasite growth. In an opposite line of investigation, there has
been shown that some cytokines, for example, interleukin-4 (IL-4),
prevent unwanted excessive tissue inflammation®.

Recently, we investigated the role of a specific subtype of
monocyte/macrophage lineage cells, known as immunosuppressive
CD14*/HLA-DR°"~ monocytes, in 57 patients with 3 different clinical

forms of chronic CD: 26 cardiac, 23 indeterminate, and 8 mixed
patients®. These monocytes are a kind of myeloid-derived suppressor
cells able to suppress the response of T-lymphocytes using the
process of direct cell-cell interactions and the production of cytokines’.
We have shown that patients with the indeterminate form can be
distinguished by the predominance of CD14*/HLA-DR°"- monocytes
compared with patients with cardiac and mixed forms.

Given the immunosuppressive nature of these monocytes, our
findings provide evidence that this specific population of cells is
involved in the immunological response to the indeterminate form
of CD, possibly influencing the control of severe inflammation carried
out by T cruziin the host tissues. Significantly, it is possible to suggest
that the predominance of CD14*/HLA-DR"- monocytes might have
an immunoregulatory role inside the immune system that could
ultimately delay (or even prevent) the evolution of the indeterminate
form to the symptomatic forms (cardiac and mixed) of CD®.

Another important part of the immunological response against
T. cruzi is represented by the cellular arm of the host's immune
system, namely, CD4* and CD8* T-lymphocytes and extrathymic
double-positive CD4+*/CD8* T-lymphocytes®s. More specifically,
CD8* T-lymphocytes are probably the most important effector
cells in parasite control™.

Therefore, taking advantage of our cases of CD, we studied
the frequency of T-lymphocyte subpopulations in 57 patients:
34 with symptomatic clinical forms (26 cardiac and 8 mixed) and
23 with indeterminate form. All patients had previously received
treatment with benznidazole (5 mg/kg/day) between 2011 and
2016. This study was approved by the Research Ethics Committee
of the Federal University of Ceara.
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TABLE 1: CD4* and CD8* T-lymphocytes subpopulations in the different clinical forms of CD.

Forms of Chagas Disease*

T-lymphocytes subpopulations Cardiac Indeterminate Mixed P
M DP M DP M DP

Total lymphocytes 1,634 425.5 1,633 529.7 1,628 434.9 0.9994

T-CD4* 830.3 5733 7134 240.9 691 233.7 0.5577

T-CD8* 420.2 153.5 379.2 184.6 365 184.1 0.614

CD4/CD8 ratio 1.84 0.52 2.11 0.79 2.31 1.07 0.2083

T-CD4+/CD8* 67.94 1345 26.19 16.78 339 21.64 0.4443

M: mean; SD: standard deviation. *Values are ‘cells/pL".

We studied the T-lymphocyte subpopulations using flow
cytometry. Briefly, approximately 4 mL of blood was collected
using ethylenediaminetetraacetic acid (EDTA). In the incubation
procedure, 1.0 x 108 leukocytes were pipetted into one tube along
with 5 pL of anti-CD3 (FITC), anti-CD8 (PE), and anti-CD4 (PerCP)
monoclonal antibodies. The tube was incubated for 20 min at room
temperature and protected from light. Next, the erythrocytes were
lysed by adding 2 mL of 1x ammonium chloride lysing solution.
Then, 100 pL of phosphate-buffered solution (PBS) was added,
and the tube was washed twice by centrifugation at 1,500 rpm
for 5 min. The supernatant was discarded, and the pellet was
resuspended in 500 pL of PBS. The acquisition was carried out
using a BD FACSCalibur™ flow cytometer.

Quantification of CD4*, CD8", and CD4*/CD8* T-lymphocytes
was carried out through the analysis of dot plots showing the CD3,
CD4, and CD8 antigens. In addition, the total lymphocyte count
(pL) was determined using ADVIA 2120i hematology equipment.

One-way analysis of variance (ANOVA) and Tukey's multiple
comparisons were used to compare the different T-lymphocyte
subpopulations. Differences were considered statistically
significant at P < 0.05. All tests were performed using GraphPad
Prism, version 6.0 (GraphPad Software, San Diego, USA).

Table 1 shows the results for the T-lymphocyte subpopulations.
There was no statistical difference between the cardiac, mixed, and
indeterminate forms of CD.

The central role of CD8* T-lymphocytes in CD is related to
the cytotoxic capacity of these cells, making them essential for
infection control™. Unfortunately, we did not find any quantitative
differences between the three groups. Our data confirm the
previous study of Dutra et al., which did not find differences
between the percentages of CD4* and CD8* T-lymphocytes
between patients with cardiac and indeterminate forms of CD?8.

A possible explanation for Dutra and our findings could be
related to the tropism of some populations of CD8* T-lymphocytes
to the cardiac tissue'. It has been previously shown that CD8*
T-lymphocytes predominate over CD4* T-lymphocytes in the
cardiac tissue of patients with chronic CD'. Therefore, it is possible
to speculate that the absence of quantitative differences between
the subpopulations of CD4* and CD8* T-lymphocytes in the
blood of patients with chronic CD does not reflect the intricate
relationship between these cells (and other cellular subtypes of
the host's immune system) and T. cruzi at the sites of organ injury.

2]

Chagas disease immunology is a jigsaw puzzle whose pieces
have recently begun to fall into place® For future studies, a
particularly interesting project could focus on the possible
relationship between immunosuppressive monocytes and the
cellular arm of the host's immune system. If the participation
of some cell subtypes and cytokines with immunosuppressive
functions and properties, respectively, can be observed in patients
with CD, it is possible to understand why some patients evolve
to symptomatic forms, while a subgroup of patients with the
indeterminate form remains indefinitely asymptomatic.
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