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Abstract: In the indeterminate chronic period of Chagas disease (ChD) the treatment has not been conclusive, because
the serological negativization requires many years. This study aims to evaluate the efficacy of nifurtimox (NF) in the treat-
ment of chronic ChD in prolonged follow-up by serological techniques of indirect immunofluorescence assay (IFA) and
enzyme-linked immunosorbent assay (ELISA) IgG comparing 2 groups of patients, treated and non treated. Mann-Whit-
ney test was performed for ELISA and IFA, with significant difference between the groups (P <0.05). IgG levels were lower
in individuals treated compared with untreated patients, indicating chemotherapeutic efficacy in prolonged follow-up.
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Chagas Disease or American Trypanosomiasis is a vector-
borne parasitic zoonosis caused by Trypanosoma cruzi and
transmitted by triatomine insects, mainly by Triatoma infestans.
Other non-vector mechanisms of transmission are the con-
genital and blood transfusion, which are the main infection
routes in urban areas and non-endemic countries [1-3].

The World Health Organization (WHO) estimates that
around 7 million people are infected worldwide [4]. ChD has
2 clinical stages that influence the choice of the diagnostic
method: an acute phase and a chronic phase [2,3,5]. Patients
remain chronically infected after the acute phase; 60-70% peo-
ple will never develop symptoms, which is called the indeter-
minate form of the chronic phase of the disease. The remain-
ing patients with chronic Chagas disease will develop cardio-
myopathy or megavisceras, usually 10 to 30 years after primary
infection [2,3,5]. While in the acute phase diagnostic methods
are focused on finding T. cruzi in blood samples by direct para-
sitological methods, diagnosis in the chronic stage is mainly
made by serological tests like enzyme-linked immunosorbent
assay (ELISA), immunofluorescence assay (IFA) and indirect
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hemagglutination (IHA) [2]. The only currently authorized
drugs for Chagas disease treatment are benznidazole (BZ) and
nifurtimox (NF), both with frequent incidence of side effects,
and uncertain and variable efficacy [5-7]. The conventional
cure criterion for the chronic phase of ChD is the negativiza-
tion of at least 2 serological tests, but results of serological
studies on the evolution of treated chronically infected pa-
tients has been discordant [8]. This study aims to evaluate if
there are statistically significant differences between IgG anti-
body levels against T. cruzi using IFA and ELISA IgG tests in pa-
tients with chronic Chagas disease treated and not treated with
NE evaluated in prolonged follow-up, to determine the che-
motherapeutic efficacy of the drug,

Serum samples of 100 patients with chronic ChD treated
with NF from rural and urban Coquimbo Region, Chile, were
collected between June and July 2016. All were previously
treated on average 6.6 years (Group 1).

Serum samples of 100 patients with chronic ChD not treat-
ed, from the same localities of Group 1. All were controlled in
their condition of chronic infected. Characterization of pa-
tients is shown in Table 1. All patients from Group 1 were
treated according to the therapeutic scheme recommended in
the current Guide for the Diagnosis, Treatment and Prevention
of Chagas Disease [9]. Every patient was enrolled in the study
under Informed Consent given in writing, and approved by
the Ethics Committee of the Faculty of Medicine of the Uni-
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Table 1. Characterization of 200 treated and untreated of Chile patients with chronic Chagas disease

n Urbanization Area cPCR ECG
Group Mean Age
Total Female Male Rural Urban (+) () Normal  Altered ND
Treated 100 78 22 49 31 69 19 812 68 322 0
Untreated 100 74 26 53 58 42 76 24 40 44 16
Total 200 152 48 51 89 111 95 105 108 76 16
ND, no data; cPCR, conventional PCR; ECG, conventional electrocardiogram.
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Fig. 1. Serum IgG antibodly titer (optical density) measured using
ELISA from chronic Chagas disease patients treated or untreated
with NF.

versity of Chile (Protocols 048/11 and 012/16). ELISA IgG tests
were performed using the ELISA Chagas III kit (GrupoBios,
Santiago, Chile). Cutoff was calculated based on optical densi-
ty (OD) of the negative and positive control plates. Samples
were considered positive when the absorbance was greater
than the cutoff [10]. IFA was performed using the Tulahuén
strain of T. cruzi (in-house). The applied diagnostic titer was
1/20, according to the positivity criteria estimated in Chile
[11]. Positive and negative controls were included in all the as-
says. Data were analyzed in the program STATA v.19. Shapiro
Wilk, Levene test and Mann-Whitney test were applied with a
significance level of 0.05.

The results show that 68 cases of Group 2 had OD greater
than 1.807 nm, while 68 cases of Group 1 were below that
value. The Shapiro-Wilk test found not normal distribution
(P<0.0001). Mann-Whitney test showed a significant differ-
ence (P=0.0003) between ELISA OD from patients in Group
1 and Group 2 (Fig. 1). 51 patients from Group 2 were in the
greatest dilution (1/1,280), whereas 25 patients from Group 1
were in that dilution. A single treated patient was negative in
the IFA test, in accordance with an ELISA result near the cutoff.
The Shapiro-Wilk test was performed and neither group
showed a normal distribution (P <0.0001). A significant dif-

Fig. 2. Distribution of IgG antibody by IFA in patients with chronic
Chagas disease.

ference between IgG antibody titters from treated and untreat-
ed group was determined by Mann Withney test (P=2.2 e-16).
Data were grouped according to the titer obtained for each pa-
tient in both groups (Fig. 2).

The diagnostic methods in ChD are determined by the natu-
ral progress of infection. In the acute phase, the parasite pres-
ence is evident and for this reason, in treated patients the cure
is evidenced by negative serological and parasitological tests.
In the chronic phase, the parasitemia is usually low and unde-
tectable being the specific IgG anti-T. cruzi antibody detection
the method of choice [10]. Follow-up of patients in the chron-
ic phase has shown that antibody titers remain stable if no try-
panocidal treatment is received [12]. The establishment of
cure criteria in the chronic phase is controversial. Patients eval-
uated in post-therapy condition can show parasitemia detect-
ed by several parasitological methods indicating persistence of
the infection and therapeutic failure, while that patients with-
out parasitemia but with positive serology are not considered
cure because it remains positive many years after therapy [13].
That is how the seronegativization can occur within 5 years in
the acute phase, from 5 to 10 years in a recent chronic phase
(up to 10 years from initial infection), and more when the in-
fection has been present for more than 20 years. At respect, ex-
perts recommend to save the first serum sample to compare
changes in antibody titers every year on the use of 2 different
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serological methods against T. cruzi antigens. As the most used
are ELISA and IFA, because sometimes IHA can be negative
before treatment [2]. In the present study, 1 case from Group 2
had results near the cutoff in ELISA and IFA. This fact can be
explained by a spontaneous seronegativization occurred in 3%
of untreated patients, which may be related to an efficient im-
mune response [2,14]. Although this study demonstrate that
the IgG levels were lower in individuals with chronic ChD
treated with NF compared to untreated patients, indicating
chemotherapeutic efficacy in prolonged follow-up, the need
the find new serological markers to evaluate in the follow
short-term the chemotherapeutic efficacy in the chronic phase
of ChD, is urgent.
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