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The chronic phase of Chagas disease is the longest 
period during its evolution after the acute or initial phase 
of the disease. The two to three months of the acute 
phase are followed by a long chronic period that is ini-
tially asymptomatic without electrocardiographic and/
or radiological abnormalities in the heart, oesophagus 
or colon, which has been described by Carlos Chagas 
(1916) as the “indeterminate chronic form”. This con-
cept was validated by a group of experts during the 
Applied Research Meeting on Chagas disease, held in 
Araxá, Minas Gerais (MG), Brazil (Anonymous 1985), 
even though it was known that every year, 2-5% of the 
cases of this clinical form would evolve into cardiac or 
digestive symptomatic forms (Macedo 1980, Dias 1989). 
Despite the possibility of this evolution, Laranja et al. 
(1956) defined the indeterminate form as “potential car-
diac”. Incidentally, the evolutive potential of the indeter-
minate form of Chagas disease had already been ascer-
tained to be a “transitional form” by Villela (1923) in a 
clinical description of the disease.

Studies on the evolution of Chagas disease conducted 
by our group (Coura 1975, Coura et al. 1983, 1984, 1985, 
1999, Borges-Pereira et al. 1985, Coura & Borges-Perei-
ra 2010) in different areas of Brazil have demonstrated 
that, in addition to great regional variation in morbidity 
due to Chagas disease, approximately 30% of cases of 
the indeterminate form may evolve into the mild cardiac 
form [grade II of the New York Heart Association clas-
sification (NYHA1973)], but with an excellent prognosis 

similar to the prognosis for non-Chagas disease controls 
of the same age and sex. Evolution from the indetermi-
nate form to cardiopathy of NYHA grades III and IV 
is rarer and occurs slowly, as in cases that evolve into 
megaoesophagus and megacolon. Approximately 40% 
of cases of the indeterminate form do not evolve into 
cardiopathy and the “mega” forms, but there is no clini-
cal marker indicating whether evolution will occur. The 
occurrence rate of this evolution is extremely variable, 
ranging from 10-60% from one region to another. Acute 
cases of greater severity resulting from a higher parasitic 
burden tend to evolve into clinical forms that are also 
more severe (Castro 1978, Dias 1982, Borges-Pereira 
1997). In an observational study that we conducted in 
Rio de Janeiro over a 30-year period on 510 individu-
als from several Brazilian states who were serologically 
positive for Chagas infection (Coura et al. 1983), 39% re-
mained in the indeterminate form, 52.1% presented with 
cardiopathy and 14.3% presented with megaoesophagus 
and/or megacolon. Among the “mega” cases, 5.4% pre-
sented associations with cardiopathy and most of these 
patients were between the ages of 20-49 years, i.e., at 
the most productive stage of life. What would have hap-
pened if all the chronic patients had been treated before 
they developed cardiopathy and megaoesophagus? The 
vast majority would certainly not have evolved into 
these clinical forms. In our study, cardiopathy was pres-
ent in 65.7% of the patients originating from Bahia, in 
55.9% of the patients from MG, in 50.9% of the patients 
from Pernambuco and in only 23.3% of the patients from 
Paraíba (PB), whereas the cases of “megas” affected 
20.1%, 14.7%, 15% and 0% of the patients originating 
from these states, respectively. We subsequently also 
observed these differences in field studies conducted in 
MG and PB. In the latter state, disease morbidity was 
strikingly lower (Macedo et al. 1982, Coura et al. 1983, 
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The pathogenesis and evolutive pattern of Chagas disease suggests that the chronic phase should be more 
widely treated in order to (i) eliminate Trypanosoma cruzi and prevent new inflammatory foci and the exten-
sion of tissue lesions, (ii) promote tissue regeneration to prevent fibrosis, (iii) reverse existing fibrosis, (iv) pre-
vent cardiomyopathy, megaoesophagus and megacolon and (v) reduce or eliminate cardiac block and arrhythmia. 
All cases of the indeterminate chronic form of Chagas disease without contraindications due to other concomi-
tant diseases or pregnancy should be treated and not only cases involving children or recently infected cases. 
Patients with chronic Chagas cardiomyopathy grade II of the New York Heart Association classification should be 
treated with specific chemotherapy and grade III can be treated according to medical-patient decisions. We are 
proposing the following new strategies for chemotherapeutic treatment of the chronic phase of Chagas disease: 
(i) repeated short-term treatments for 30 consecutive days and interval of 30-60 days for six months to one year 
and (ii) combinations of drugs with different mechanisms of action, such as benznidazole + nifurtimox, benznidazole 
or nifurtimox + allopurinol or triazole antifungal agents, inhibition of sterol synthesis.
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1984). Finally, based on the positive findings of Trypa- 
nosoma cruzi from the xenodiagnosis observed by our 
group and by others and its correlation with morbidity 
in the chronic phase of Chagas disease, we suggest that 
treatment should be provided not only for acute and re-
cently chronic cases, as previously indicated (Coura & 
De Castro 2002), but for all cases, provided that there 
is no formal contraindication due to other concomitant 
diseases or pregnancy.

The aims of this review were to analyse the possi-
bility of expanding the use of chemotherapy for Chagas 
disease based on its pathogenesis in order to prevent the 
infection from evolving into forms of greater severity 
and to indicate which patients should be treated and how 
treatment should be carried out. Recommended treat-
ment would use new regimens consisting of associations 
between existing drugs and/or the prolongation of treat-
ment with short-term repetition aimed at exhausting the 
potential for parasite development and, consequently, 
blocking the evolution of the disease.

Current recommendations for chemotherapeutic 
treatment - The current recommendations for chemo-
therapeutic treatment of Chagas disease are based on de-
cisions made by specialists who were brought together 
by the Brazilian Ministry of Health in 1997, as well as 
the Pan-American Health Organization and the World 
Health Organization in 1998 (Luquetti 1997, Prata 2001, 
Coura & De Castro 2002); thus, these recommendations 
were made 13-14 years ago. These recommendations 
suggest that immediate treatment should be provided 
for all acute cases caused by vector transmission, oral 
transmission, congenital infection, laboratory accidents, 
organ transplantation or any other route and for cases in 
the “recent indeterminate chronic phase”. Regardless of 
whether symptoms are present, cases are considered to 
be in the acute or initial phase if T. cruzi is present in pe-
ripheral blood (Figure), as determined by direct micro-
scopic examination of fresh blood smears or by concen-
tration methods (e.g., microhaematocrit, Strout or QBC). 
IgM has also been considered to be an acute phase indi-
cator, but this is currently regarded with much doubt in 
the absence of other confirmations (Consenso SVS/MS 
2005). Treatment of the indeterminate phase has been 
established in children up to 12 years of age based on the 
positive results obtained from specific treatment by An-
drade et al. (1996) in Brazil and Sosa-Estani et al. (1998) 
in Argentina. Cases of the later chronic form in children 
over the age of 12 could be treated at the discretion of the 
physician and patient because poor results have been ob-
tained so far with regard to cure and control, but without 
considering the evolution of the disease.

Basis for new chemotherapy recommendations for 
chronic Chagas disease - Since the pioneering studies of 
Gaspar Vianna (1911) on the pathology of Chagas dis-
ease, it has been demonstrated that the main mechanism 
for tissue lesions is the inflammatory reaction induced by 
T. cruzi after the “pseudocysts” have ruptured and have 
consequently undergone repair with fibrosis formation. 
Although there may be secondary autoimmunity mecha-
nisms, there is now a consensus that these mechanisms 
always result from the presence of T. cruzi and its anti-

gens. The experimental studies by Andrade et al. (1991) 
clearly demonstrated that fibrosis was reversible in mice 
with chronic T. cruzi infection when treated with specific 
chemotherapy. Specific chemotherapy suppresses parasi-
taemia, eliminates trymastigotes from blood and amas-
tigotes from tissue and may reverse fibrosis. Similarly, 
the destruction of the neuron plexi of the oesophagus by 
the inflammatory reaction induced by T. cruzi leads to 
dysperistalsis of the oesophagus grade I, II, III and IV, 
resulting in odynophagia and moderate or severe dys-
phagia until deglutition becomes impossible. An identi-
cal mechanism may occur in the colon, small intestine 
and other hollow viscera (Rezende-Filho et al. 2005).

Why treat the chronic phase of Chagas disease? - 
There are no convincing studies in the medical litera-
ture with sufficiently large samples and adequate con-
trol groups (with a length of observation of at least 15-20 
years) that may indicate whether specific treatment is 
effective in preventing evolution of the chronic phase of 
Chagas disease (except for the BENEFIT project, which 
is currently in progress). Nonetheless, knowledge of the 
pathogenesis and evolution of Chagas disease suggests 
that cases in the chronic phase should be more widely 
treated, with the following aims: (i) to progressively 
reduce the quantity of T. cruzi in the organism until it 
is totally eliminated, thereby avoiding the formation of 
new inflammatory foci and the extension of tissue le-
sions, (ii) to promote tissue regeneration through para-
site inactivation in the existing tissue foci, thus avoiding 
the formation of consolidated fibrosis, (iii) to reverse 
existing fibrosis, as demonstrated experimentally, and 
to reverse the functional alterations of the autonomic 
system and the structural alterations of the myocardial 
conduction system, (iv) to prevent myocardial hypertro-
phy and myocardial, oesophageal and colonic dilatation, 
thereby preventing dilated cardiopathy and the “megas” 
and, consequently, their functional alterations and (v) to 
reduce or eliminate cardiac block and arrhythmia, which 
almost always leads to sudden death among patients.

Pathogenesis of chronic Chagas heart disease. A: blood trypomatig-
otes; B: tissue “pseudocysts” of amastigotes; C: inflammatory reac-
tion with lesion of cardiac fibres; D: healing with tissue fibrosis; E: 
heart hypertrophy and dilatation.
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Who should be treated during the chronic phase 
of Chagas disease? - All cases of the indeterminate 
chronic form of Chagas disease without contraindica-
tions due to other concomitant diseases or pregnancy 
should be treated and not just cases involving children. 
By definition, the indeterminate form of Chagas dis-
ease is presented by individuals whose serological and/
or parasitological tests are positive for Chagas infection, 
but without clinical manifestations, with normal results 
from electrocardiograms and radiography on the heart, 
oesophagus and colon (Macedo 1980, Anonymous 1985,  
Dias 1989, Ribeiro & Rocha 1998, 2000). This concept 
was put forward by Chagas (1916) and Villela (1923) 
and was validated at the Applied Research Meeting on 
Chagas disease held in Araxá (Anonymous 1985). This 
definition does not mean that the indeterminate chron-
ic form does not have small inflammatory foci in the 
myocardium (Mady et al. 1984, Carrasco et al. 1987) 
or abnormalities, as indicated by ergometry, dynamic 
electrocardiography, echocardiography and myocardial 
scintigraphy (Ribeiro & Rocha 2000, Rocha et al. 2005) 
and unexpected sudden death (Prata et al. 1986, Rassi-
Junior et al. 2005). However, these findings do not in-
validate the good prognosis of this clinical form (Coura 
2007, Coura & Borges-Pereira 2010).

In patients with NYHA grade II cardiopathy and 
moderate to no symptoms, the following abnormalities 
are almost always stable with a good prognosis: slight 
electrocardiographic abnormalities, isolated monomor-
phic ventricular extrasystole, first-degree atrioventricu-
lar (AV) block, incomplete right branch block, isolated 
third-degree right branch block or primary repolarisation 
abnormalities. These patients should also be treated with 
specific chemotherapy because of the high probability of 
regression of the first degree AV block, ventricular repo-
larisation disorders and isolated monomorphic ventricular 
extrasystoles and/or stabilisation of these abnormalities.

Patients presenting with NYHA grade III should also 
be considered for treatment. These patients present with 
symptoms of cardiac hypertrophy, polymorphic extrasys-
toles, second and third-degree AV block, complete right 
branch block, partial left anterior block (fascicular block) 
and complex arrhythmia. They should undergo sympto-
matic treatment for arrhythmia and heart failure. These 
cases need to be assessed by the attending physician with 
regard to the risks and benefits of chemotherapy.

For cases with grades I and II megaoesophagus accord-
ing to the classification by Rezende et al. (1960), the lack 
of studies regarding the regression of functional abnor- 
malities should not prevent these patients from undergoing 
specific chemotherapy. However, patients with grades III 
and IV of this classification are unlikely to achieve regres-
sion of dilatations that have become established. Megaco-
lon cases can be considered using the same reasoning.

How should the chronic form of Chagas disease be 
treated? - Several attempts to find specific treatment for 
Chagas disease were made following the experimental 
studies of Mayer and Rocha Lima (1912, 1914) using 
arsenicals (atoxyl), rosaniline stains (fuchsine), emetic 
tartar (trivalent antimonials) and mercury chloride, all 
without favourable results. In the Manual on Tropical 
and Infectious Diseases, vo. 1, written by Carlos Chagas 

and Evandro Chagas (1935), only a single paragraph on 
the treatment of Chagas disease appears; the brief sec-
tion states the following: “So far, there is no specific 
treatment for American trypanosomiasis. Experiments 
on medications with trypanosomicidal action have been 
conducted by several researchers without any success”.

In our review on this subject (Coura & Silva 1961), the 
following groups of substances have been used clinically 
and experimentally: quinolone derivatives, antimalarials, 
arsenobenzols and other arsenical compounds, phenan-
thridines, gold salts, bismuth, copper, zinc, sodium io-
dide, gentian violet, aminopterin, paraminosalicylic acid, 
hydrazide, sulfonamides, corticotropic hormones and cor-
tisone, stylomycin derivatives, amphotericin B and more 
than 30 antibiotics. However, the results were either not 
favourable or caused controversy, according to Cançado 
(1968). Some nitrofurans have been shown in experiments 
to be promising, according to Packchanian (1952, 1957).

The curative action of nitrofurazone was definitively 
proven in 1961. Brener (1961) used this drug at a dose of 
100 mg/kg/day for prolonged periods (53 days) in mice 
infected with T. cruzi and demonstrated that 95.4% of the 
animals treated achieved a parasitological cure (62/65). 

Ferreira (1961, 1962) and Ferreira et al. (1963) ob-
served “good results” with few side effects among chil-
dren in the acute phase of the disease who were treated 
with nitrofurazone. Coura et al. (1961, 1962) treated 14 
cases of chronic Chagas disease in adults using this 
drug at progressive doses going from 10-30 mg/kg/day 
for prolonged periods, but significant side effects were 
observed, particularly polyneuropathy. For 10 patients 
treated during a 60-day period, the dose had to be re-
duced to 10 mg/kg/day. Three of the patients achieved 
a cure, one of which had a recently chronic form of the 
disease acquired in Goiás 18 months earlier.

More recently, Coura & De Castro (2002) published 
the extensive “Critical Review on Chagas Disease Che-
motherapy” in which they analysed the experimental 
and clinical studies developed since 1970, including the 
rules and recommendations for clinical treatment, the 
perspectives for new drugs undergoing clinical tests 
and promising new targets. One new strategy for clini-
cally treating Chagas disease was put forward by Coura 
(2009), which suggested that a combination of existing 
drugs could be used, as is successfully done in cases of 
tuberculosis, leprosy, immune deficiency syndrome and 
many other infectious diseases, but such a combination 
has not yet been adopted for Chagas disease.

Currently, only two drugs are considered to be effec-
tive for treating Chagas disease in the acute and chronic 
phases: nifurtimox and benznidazole (Coura 1996, Coura 
et al. 1978, 1997). The mechanism of action of nifurtimox 
involves the production of nitro-anion radicals that, in the 
presence of oxygen, leave T. cruzi incapable of detoxify-
ing free radicals (Do Campo & Moreno 1986).

Nifurtimox has been used at a dose of 8-10 mg/kg/day, 
divided into two-three doses per day, for a 60-day period 
by several authors cited by Coura & De Castro (2002) and 
Coura (2009). The mechanism of action of benznidazole 
relates to the nitro-reduction of components of the para-
site, the binding of metabolites of the nuclear DNA and k-
DNA of T. cruzi and the lipids and proteins of the parasite 
(Polack & Richle 1978, Diaz de Taranzo et al. 1988).
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Benznidazole has been used at a dose of 5-7.5 mg/kg/
day in the form of two-three doses per day over a 60-day 
period by several authors (Coura & De Castro 2002, Cou-
ra 2009). In a comparative controlled study with a placebo 
group, Coura et al. (1997) demonstrated that benznidazole 
was more effective than nifurtimox for suppressing para-
sitaemia during the chronic phase of Chagas disease.

Several other drugs have been found to be effective in 
vitro against T. cruzi, but their action in vivo, including in 
treating Chagas disease in humans, has caused controver-
sy. Among these drugs, the following can be highlighted: 
allopurinol, which is a hypoxanthine analogue that inhib-
its xanthine-oxidase and is used as a hyperuricaemic drug 
for treating gout, and ergosterol-inhibiting antifungal 
agents, such as ketoconazole (a derivative of imidazole), 
fluconazole and itraconazole (triazole derivatives) and, 
most recently, posaconazole (another azole derivative).

In the classical regimens for treating the chronic phase 
of Chagas disease, benznidazole is used at a dose of 5-7.5 
mg/kg/day and nifurtimox is used at a dose of 8-10 mg/
kg/day, two or three times a day, every 12 h or every eight 
hours. However, a multicentre study on 309 patients (54 
in the acute phase and 255 in the chronic phase) in which 
10 centres in Brazil collaborated with the Roche Labora-
tory (Coura et al. 1978), used benznidazole in different 
regimens and found that there were no statistically sig-
nificant differences in the suppression of parasitaemia (as 
assessed using xenodiagnosis) between the doses of 5, 7 or  
8 mg/kg/day. Nor was there any statistically significant 
difference in parasite suppression from benznidazole use 
for 30 or 60 days. Side effects occurred more frequently 
and were more severe with the dose of 8 mg/kg/day than 
with doses of 5 and 7 mg/kg/day and they were less fre-
quent when the drug was used for only 30 days. In another 
controlled study performed in the field using benznida-
zole, nifurtimox and placebo (Coura et al. 1997), it was 
found that the suppressive effect was greater with ben-
znidazole, whereas the side effects were similar.

New strategies for chemotherapeutic treatment for 
the chronic phase of Chagas disease - Based on the 
pathogenesis of Chagas disease and its evolution, which 
is directly related to the parasite burden and the behav-
iour of different strains and clones of T. cruzi, we are 
suggesting that new chemotherapeutic treatment strate-
gies should be used. The aims of these strategies are to 
exhaust tissue parasitism and, consequently, eliminate 
lesions and the evolution of the chronic phase.

Based on the mechanisms of action of existing medi-
cations and their actions against T. cruzi, we suggest that, 
in addition to the drug associations proposed previously 
(Coura 2009), shorter and repeated treatment regimens 
should be used to prolong treatment and to avoid or at 
least reduce their adverse effects. The following propo-
sitions should be adapted through experimental clinical 
studies with the aim of finding an ideal regimen with 
higher efficacy and lower side effects: (i) treatment for 
30 consecutive days, which has already been shown to be 
effective for suppressing parasitaemia with fewer side ef-
fects (Coura et al. 1978, Coura et al. 1997), (ii) over an in-
terval of 30-60 days, clinical and laboratory evaluations 
should be conducted (haemogram, serological tests, xe-
nodiagnosis and real-time polymerase chain reactions) to 

assess possible abnormalities and to reduce or eliminate 
the presence of the parasite in the organism, (iii) repeti-
tion of a regimen every 60 days, over a six-month to one-
year period according to the clinical, parasitological and 
serological responses and the possible side effects from 
the regimen and (iv) evaluation of cure in accordance 
with the criteria established by Rassi & Luquetti (2005), 
including clinical, electrocardiographic, radiological, 
parasitological and serological evaluations.
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