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Abstract

Background: The involvement of the autonomic nervous system is one of the mechanisms proposed to explain the 
progression of myocardial lesion in Chagas disease. Evidences have shown changes in sympathetic and parasympathetic 
nervous system since the acute phase of the disease, and studies to clarify the pathophysiological and prognostic value 
of these changes are needed.

Objetives: To assess blood pressure profile by ambulatory blood pressure monitoring (ABPM) in normotensive patients 
with acute Chagas disease (ACD) without apparent cardiac damage, and the influence of the infection on nocturnal 
blood pressure fall.

Methods: ABPM was performed with 54 patients with ACD and a control group composed of 54 age- and sex-matched 
normotensive individuals. The alpha level of significance (type I error rate) was set at 5%. 

Results: In the total of 54 patients, 74.0% did not show nocturnal fall in systolic blood pressure, 53.7% did not show 
nocturnal fall in diastolic blood pressure, and lack of both nocturnal fall in SBP and DBP was observed in 51.8% 
(*p<0.05). In 12.9% of patients, there was an increase in SBP and in 18.5% increase in DBP (p<0.05). 

Conclusions: In patients with acute Chagas disease, a significant absence of the physiological fall in both systolic and 
diastolic blood pressure was observed during sleep, and some of the patients showed nocturnal increase in these 
parameters. These findings suggest autonomic changes in the acute phase of Chagas disease. (Arq Bras Cardiol. 2020; 
114(4):711-715)
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Introduction
Chagas disease is a zoonosis caused by the flagellate 

protozoan Trypanosoma cruzi (T. cruzi) that feeds primarily on 
blood. The disease is endemic in 21 countries in Latin America, 
with an important social impact due to its high morbidity and 
mortality. According to the World Health Organization (WHO), 
it is estimated that 6-7 million people are infected, most of them 
in Latin America.1 The classical form of transmission – vector 
transmission – has been decreasing in endemic areas in Latin 
America thanks to infection control initiatives. However, intense 
deforestation in the Amazon region, in addition to migration 
of people, has changed the epidemiological scenario, with an 
expressive increase in oral transmission.2   

The most common cl inical presentation in the 
acute phase of the orally transmitted disease includes 
prolonged fever syndrome, usually associated with 
familial microepidemics, and several unspecific symptoms 
characteristic of vector transmission of Chagas disease, but 
with higher morbidity and mortality.3-5 In the chronic form 
of the disease, important changes in the autonomic system 
are observed, with increased sympathetic activity and 
decreased parasympathetic activity. However, autonomic 
changes in the acute phase of the disease are not known 
so far. Many patients have altered blood pressure (BP) and 
abnormal ambulatory blood pressure monitoring (ABPM) 
measures, mainly related to nocturnal BP fall. In non-
chagasic patients, such event has been regarded as a sign 
of dysautonomia and possible predictor of cardiovascular 
risk.6 In light of the physiological decline in nocturnal BP, an 
ABPM in acute Chagas disease (ACD) is advisable, aiming 
at a better understanding of BP behavior, especially during 
sleep. Therefore, the aim of the present study was to assess 
BP behavior in patients with ACD using ABPM. 
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Methods 
This was a single-center study conducted in a university 

hospital. ABPM was performed in 54 patients (convenience 
sample) with orally transmitted ACD, seen in an outpatient 
clinic of infectious and parasitic diseases and 54 age- and 
sex- matched healthy controls. This control group was used 
aiming at evaluating the prevalence of lack of nocturnal BP 
fall in individuals without comorbidities, since this variable 
has not been investigated in the Brazilian population. The 
healthy controls had no complaints or history of any disease, 
had a normal clinical examination and were not taking 
any medication at baseline. All participants or their legal 
representatives signed an informed consent form.

The ABPM was carried out using a Dyna-MAPA® device. 
Inclusion criteria were patients attending the outpatient 
clinic with a diagnosis of ACD confirmed by a positive 
parasitological and/or serological test, in addition to meeting 
the epidemiological criteria established by the Brazilian 
Ministry of Health’s protocol, available at: http://portalms.
saude.gov.br/saude-de-a-z/doenca-de-chagas. Exclusion 
criteria were presence of diabetes mellitus, neurological 
diseases, arterial hypertension, cardiovascular disease, ongoing 
infection, hematological disease such as anemia, conditions 
that may affect renal function, thyroid disease or other 
important systemic changes, use of illicit drugs, pregnancy 
and alcoholism. 

In the control group, ABPM was performed with 
normotensive individuals. The test was ordered as a routine 
test (health check-up) rather than for suspected hypertension. 
Individuals with any type of cardiac disease were not included. 

The following ABPM parameters were assessed: 24-hour 
systolic (SBP) and diastolic BP (SBP), BP during sleep and 
awake states, and BP fall during sleep. Physiological fall in SBP 
and DBP was considered as a reduction ≥ 10% in mean BP 
registered during sleep. The awake period was considered the 
period from 8 to 20 o’clock, whereas the sleep-period time from 
20 to 8 o’clock on the day after, following the 2011 Brazilian 
Guidelines on ABPM and home blood pressure monitoring.7

The study was approved by the ethics committee of 
the Hospital Universitário João de Barros Barreto (CAAE 
01278918.4.00000017).

Statistical analysis 
The chi-square test was used to compare individuals that 

did not show a nocturnal BP fall between patients and control 
group. A p<0.05 was set as statistically significant. Categorical 
variables were presented as frequency, absolute numbers and 
percentage. Normally distributed variables were presented as 
mean and standard deviation. The Kolmogorov-Smirnov test 
and the histogram-normality test were used, and measurement 
of asymmetry and kurtosis was performed. The SPSS 23.0 
software for Windows (IBM SPSS Statistics para Windows 
version 23.0, launched in 2015, Armonk, NY: IBM Corp).

Results
In the total of 54 patients with acute infection with T. cruzi, 

mean age was 36.2 ±10.4 years, 30 were women (mean age 
34.7 ± 19.0 years) and 24 men (mean age 38.3 ± 19.7 years). 

The ABPM showed that 40 patients (74.0%) did not show 
nocturnal fall in SBP, and 29 (53.7%) did not show nocturnal 
fall in DBP. This occurred concomitantly in 29 (53.7%) patients; 
seven (12.9%) showed nocturnal increase in SBP and 10 
(18.5%) in DBP. 

No statistically significant difference was found in the mean 
24-hour SBP and mean 24-hour DBP during sleep and awake 
states between patients with ACD and control group (Table 
1). Significant differences were found between the groups for 
nocturnal fall in SBP and DBP in both sexes. 

Discussion
Discussion Changes in autonomic nervous system are 

well characterized in chronic Chagas disease, with neuron 
loss and lesion in the parasympathetic pathway and 
increased sympathetic activity. Studies on patients with 
the indeterminate form of Chagas disease have shown a 
predominance of parasympathetic activity in these patients, 
which was correlated with autonomic dysfunction.9 Results 
of an interesting study indicated a relationship between 
changes in autonomic modulation and endothelial function 
in patients with ACD.10 Lesions in the central nervous 
system were found in anatomopathological studies in ACD 
patients, described as distant systemic lesions caused by 

Table 1 – Mean values of 24-hour blood pressure during sleep and awake states in 54 normotensive patients with acute Chagas disease and 
54 normotensive individuals without Chagas disease (controls)

Controls Acute Chagas disease

24h awake state sleep 24h awake state sleep

Mean 114.1±10.3 117.3±10.4 100.9±10.0 111.0±10.6 112.7±10.5 105.1±11.7

SBP

mmHg

Mean 68.9±7.6 71.3±8.1 59.2±7.5 66.9±7.0 68.3±7.2 62.2±8.1

DBP

mmHg

Data expressed as mean and standard deviation; SBP: systolic blood pressure; DBP: diastolic blood pressure; ACD: acute Chagas disease
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ganglion cells.11,12 Impairment of the nervous system can be 
demonstrated in all stages of Chagas disease, and changes 
in the parasympathetic autonomic nervous system control 
have not been correlated with cardiovascular symptoms by 
functional tests on humans.13 The loss of autonomic control 
in chronic Chagas disease was described in a case-control 
study that evaluated the correlation between sympathetic 
innervation, changes in perfusion and abnormalities in the 
ventricular wall, showing that cardiac sympathetic dysfunction 
occurs in early stages of the disease and is associated with 
the worsening of autonomic dysfunction.14 However, studies 
on autonomic function in the acute phase of Chagas disease 
are scarce. Evidences have shown the involvement of the 
autonomic nervous system, especially the parasympathetic 
system, soon after initial infection, i.e., in the undetermined 
phase of Chagas disease.15

Physiological variations in BP have a circadian rhythm, 
with fluctuations over 24 hours and BP drop during sleep. 
This fall, detected by ABPM, normally exceeds 10% of BP in 
the awake state, and is observed in approximately 95% of the 
normotensive individuals.16 During sleep, there are specific 
changes in autonomic and endocrine functions, with reduced 
sympathetic activity and predominance of parasympathetic 
activity, leading to physiological BP fall.17,18 The observations 
in clinical practice indicating that many patients with ACD 
that underwent ABPM for any reason did not show nocturnal 
fall of BP motivated the development of a systematic study 
to analyze the behavior of BP in ABPM. In the control group, 
we included only individuals with good cardiovascular health, 
with no history of hypertension, diabetes or cardiovascular 
disease. All individuals had normal office BP (mean of the 
last two measures <140/90 mmHg). The only drug taken 
by the patients with ACD was benznidazole, an antiparasitic 
medication used in the treatment of T. cruzi infection, the 
causative agent of Chagas disease. Lack of BP fall during sleep 
was seen in a large proportion (more than half) of patients with 
ACD, and nocturnal increase of BP occurred in a significant 
proportion of patients (12.9% in SBP and 18.5% in DPB).

Table 2 – Number of patients with changes in ambulatory blood pressure monitoring (ABPM) in patients with acute Chagas disease and 
controls

Controls Acute Chagas disease

Women
(n=30)

Men
(n=24)

Total
(n=54)

Women 
(n=30)

Men
(n=24)

Total
(n=54)

Absence of nocturnal fall in SBP 5 4 9 (16.6%) 20 20 40 (74.0%)*

Absence of nocturnal fall in DBP 4 3 7 (12.9%) 9 20 29 (53.7%)*

Absence of nocturnal fall in SBP and DBP 4 3 7 (12.9%) 16 12 28 (51.8%)*

Nocturnal increase in SBP 0 1 1 (1.8%) 5 2 7 (12.9%)*

Nocturnal increase in DBP 0 1 1 (1.8%) 5 5 10 (18.5%)*

Data expressed as absolute and relative numbers. Chi-square test for comparisons between acute Chagas disease and control groups; p<0.05.

The neurohumoral features of the acute phase of Chagas 
disease are not well known, mainly due to epidemiological 
characteristics and difficult diagnosis. However, due to changes 
in the disease profile and the increase in the number of cases of 
oral contamination, with greater parasite load, we have found 
more obvious clinical manifestations.19 This lack of nocturnal 
fall in BP in the acute phase of Chagas disease may be the 
result of a disturbance in the autonomic nervous system. One 
limitation of this study is that we did not perform an analysis 
of heart rate variability, since our objective was to evaluate 
BP behavior over 24 hours.  

Conclusions 
The results of this study suggest that the ABPM can be a 

useful tool for early detection of autonomic changes in the 
acute phase of Chagas disease. Since this was a descriptive study 
of patients with ACD, it is not possible to understand the real 
meaning of these changes, since there is no consensus about the 
reproducibility of this result and clinical outcomes at long term.

Author contributions 
Conception and design of the research and Acquisition of 

data: Souza DS, Oliveira CB, Maciel BG, Maciel MTS, Póvoa 
R; Analysis and interpretation of the data: Bianco HT, Póvoa 
R; Statistical analysis and Writing of the manuscript: Souza DS, 
Bianco HT, Póvoa R; Critical revision of the manuscript for 
intellectual content: Bianco HT, Fonseca FAH, Izar MC, Póvoa R.

Potential Conflict of Interest 
No potential conflict of interest relevant to this article was 

reported. 

Sources of Funding 
There were no external funding sources for this study. 

Study Association 
This study is not associated with any thesis or dissertation work

713



Original Article

Souza et al. 
Nocturnal BP fall in acute Chagas disease

Arq Bras Cardiol. 2020; 114(4):711-715

1. WHO). Sustaining the drive to overcome the global impact of neglected 
tropical diseases: second WHO report in neglected tropical diseases. 
Geneva; 2013. 

 2. Dias JCP, Human Chagas Disease and Migration in the Context Of 
Globalization: some Particular Aspects. J Trop Med. 2013, ID 789758, 9 
pages, doi 10.1155/2013/789758.

3. De Goes  EC, Dos Santos SO, Sojo-Milano M, Amador EC, Tatto E, Souza 
DS, et a

1. World Health Organization.(l. Acute Chagas disease in the Brazilian Amazon: 
epidemiological and clinical features. Int J Cardiol. 2017, 235:176-8.

4. Pinto AY, Ferreira AG Jr, Valente V, Harada GS, Valente AS. Urban outbreak 
of acute Chagas disease in Amazon region of Brazil: four-year follow-up after 
treatment with benznidazole. Rev Panam Salud Publica, 2009, 25(1):77-83.

5. Barreto-de-Albuquerque J, Silva-dos-Santos D, Pérez AR, Berbere LR, 
Santana van Vilet E, Farias  de Oliveira DA, Moreira OC, et al. Trypanosoma 
cruzi Infection through the oral route promotes a severe infection in 
mice: New disease form from an old infection? PLoS Negl Trop Dis. 2015; 
9(6):e0003849.

6. Melo ROU, Toledo JCY, Loureiro AAC,Cipullo JP, Moreno Jr H, Martin JF. 
Absence of Nocturnal Dipping is Associated with Stroke and Myocardium 
Infarction. Arq Bras Cardiol. 2010; 94(1):74-80.

7. V Diretrizes Brasileiras de Monitorização Ambulatorial da Pressão Arterial 
(MAPA V) e III Diretrizes Brasileiras de Monitorização Residencial da Pressão 
Arterial (MRPA III). Sociedades Brasileiras de Cardiologia, Hipertensão e 
Nefrologia. Arq Bras Cardiol .2011; 97(3 Supl 3):1-24.

8. Correa-Araujo R, Oliveira JS, Cruz AR. Cardiac levels of norepinephrine, 
dopamine, serotonin and histamine in Chagas’disease. Int J Cardiol. 
1991;31(3):329-36. 

9. Rassi Jr A, Rassi A, Marin-Neto J. Chagas disease. Lancet. 2010; 
375(9723):1388-402.

10. Truccolo AB, Dipp T, Eibel B, Ribeiro A, Casali KR, Irigoyen MC,et al. 
Associação entre Função Endotelial e a Modulação Autonômica em 
Pacientes com Doença de Chagas. Arq Bras Cardiol. 2013;100(2):135-40.

11. Oliveira NK, Ferreira RN, Lopes SDN, Chiari E, Camargos ERDS, Martinelli 
PM. Cardiac autonomic denervation and expression of neurotrophins (NGF 
and BDNF) and their receptors during experimental Chagas disease. Growth 
Factors. 2017;35(4-5):161-70.

12. E, Pérez AR, Pollachini N,Villar SR, Wildman J, Besedovsky H, et al.  
The sympathetic nervous system affects the susceptibility and course of 
Trypanosoma cruzi infection. Brain Behav Immun.2016 Nov;58:228-36.

13. Amorim DS, Godoy RA, Mango JC, Tanaka A, Gallo Jr L. Effects of acute 
elevation in blood pressure and of atropine on heart rate in Chagas’ disease.  
A preliminary report. Circulation.1968; 38(2):289-94.

14. Simoes MV, Pintya AO, Bromberg-Marin G, Sarabanda A, Antioga CM, et 
al. Relation of regional sympathetic denervation and myocardial perfusion 
disturbance to wall motion impairment in chagas’ cardiomyopathy. Am J 
Cardiol 2000;86(9):975-81.

15. Koberle F. Enteromegaly and cardiomegaly in Chagas disease. Gut 1963; 
4(4):399-405.

16. Staessen JA, Bieniaszewski L, O’Brien E, Gosse P, Havashi H, Imai Y, et 
al. Nocturnal blood pressure fall on ambulatory monitoring in a large 
international database. The “Ad Hoc’ Working Group. Hypertension .1997; 
29(1Pt 1):30–9. 

17. Murali NS, Svatikova A, Somers VK. Cardiovascular physiology and sleep. 
Front Biosci. 2003 June; 8:S636-S652.   

18. Dodt C, Breckling U, Derad I,  Plasma epinephrine and norepinephrine 
concentrations of healthy humans associated with nighttime sleep and 
morning arousal. Hypertension. 1997;30(1):71-6.

19. Souza DSM ,  Póvoa RMS. Aspectos epidemiológicos e clínicos da doença 
de Chagas aguda no Brasil e na América Latina. Rev Soc Cardiol Estado de 
São Paulo. 2016;26(4):222-9.

References

714



Original Article

Souza et al. 
Nocturnal BP fall in acute Chagas disease

Arq Bras Cardiol. 2020; 114(4):711-715

This is an open-access article distributed under the terms of the Creative Commons Attribution License

715


