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Coronavirus disease 2019 (COVID-19) is caused by severe acute respiratory syndrome coronavirus 2. COVID-19 leads, in most patients, to mild-to-moderate symptoms, but some develop severe disease and succumbed to death. People with medical conditions have a higher risk of death than those without them. Chagas disease (CD) can cause cardiac diseases in approximately one-third of affected people. The aim of this study is to find out if there is any clinical association between Chagas disease and COVID-19 severity. This is a cohort study of 29 patients who were hospitalized with COVID-19 and had a diagnosis of chronic Trypanosoma cruzi infection. This coinfected cohort was matched by sex, age, presence of comorbidities, and requirement of hospitalization on intensive care unit (ICU) at admission with a control cohort of patients hospitalized due to COVID-19 without CD in a 3:1 ratio (n = 87). The clinical outcomes evaluated were as follows: days of hospitalization, death, and requirement of ICU and mechanical respiratory assistance (MV). The study protocol was approved by the Institutional Ethics in Research Committee. The Chagas disease/COVID-19 coinfected cohort had a median age of 55 years old (49.0, 66.0); 17 (59%) were male. All patients survived the acute COVID-19. Three of them were admitted to the ICU, and two required MV. Twenty-two (75.8%) required supplemental oxygen. There were no statistical differences in any laboratory parameters between the groups except for lactic acid dehydrogenase, which showed higher levels in the coinfected cohort, with a median of 573 U/L (interquartile range: 486.00, 771.00) vs. 476 U/L (346.00, 641.00) in the control group (p = 0.007). There were no differences in clinical outcomes between both groups. On the cohort with Chagas disease, there were zero deaths, three (10.3%) were admitted in the ICU, and two (6.9%) required MV, while for the control group there were six deaths (6.6%), 13 required ICU (14.9%), and 11 required MV (12.6%), without a statistically significant difference. This small series of coinfected Chagas disease and COVID-19 does not suggest differences in clinical evolution compared to non-Chagas patients. This data is similar to a Brazilian cohort. More data of this population with and without cardiomyopathy is needed to optimize the follow-up and recommendation for the population affected by this neglected tropical disease about COVID-19.
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Introduction

Coronavirus disease 2019 (COVID-19) is caused by severe acute respiratory syndrome coronavirus 2. The World Health Organization (WHO) declared COVID-19 a pandemic disease on February 11, 2020 (1). The first COVID-19 case of Argentina was diagnosed in a traveler patient on March 3, 2020, and at 1 year after, a total of 2.1 million people were affected, and 52,453 have died by COVID-19 in this country (2, 3). COVID-19 produces mild-to-moderate symptoms in most patients, but some develop severe disease, acute respiratory distress syndrome (ARDS), septic shock, and organ failure (including cardiac manifestations) and even succumbed to death (4, 5). In a North American cohort with more than 1.3 million laboratory-confirmed cases, 14% of patients required hospitalization and 5% died (6). It is also known that the probability of severe COVID-19 and death is higher in males, aged ≥60 years old, and those with chronic medical conditions. The most important comorbidities are arterial hypertension, diabetes mellitus, obesity, heart conditions (including cardiomyopathies), respiratory disease, chronic kidney disease, and cancer (7, 8). In people with these medical conditions, the risk of death is 12 times higher than those without them (6).

Trypanosomiasis americana, more commonly known as Chagas disease (CD), is an infection which, in its chronic phase, can cause cardiac diseases in approximately one-third of seroreactive people. The cardiac affliction is usually observed decades after Trypanosoma cruzi acquisition and is the most common cause of non-ischemic cardiomyopathy in Latin America. CD cardiomyopathy may develop typical conduction disturbances, heart failure, arrhythmias, thromboembolic disorders, and eventually sudden death (9, 10). In Argentina, the burden of this disease is a matter of public health as about 4% of the population has chronic CD, and it is the country with the most cases in the world (11).

Publications described at least three immunopathologic processes for severe COVID-19: pulmonary macrophage activation syndrome, endothelialitis, and thrombotic microangiopathy (12). The cytokine storm in patients with COVID-19 resulted in severely damaged pulmonary tissues, leading to death (13). In chronic T. cruzi infection, parasitic cardiac tissular infiltration leads to permanent immune activation. This produces a chronic cycle of inflammation, fibrosis, and constant cardiac remodeling to develop in some patients with Chagas cardiomyopathy. Cardiomyopathy appears in patients with inflammatory immunologic reactions with a higher presence of interferon gamma and tumoral necrosis factor alfa. Conversely, patients with anti-inflammatory cytokine profiles and a higher production of interleukin 10 tend to remain in the chronic indeterminate phase (14). Besides cardiomyopathy, T. cruzi could produce hypercoagulability by thrombin activation, platelet hyperactivity, and endothelial damage (15). These inflammatory cytokine profiles and prothrombotic status could lead to a worse outcome of COVID-19 in Chagas disease patients.

Until now, there is very limited information available about this coinfection. The aim of this study was to describe the clinical evolution of a series of patients with chronic CD (with or without cardiomyopathy) hospitalized due to COVID-19 in an infectious diseases hospital in Buenos Aires, Argentina, during the first year of the COVID-19 pandemic.



Methods

This is a cohort study of patients hospitalized due to COVID-19, with and without CD (ratio 3:1), at Hospital de Infecciosas FJ Muñiz, Buenos Aires, Argentina, during the first pandemic year in Argentina, from March 1, 2020 to March 1, 2021. The inclusion criterion was all hospitalized patients due to COVID-19 with CD. CD diagnosis was made by two serological reactive tests detected during COVID-19 hospitalization or obtained from medical history charts. A COVID-19 diagnosis was made by SARS-CoV2 PCR on nasopharyngeal swabs.

The CD patients were matched with a control cohort of non-CD hospitalized patients at the same hospital with a confirmed diagnosis of COVID-19. The data from these patients was taken from the ECCOVID multicenter trial database. The last database was made by consecutive adult patients hospitalized due to COVID-19 in 19 hospitals in Argentina coordinated by the Infectious Disease Society of Argentina—SADI in Spanish (16).

Age, gender, comorbidities, laboratory and clinical parameters, clinical evolution, and length of hospitalization data were collected. The laboratory parameters were as follows: leukocytes, lymphocytes, neutrophils, lactic acid dehydrogenase (LDH), ferritin, and D dimer. Pulmonary computer tomography or a chest X-ray description was also recorded. Other relevant parameters, such as electrocardiogram, echocardiogram, and history of trypanocidal treatment in CD patients, when available, were registered, too.


Statistical Analysis

Nearest neighbor matching was applied, focusing on the propensity score for age, sex, presence of comorbidities, presence of multiple comorbidities, and need of intensive care unit (ICU) at admission. Categorical data is presented as absolute numbers and proportions, and continuous variables are expressed as means and standard deviation or as medians and interquartile ranges according to normality. Chi-square (χ2) or Fisher exact test was used to compare the distribution of categorical variables and Student’s t-test or Wilcoxon–Mann–Whitney test for continuous variables. The results were considered statistically significant if the two-tailed P-value was <0.05. All statistical analyses were performed with R software (version 4.0.1).

The study protocol was approved by the Institutional Ethics in Research Committee of the Hospital de Infecciosas FJ Muñiz, Buenos Aires, Argentina (DI-2021-21-GCABA-HIFJM). The ECCOVID Trial was approved by the same ethics committee (DI-2020-132-GCABA-HIFJM). Informed consent was waived owing to retrospective data collection in both protocols.




Results


COVID-19 and T. cruzi Coinfection Cohort

A total of 29 clinical charts of patients hospitalized for COVID-19 with a diagnosis of chronic T. cruzi infection (i.e., “coinfected cohort”) were eligible for this study. The coinfected cohort median age was 55 years old (interquartile range, IQR: 49.0, 66.0), 17 (59%) were male, 20 were born in Argentina and six in Bolivia, and three had missing data. There were eight patients with T. cruzi serologies during hospitalization, another eight have reactive serologies from other institution, and 13 patients had a diagnosis of CD reference on medical charts. The median time between the start of COVID-19 symptoms and hospitalization was 7 days (range, 2–24). The median length of hospitalization was 10 days (IQR: 7.0, 14.0). All patients survived acute COVID-19, but three of them were admitted to the ICU and two required mechanical respiratory assistance (MV). Twenty-two (75.8%) needed supplementary oxygen. The COVID-19 classification according WHO guidance (17) were as follows: 19 patients had moderate diseases as pneumonia, seven patients had severe diseases such as pneumonia with SpO2 <90% or respiratory rate >30 breaths/min at room air, and three had a critical disease, such as ARDS.

Most of the patients had comorbidities (69%) other than CD with or without myocardiopathy, and 65% of the patients with comorbidities had more than one. The comorbidities were as follows: 60% arterial hypertension, 40% overweight or obesity, 25% diabetes mellitus, 25% smoking (active or history of smoking), 10% had a history of tuberculosis, and 10% had others.

Only 15 (52%) patients had an electrocardiogram (EKG) done during hospitalization, of which eight (53%) were normal, and seven patients presented abnormalities associated with CD cardiomyopathy: two (29%) had a left anterior fascicular block, two (29%) had a right bundle branch block, one (14%) had a right bundle branch block with left anterior fascicular block, one (14%) had a right bundle branch block and ventricular premature beats, and one (14%) had sinus bradycardia. Two patients had an echocardiogram during hospitalization; one was normal and the other one had dilatation of left cardiac cavities, with an ejection fraction of 22%. It was possible to gather data on CD treatment in only one patient who had received benznidazole treatment 3 years earlier for 30 days.

During COVID-19 hospitalization, all 29 patients had a diagnosis of pneumonia. Twenty-seven (93%) received antibiotics, and the remaining two who did not receive antibiotics did not need supplementary oxygen either. Out of the 22 patients that required supplementary oxygen, 11 (50%) received systemic glucocorticoids. Out of the 11 patients that required supplementary oxygen and did not receive systemic glucocorticoids, one had severe pneumonia.

Out of the three patients who were admitted in ICU, two received convalescent human plasma and ivermectin. The other two patients in this cohort received ivermectin, too. Two patients were treated with oseltamivir, too, both aged over 60 years old and with comorbidities.



COVID-19 Without Chagas Disease Cohort vs. COVID-19 With Chagas Disease Group

The total number of patients included for the cohort COVID-19 without CD was 87. There was no statistical difference in the laboratory parameters (leukocytes, lymphocytes, ferritin, and D dimer) between groups, except for LDH that showed higher levels on the coinfected cohort with a median of 573 U/L (IQR: 486.00, 771.00) vs. the control cohort with a median of 476 U/L (IQR: 346.0, 641.0; p = 0.007). This median LDH difference is not clinically relevant (Table 1).


Table 1 | Baseline.



There were no differences in length of hospitalization, death, requirement of ICU and MV, and a combined outcome made of the following parameters: requirement of ICU and/or MV and or death between both groups (Table 2). In the coinfection cohort, there were zero deaths, three (10.3%) were admitted in the ICU, and two (6.9%) required MV, while in the control group, there were six deaths (6.6%), 13 required ICU (14.9%), and 11 required MV (12.6%). The analysis of the clinical outcomes did not show any statistical difference between groups. There were no differences on clinical COVID-19 evolution between CD patients with abnormal EKG (n = 7) vs. those with normal EKG (n = 8) (Table 3).


Table 2 | Outcomes.




Table 3 | Chagas disease coinfected group.






Discussion

In this study, we describe the evolution of patients with chronic CD—with and without myocardiopathy—hospitalized due to COVID-19. Reassuringly, we did not observe any statistically significant difference in clinical outcomes for coinfected patients compared to controls. These data are consistent with a Brazilian series recently published (18). Molina et al. have shown minor differences in C-reactive protein (CRP) in the group coinfected with CD. Unfortunately, we do not have data of the CRP levels for most patients, but other acute-phase reactants such as ferritin and D dimer were similar between groups; LDH had a higher median in the CD group, which seemed clinically insignificant (19). Another laboratory subrogate marker described in patients with severe and critical COVID‐19 is lymphopenia, but we could not find any differences in lymphocyte count between the groups. With this limited data, mostly concordant with the Brazilian series, we cannot assume that there is any difference in the immune, laboratory, and clinical response in hospitalized patients due to COVID-19 with a history of T. cruzi chronic infection.

Myocardial acute COVID-19 involvement in both groups cannot be ruled out as it was not routine to perform troponin measurements and EKG to all hospitalized patients due to COVID-19 in our center. The coinfected cohort had 46% of EKG abnormalities typical of CD cardiomyopathy. These data are similar to the Brazilian series with 60% EKG alterations (18). In both studies, Brazilian and ours, patients classified as CD with or without cardiomyopathy are limited mostly for missing data such as EKG and echocardiogram. This missing data makes it not possible to estimate a confident difference about the coinfection between patients with CD cardiomyopathy and without it, an important knowledge that is still missing.

In our study, we did not observe any deaths from acute COVID-19 in the coinfected cohort, while the mortality rate in the non-CD control group was 6.9%, without statistical difference. In the Brazilian series, mortality was 32.3 and 30.6% in each group—CD and non-CD, again without any significant difference. There is an important difference in the global mortality rate between the Brazilian series and our study. This difference in the global mortality rate can be because of the circulation of deadly variants, such as the Gamma variant, the collapse of the Brazilian health system during outbreak waves, and public misinformation (20, 21). However, both studies, one with high mortality rate and the other with a low rate, still show no mortality difference due to COVID-19 between CD and control groups. In the 75.8% of the coinfected group that required supplementary oxygen, only about 50% of them received systemic corticoids; some cases were because they were hospitalized before this treatment indication was supported by the recovery trial data (22). Another treatment issue to note is the high use of antibiotics, which were prescribed to 22 of 29 hospitalized confirmed COVID-19 patients; this high rate of antibiotic prescribing is quite concordant with publications from the United States of America, where 83% and at least 71% of the hospitalized COVID-19 patients received antibiotics without a microbiologically confirmed infection (23, 24). Two patients of the coinfected cohort in the ICU received convalescent human plasma and ivermectin as compassionate treatment; these treatments are not currently indicated, but compassionate treatments are expected to change dynamically during any new and severe disease, such as the COVID-19 pandemic, before evidence support them or not (25–27).

Besides the two series, ours and the Brazilian one, there are other few case reports published which described CD and COVID-19 clinical evolution. Two cases that died due to COVID-19 were both patients who were over 60 years old and had other comorbidities (28). Then, two other fatal cases were reported in cardiac transplant patients because of CD myocardiopathy; the two of them died due to respiratory insufficiency caused by COVID-19 and CMV reactivation (29). Finally, another case reports a Brazilian woman with COVID-19 who survived; she had Chagas cardiomyopathy (congestive cardiac failure and arrhythmia right bundle branch block treated with a pacemaker, propranolol, and an anticoagulant) and dimorphic leprosy (30). The scarce information about this coinfection, after more than 18 months of the COVID-19 pandemic, shows again that CD is a neglected disease, as there is almost no information for this population.

There are some limitations in our study, such as the fact that there are some missing data (i.e., CD serologies and EKG for all the patients) because during the outbreak the health system almost collapsed and resources (including human resources) had to be used with priority criteria, and not all complementary studies could be easily done on isolated patients. Another limitation is that the number of patients in the coinfected cohort, which was 29, is not substantial, but as far as we know, there is only one study with this coinfection clinical approach with a similar number of included patients carried out in Brazil (18), so we hoped to elucidate some unknown gaps with our information, thus making a contribution to the other series.



Conclusion

In this small series of CD and COVID-19 hospitalized patients, we did not observe any differences in their clinical evolution compared to CD uninfected controls. CD does not seem to be a significant comorbidity for severe COVID-19, besides the risks associated to CD cardiomyopathy. More data of this CD population, with and without cardiomyopathy, is needed to optimize the follow-up and recommendations for the population affected by this neglected tropical disease about COVID-19.
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HIFJM, Hospital de Infecciosas Francisco Javier Muriiz; ICU, intensive care unit; LDH, lactic acid dehydrogenase; NA, not applicable/not available.

*Comorbidities: arterial hypertension, diabetes, obesity, respiratory diseases, smoking, cardiovascular diseases other than Chagas cardiomyopathy, and kidney disease.

bBoth pleural effusions were associated with bilateral pulmonary infiltrates.
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Clinical Outcomes COVID-19 Without Chagas Disease (ECCOVID Trial) Center COVID-19 and Chagas Disease Center p- 0Odds Ratio
HIFJM HIFJM value (95% CI)
Median (IQR) or frequency (%) Median (IQR) or frequency (%)
N =87 N=29
Day of hospitalization 11.00 (8.00, 14.50) 10.00 (7.00, 14.00) 0.327 =
Death 6(6.9) 0(0.0) 0.334  0.393 (0.008-
3.271)
IcU 13 (14.9) 3(10.3) 0.758 0.659 (0.112-
2.674)
Mechanical ventilation 11 (12.6) 2(6.9) 0.513 0.514 (0.052-
(MV) 2.589)
Combined outcome 16 (18.4) 3(10.3) 0.395 0.514 (0.089-
(ICU + MV+ death) 2.017)

Estimated with Haldane correction.
HIFJM, Hospital de Infecciosas Francisco Javier Muniz; ICU, intensive care unit.





