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Case Report: COVID-19 and Chagas Disease in Two Coinfected Patients
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Abstract.

American trypanosomiasis, also named Chagas disease (CD), is an anthropozoonosis caused by the

protozoan parasite Trypanosoma cruzi. The disease affects millions of people worldwide, leading yearly to approximately
50,000 deaths. COVID-19, generated by SARS-CoV-2, can lead to lymphopenia and death. We hereby describe the first
report of two patients with CD and COVID-19 coinfection, from hospitalization until patients’ death.

INTRODUCTION

Chagas disease (CD) is a vector-borne disease transmitted
mainly by the bloodsucking bug from subfamily Triatominae.
Chagas disease is named after Carlos Chagas, a Brazilian
researcher who described the life cycle of the parasite Try-
panosoma cruzi. The disease was first described in Latin
America,’ but currently it is a neglected health problem, af-
fecting approximately 7 million people worldwide.?

Chagas disease presents two distinct clinical phases: an
acute one, associated with a strong type 1immune response,®
and a chronic phase, which may endure for the rest of the
patients’ life.®> The chronic phase may evolve to different de-
grees of severity in 30% of the cases, leading to dilated car-
diomyopathy, arrhythmia, cardioembolism, heart failure, and
death.®* Systemic arterial hypertension (SAH) and dyslipide-
mia are also common features among elderly CD patients.®

A Trypanosoma cruzi-infected person can also progress to
an indeterminate form, in which the patient has no symptoms
or signs of the disease, presenting no alteration in gastroin-
testinal and myocardial functions.? Nevertheless, coinfections
can lead to CD reactivation and influence the overall progno-
ses of the patient.”®

COVID-19is a disease caused by SARS-CoV-2 infection that
leads to high rates of respiratory illness and death.® Several risk
factors have been investigated, such as obesity, type 2 di-
abetes mellitus, and SAH.™°

SARS-CoV-2 infection mainly affects the respiratory tract'’
but recently has been associated with significant multiple or-
gan dysfunction syndrome.'? One of the most common critical
complications during COVID-19 is myocardial injury,'®'* es-
pecially in patients with a higher inflammatory profile.

As the pandemic is still ongoing, it is impossible to precise the
impact of SARS-CoV-2 infection in the overall population, but to
the moment, COVID-19 has caused almost 1 million deaths
worldwide. Although CD affects millions, to the moment, there
is no report of CD and COVID-19 coinfection in the literature.

We analyzed two CD-infected patients (aged 69 and 74 years),
with confirmed SARS-CoV-2 infection by nasopharyngeal
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detection of SARS-CoV-2 RNA, using reverse transcriptase—
PCR and negative results for influenza and respiratory syncytial
virus. The patients were hospitalized in a special ward for
COVID-19 patients at the university hospital (Hospital das
Clinicas, Faculdade de Medicina da Universidade de Sdo Paulo
[HCFMUSPY)) with approval for the usage of data from patients.
We hereby describe laboratory data from day one until both
patients passed away. The study was approved by the local
Ethics Committee (HCFMUSP no. 30800520.7.0000.0068-
2020) and was carried out in conformity with the 2013 revision of
the Declaration of Helsinki.

CASE PRESENTATIONS

The first patient was a woman, aged 74 years, who had
COVID-19-associated symptoms on May 26, tested positive
for SARS-CoV-2 on May 30, and hospitalized. She had a past
diagnosis of CD, with chronic CD cardiomyopathy (Figure 1A)
and a pacemaker since 2013 (Figure 1A) for a total atrioven-
tricular block, and, on admission, atrial fibrillation with dilatation
of the pulmonary artery trunk (43 mm). Additional past clinical
history included a stroke in 2010 and a unilateral mastectomy of
the left side due to breast cancer in 2011. The patient’s regular
medications were hydralazine, atenolol, losartan, omeprazole,
amiodarone, atorvastatin, and isosorbide. On admission, the
patient presented dyspnea but not cough, fever, or myalgia.
Chest radiography revealed pulmonary ground-glass opacities
affecting 50% of the lungs (Figure 1B and C). The level of
N-terminal pro-b-type natriuretic peptide (NT-proBNP) was
1,319 pg/mL (reference value of < 125 pg/mL), but D-dimer was
below detection, but peaked in 1738 ng/mL in fibrinogen
equivalent units (FEUs) on the 10th day at the hospital. Total
bilirubin and fractions as well as total protein levels and fractions
(albumin and globulin) were within reference levels. No alter-
ation in the levels in serum alanine transaminase or aspartate
transaminase was detected during hospitalization. As part of
the COVID treatment protocol, she received ceftriaxone from
June 1to 6, methylprednisolone 40 mg on June 7, azithromycin
from June 1 to 2, and warfarin on June 7.

Patient #1 showed normal levels of red blood count, he-
moglobin, and hematocrit, but a platelet count reduction since
day 1 of hospitalization (Figure 2A-D). White blood counts
were normal in the first week, with an increase in neutro-
phils and monocytes by the end of the second week of
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Figure 1. Chest X-ray and thoracic computerized tomography scan of patient #1. (A) X-ray from 2015 pre-COVID-19 hospitalization showing the
marked cardiomegaly, (B) X-ray from June 2020, and (C) tomography from June 2020 during COVID-19 hospitalization showing COVID-19 ground-

glass opacity.

hospitalization (Figure 2E-J). The neutrophil-to-lymphocyte
ratio remained at normal levels during hospitalization due to
the reduced lymphocyte cell count, a common feature in

COVID-19 (Figure 2J).°

There was also a sustained elevation of creatinine levels,
C-reactive protein, and urea (Figure 2K, M, and N). On day 8,
the patient developed blood glucose alterations, probably

A

caused by SARS-CoV-2 infection, as previously proposed
(Figure 2L)."®

Other findings included low pO,, but normal levels of pCO,
and pH, with a variable oxygen peripheral saturation
(Figure 20-R). High prothrombin time during COVID-19 was
also verified (Figure 2Q). From day 10 onward, the patient
presented altered sodium, potassium, and magnesium serum

s B 15 C D 1000+ : B E 254 B
£ w? ° : B % ®ee °
£ o . Y004 ?_ @ T 800 . : : £ 20 FE
E g g LR L A e by £ o @ ) ol
= 2 = 30 . = 6004 : = 154 oo *
E < 5 E % k- iee
< 5 109 g . . o . o:
2, | = 8 204 B 4004 2 10 °
3-2 o £ 2 0] ° 7 2
g 5 s 2 .
£ z 10 o 2004 tea 54, o
s 5 e o ececec B 3
T T T T T T 1 T T T 1 T T T |
Days © o D 2 Days © o Days © ) N N o Days © “° D & o Days © o o K3 B
F G H | J
25 : 0.4 - 2.0 . 40 .
& : 4 E o :
€ o] : E £ 34 e :
E20 see £ 034 & E 15 : 30
S F S 2 k) o 3
% 157 .o o : x % 24 ? % o $
=~ ° 0.2+ @ ° = 1.04 i = 20 L
2 10 . ®lee 2 < ) % PR A ) s . . o °
s = 0o . 7 o .
g y i i 2 0.1 217 e o 8 os o o 10 I,
3 57, @ o g g |e o 'l‘:..' 5 02, > Z 7 2 >
z i > = ) T
T T T X | T T 1 [ T T T 8 T T T |
Days © ° IS I o Days © ® Days © ° NI N o Days © ° N » > Days © ° N » o
8- : 300 500 L 200
b Ey FE
~ ! _ 1 . . .
3 o . ! 3 E 400 L — 150 o "
2 : S 200 £ o® : : ] oy
= : E 5 3007 .® N ] o
2 4 : ° 5 e £ 100 LR D Reference
£ : . o F
£ e il 14 2 200 RER 8 Qe 1 Values
2 2 ebe a 8 - 2 5048 e et
o e® % o 3 100 : : % o440 : . .
LB T Z 8 L e e 7 e Patient #1
T T T 1 T T T 1 T T L 1 .
Days © ® KN K S Days © S Days © ° K K S Days © ° Ry K - o Patient #2
(0] P R - Patient #1
Q « Death
200 : 150+ 7.6 R : 100+ - . : |
° : : . Y 2%
: = i d s : .
150 : = 744° 2 %88,0,°:%°: ‘ S 9] o, Se,: o - Patient #2
2 T 100 o . Foia : . M
I : : d S . ¢ . Death
€ 2=
£ : : : :
£ 1004 T & % 721 . : 82 a0 : N
N : 8 &3
%. Q 507 © g 8 70
50 . 7.0 3 .
T T T 1 1 6. T T T 1 T T T 1
Days © ° N » o Days © > Days © ° » » o Days © A N N L3
S U Vv X
327 . 3 1507 155 : 8 i 3.0+ . :
5 . 3 s °° < 5 .. .
§20 o o, 53 3 150 ot 3 g . ¢
2 20 o 100 s : 2.5 7
2 . ‘ 28 £ o e E waa < o .
% .o .o 3: T 1451 Soee Els iane ‘ 3 A »
£ e . 3 . . y 3 D '
S : <8 & 140 . . 2 3 2- 4 / .
g 5 3 . Z
£ : £ ) : & =
210 ! 2 » % :
o T T —T 1 £ 1 T T —T 1 T T — 1 1 T T —T 1
Days © o ) & B Days © o Days © o ) L o Days © o D L o Days © o ) » o

Ficure 2. Daily clinical features of patients. Blood levels of (A) erythrocytes, (B) hemoglobin, (C) hematocrit, (D) platelets, (E) leukocytes, (F)
neutrophils, (G) eosinophils, (H) lymphocytes, (I) monocytes, (J) neutrophil-to-lymphocyte ratio, (K) creatinine, (L) glucose, (M) C-reactive protein, (N)
urea, (0) pO,, (P) pCO,, (Q) pH, (R) oxygen peripheral saturation, (S) prothrombin time, (T) activated partial thromboplastin time, (U) sodium, (V)
potassium, and (X) magnesium. Gray box represents reference values; dot line represents the date the patients passed away.
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levels (Figure 2U-X). The patient’s clinical situation rapidly
deteriorated, evolving into SARS. The patient was transferred
to the ICU, and despite all efforts, the patient passed away on
day 17 (June 17) because of refractory circulatory shock.

The second patient was a man, aged 69 years, weighing
62 kg, who had COVID-19-associated symptoms on May 7.
He sought the hospital 2 weeks later, and tested positive on
May 22 and hospitalized. He was a heavy smoker and has
been followed at the HCFMUSP for indeterminate CD. Chest
radiography revealed pulmonary ground-glass opacities in
50% of the parenchyma. On admission, the level of NT-
proBNP was 458 pg/mL and of D-dimer was 88,868 ng/mL
FEUs. Blood troponin T levels were within the normal range
during admission (< 0.014 ng/mL), but increased to 0.193 ng/
mL on the ninth day. Total bilirubin and fractions as well as
total protein levels and fractions (albumin and globulin) were
within reference levels. No alteration in the levels in serum
alanine transaminase or aspartate transaminase was detected
during hospitalization. During hospitalization, he received
azithromycin and ceftriaxone from May 22 to 27, enoxaparin,
methylprednisolone 30 mg on May 27, piperacillin/
tazobactam from May 27 to 31, vancomycin from May 31
until death, and meropenem on May 31.

Patient #2 was admitted already with respiratory distress
and immediately transferred to the ICU. Laboratory findings
showed normal levels of erythrocytes and hemoglobin, and
high levels of platelet since day 1 (Figure 2A-D). High counts on
leukocytes, especially on neutrophils, were seen since day 5,
with the maintenance of low lymphocyte counts (Figure 2E-J).
Creatinine and urea levels were stable, with an abrupt spike on
day 10 (Figure 2K and N). Interestingly, C-reactive protein levels
were constantly high, and pO, levels were regularly low, with
pCO, and pH levels under normal levels (Figure 2M and O-Q),
but oxygen saturation was regularly below reference values
(Figure 2R). Prothrombin time and activated partial prothrombin
time increased on day 13 (Figure 2S and T). Sodium and po-
tassium serum levels were always normal during hospitalization
time, but the magnesium levels increased rapidly in the last
couple of days in the hospital (Figure 2U-X). On day 8, there was
an increase in the glucose serum levels, probably related to the
SARS-CoV-2 infection (Figure 2L), as previously proposed.'®

The patient progressed with pulmonary thromboembolism
and SARS, followed by hypotension and cardiac arrest. De-
spite all efforts, the patient passed away on day 13 (June 3).

DISCUSSION

We hereby describe two patients with CD and SARS-CoV-2
coinfection. Both patients were hospitalized in a reference
center for COVID-19 treatment in the metropolitan region of
Sao Paulo, a city in the Southeast of Brazil. The southeast
region comprises less than 5% of the CD cases in Brazil. We
hypothesize that CD and COVID-19 coinfection may be an
important noninvestigated cause of death in regions with a
higher incidence of CD."”

Chagas disease can manifest as a severe, life-threatening
opportunistic infection in patients with immune deficiencies
such as HIV.'® COVID-19 may lead to lymphopenia, which
could curb the anti-T. cruzi immune response, similar to what
is seen in HIV patients.'® Elderly CD patients are also prone to
develop SAH and dyslipidemia,® therefore being at higher risk
group for COVID-19.1":1°

Some patients with COVID-19 develop severe disease
characterized by respiratory and systemic syndromes.?°
Chronic underdiagnosed diseases, such as indeterminate
form CD, and other coinfections,?'2® may alter the disease
course and represent a significant risk factor for poor COVID-
19 outcomes.

Nevertheless, advanced age in these two case reports
could be an additional risk factor, reducing the immune re-
sponse against CD and COVID-19.524 These may be due to
SARS-CoV-2 cell entry receptor expression, angiotensin-
converting enzyme-2, immunosenescence, or a larger number
of medical comorbidities.?®

This report highlights the first report of CD and COVID-19
coinfection. Patients presented a rapid disease progression,
and despite all efforts of the medical team, both patients died.
We believe that CD may be an important and underrated risk
factor for developing severe COVID-19, especially those with
chronic CD with cardiomyopathy that may be prone to have
poor outcomes, especially in endemic areas with under-
reported CD infection and/or underreported SARS-CoV-2
infection.

Received September 11, 2020. Accepted for publication September
29, 2020.

Published online October 6, 2020.

Acknowledgments: Publication charges for this article were waived
because of the ongoing pandemic of COVID-19.

Authors’ addresses: Ricardo Wesley Alberca, Tatiana M. Yendo,
Yasmim Alefe Leuzzi Ramos, lara Grigoletto Fernandes, Luana de
Mendonga Oliveira, Franciane Mouradian Emidio Teixeira, Danielle
Rosa Beserra, Emily Araujo, Sarah Cristina Gozzi-Silva, Milena Mary
de Souza Andrade, Anna Claudia Calvielli Castelo Branco, Anna Julia
Pietrobon, Natalli Zanete Pereira, Raquel Leao Orfali, Valeria Aoki,
Alberto Jose da Silva Duarte, Gil Benard, and Maria Notomi Sato,
Departamento de Dermatologia, Faculdade de Medicina FMUSP,
Laboratorio de Dermatologia e Imunodeficiencias (LIM-56), Uni-
versidade de Sao Paulo, Sao Paulo, Brazil, E-mails: ricardowesley@
usp.br, tatiana.yendo@gmail.com, yasmim.leuzzi@usp.br, iaragf@
usp.br, luana.mendonca@usp.br, franciane.mteixeira@usp.br,
daniellerb@usp.br, emily.araujooliveira@gmail.com, sarahgozzi@usp.br,
milenaandrade@usp.br, annabranco@usp.br, pietrobonaj@usp.br,
natalli@usp.br, cbrito@usp.br, raquel.leao.orfali@gmail.com, valeria.aoki@
gmail.com, adjsduar@usp.br, bengil60@gmail.com, and marisato@usp.br.
Cyro Alves de Brito, Technical Division of Medical Biology, Adolfo Lutz
Institute, Immunology Center, Sdo Paulo, Brazil, E-mail: cyroalvesbrito@
gmail.com.

This is an open-access article distributed under the terms of the
Creative Commons Attribution (CC-BY) License, which permits un-
restricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.

REFERENCES

1. Lidani KCF, Andrade FA, Bavia L, Damasceno FS, Beltrame MH,
Messias-Reason |J, Sandri TL, 2019. Chagas disease: from
discovery to a worldwide health problem. Front Public Health 7:
166.

2. World Health Organization, 2020. Chagas Disease (Also Known as
American Trypanosomiasis). Chagas Disease Fact Sheets. Available
at: https://www.who.int/news-room/fact-sheets/detail/chagas-
disease-(american-trypanosomiasis)%0Ahttps://www.who.int/
en/news-room/fact-sheets/detail/chagas-disease-(american-
trypanosomiasis). Accessed August 30, 2020.

3. Boscardin SB, Torrecilhas ACT, Manarin R, Revelli S, Rey EG,
Tonelli RR, Silber AM, 2010. Chagas’ disease: an update on im-
mune mechanisms and therapeutic strategies. J Cell Mol Med 14:
1373-1384.


mailto:ricardowesley@usp.br
mailto:ricardowesley@usp.br
mailto:tatiana.yendo@gmail.com
mailto:yasmim.leuzzi@usp.br
mailto:iaragf@usp.br
mailto:iaragf@usp.br
mailto:luana.mendonca@usp.br
mailto:franciane.mteixeira@usp.br
mailto:daniellerb@usp.br
mailto:emily.araujooliveira@gmail.com
mailto:sarahgozzi@usp.br
mailto:milenaandrade@usp.br
mailto:annabranco@usp.br
mailto:pietrobonaj@usp.br
mailto:natalli@usp.br
mailto:cbrito@usp.br
mailto:raquel.leao.orfali@gmail.com
mailto:valeria.aoki@gmail.com
mailto:valeria.aoki@gmail.com
mailto:adjsduar@usp.br
mailto:bengil60@gmail.com
mailto:marisato@usp.br
mailto:cyroalvesbrito@gmail.com
mailto:cyroalvesbrito@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://www.who.int/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis)%0Ahttps://www.who.int/en/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis)
https://www.who.int/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis)%0Ahttps://www.who.int/en/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis)
https://www.who.int/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis)%0Ahttps://www.who.int/en/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis)
https://www.who.int/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis)%0Ahttps://www.who.int/en/news-room/fact-sheets/detail/chagas-disease-(american-trypanosomiasis)

2356

4.

5.

10.

11.

12.

13.

14.

MacHado FS et al., 2012. Chagas heart disease: report on recent
developments. Cardiol Rev 20: 53-65.

Alves RMDA, Thomaz RP, De Almeida EA, Wanderley JDS,
Guariento ME, 2009. Chagas’ disease and ageing: the co-
existence of other chronic diseases with Chagas’ disease in
elderly patients. Rev Soc Bras Med Trop 42: 622-628.

. Issa VS, 2018. The indeterminate form of chagas disease. Arg

Bras Cardiol 110: 111-112.

. de Almeida EA, Ramos AN, Correia D, Shikanai-Yasuda MA,

2011. Coinfecgao Trypanosoma cruzi/HIV: revisdo sistematica
(1980-2010). Rev Soc Bras Med Trop 44: 762-770.

. Trindade MAB, Carvalho NB, Belfort EC, Pagliari C, Gakiya E,

Sakai-Valente NY, Benard G, Shikanai-Yasuda MA, 2011. Case
report: a patient with erythema nodosus leprosum and chagas
cardiopathy: challenges in patient management and review of
the literature. Am J Trop Med Hyg 84: 973-977.

. Huang C et al., 2020. Clinical features of patients infected with

2019 novel coronavirus in Wuhan, China. Lancet 395: 497-506.

Alberca RW, Oliveira LDEM, Branco ACCC, Pereira NZ, Sato MN,
2020. Obesity as arisk factor for COVID-19: an overview. Crit Rev
Food Sci Nutr 15: 1-15. doi: 10.1080/10408398.2020.1775546.

Zhang JJ, Dong X, Cao Y, Yuan YD, Yang YB, qin YQ, Akdis CA,
Gao YD, 2020. Clinical characteristics of 140 patients infected
with SARS-CoV-2 in Wuhan, China. Allergy Eur J Allergy Clin
Immunol 75: 1730-1741.

Wang L, Zhang Y, Zhang S, 2020. Cardiovascular impairment in
COVID-19: learning from current options for cardiovascular
anti-inflammatory therapy. Front Cardiovasc Med 7: 78.

Song Y, Gao P, Ran T, Qian H, Guo F, Chang L, Wu W, Zhang S,
2020. High inflammatory burden: a potential cause of myo-
cardial injury in critically ill patients with COVID-19. Front
Cardiovasc Med 7: 128.

Wang Y, Zheng Y, Tong Q, Wang L, Lv G, Xi Z, Liu W, 2020.
Cardiac injury and clinical course of patients with coronavirus
disease 2019. Front Cardiovasc Med 7: 147.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

ALBERCA AND OTHERS

Tan L, Wang Q, Zhang D, Ding J, Huang Q, Tang YQ, Wang Q,
Miao H, 2020. Lymphopenia predicts disease severity of
COVID-19: adescriptive and predictive study. Signal Transduct
Target Ther 5: 33.

Rubino F et al., 2020. New-onset diabetes in COVID-19. N Engl J
Med 383: 789-790.

Santos EF et al., 2020. Acute Chagas disease in Brazil from 2001
to 2018: a nationwide spatiotemporal analysis. PLoS Negl Trop
Dis 14: e0008445.

Vaidian AK, Weiss LM, Tanowitz HB, 2004. Chagas’ disease and
AIDS. Kinetoplastid Biol Dis 3: 2.

Wu C et al., 2020. Risk factors associated with acute respiratory
distress syndrome and death in patients with coronavirus dis-
ease 2019 pneumonia in Wuhan, China. JAMA Intern Med 180:
934-943.

Jose RJ, Manuel A, 2020. COVID-19 cytokine storm: the interplay
between inflammation and coagulation. Lancet Respir Med 8:
e46-e47.

Chauhdary WA, Chong PL, Mani BI, Asli R, Momin RN, Abdullah
MS, Chong VH, 2020. Primary respiratory bacterial coinfections
in patients with COVID-19. Am J Trop Med Hyg 103: 917-919.

Khaddour K, Sikora A, Tahir N, Nepomuceno D, Huang T, 2020.
Case report: the importance of novel coronavirus disease
(COVID-19) and coinfection with other respiratory pathogens in
the current pandemic. Am J Trop Med Hyg 102: 1208-1209.

Lier AJ, Tuan JJ, Davis MW, Paulson N, McManus D, Campbell S,
Peaper DR, Topal JE, 2020. Case report: disseminated stron-
gyloidiasis in a patient with COVID-19. Am J Trop Med Hyg 103:
1590-1592.

LiuK, ChenY, Lin R, Han K, 2020. Clinical features of COVID-19in
elderly patients: a comparison with young and middle-aged
patients. J Infect 80: e14-e18.

Perrotta F, Corbi G, Mazzeo G, Boccia M, Aronne L, D’Agnano V,
Komici K, Mazzarella G, Parrella R, Bianco A, 2020. COVID-19
and the elderly: insights into pathogenesis and clinical de-
cision-making. Aging Clin Exp Res 32: 1599-1608.


http://dx.doi.org/10.1080/10408398.2020.1775546

