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1   |   INTRODUCTION

Coronavirus disease 2019 (COVID-19), a 2-year respira-
tory illness, causes respiratory failure, coagulation disor-
ders, and multisystem organ failure. Those who survive 
the infection can develop numerous emergent sequelae 
that mainly affect three systems: nervous, respiratory, and 
cardiac1,2 The mortality rate of COVID-19 is directly re-
lated to the inflammatory state and complications in the 
clinical process.

COVID-19 patients may be affected by nosoco-
mial infections as seen in other epidemics such as the 

AH1N1 influenza virus.3 Streptococcus pneumoniae and 
Staphylococcus aureus have been isolated in these pa-
tients as a cause of complications during prolonged pe-
riods of hospitalization.4 Coinfections in patients with 
COVID-19  have been reported during the pandemic, 
showing differences among affected populations.5–10 The 
isolates include Klebsiella pneumoniae, S.  pneumo-
niae, Eschierichia coli, Enterobacter cloacae, Candida 
spp, S.  aureus, and Pseudomonas aeruginosa in various 
clinical specimens (such as urine, cerebrospinal fluid, 
and blood cultures), with several antibiotic resistance 
patterns.8–11
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Abstract
COVID-19 patients are prone to coinfections during their hospitalization. These 
coinfections are challenging as they involve longer hospital stays, high costs, and 
higher risk of mortality. Here, we present a case of a patient with multi-infection 
by resistant parasites, fungi, and bacteria during his hospitalization in a hospital 
in Lima, Peru.
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These coinfections may complicate the borderline 
health of COVID-19 patients by requiring new care, multi-
drug therapy, and increased risk of complications and pa-
tient mortality.11,12 In Peru, coinfections in patients with 
COVID-19 have not been reported yet despite the high fre-
quency of Carbapenem-Resistant K. pneumoniae (Cp-Kpn) 
and Multidrug-Resistant Acinetobacter Enterobacteriaceae 
isolations.13

Here, we describe an interesting case of bacterial, fun-
gal, and parasitological infection in a patient with severe 
COVID-19.

2   |   CASE REPORT

A 76-year-old Peruvian male patient without comorbidi-
ties presented acute respiratory failure type 2, classified 
with acute respiratory distress syndrome (ARDS), and 
suspected COVID-19. He was admitted to the intensive 
care unit (ICU) for mechanical ventilation. The patient 
is an administrator and has previously had knee surgery 
due to a sports injury (44  years ago). On admission, he 
was intubated and presented fever (38.6°C), a saturation 
of 78% (turned to 94% after ventilation), blood pressure 
of 110/70 mmHg, and respiratory rate of 29 breaths/min. 
The general physical examination was typical, and as 
part of the differential diagnosis, other respiratory infec-
tions were ruled out using the Respiratory Viral Panel I 
(CerTest Biotec S.L.).

The diagnosis of COVID-19 was confirmed by computed 
tomography (CO-RADS 4: abnormalities suspicious of 
COVID-19) and real-time reverse transcriptase-polymerase 
chain reaction (RT-PCR). During the 10 days of hospital-
ization, the oxygen consumption increased from 5  liters 
per minute since the day of admission, duplicating the 
amount of oxygen every 2 days, (being 10, 20, and 30 liters 
per minute) after 2, 3, and 4 days, consuming the total ca-
pacity until the end of hospitalization (Figure 1).

3   |   INVESTIGATION

The normal values of the tests are shown in Table  1. 
Laboratory results showed hypoalbuminemia (3.2  g/
dl) and increased lactate dehydrogenase (305.6 U/L), 
C-reactive protein (15.66  mg/dl), glucose (122.1  mg/
dl), aminotransferase aspartate (68.9 U/L), gamma glu-
tamyl transpeptidasa (46.3 U/L), and urea (82.4  mg/dl). 
The complete blood count (CBC) showed leukocytosis 
(14,000 cells/mcL) with neutrophilia (90.7%) and a severe 
neutrophil-to-lymphocyte ratio (25.40 cells/mcL). On 
the second day of hospitalization, the patient presented 
sustained fever, showing no improvement, so a blood 

culture and microbiological study of body fluids were re-
quested. The same day, Lophomonas sp. was diagnosed 
using bronchoalveolar lavage (BAL) (Video S1). Using 
the BAL sample, smear microscopy did not detect tuber-
culosis. Two days later Cp-Kpn isolation was reported 
with resistance to 20 antibiotics including tobramycin 
and colistin (Kirby–Bauer disk diffusion susceptibility 
test and E-test). On Day 8 of hospitalization, the labora-
tory reported Candida albicans and Aspergillus fumigatus 
indicating ventilator-associated pneumonia in addition 
to COVID-19. (Figure  2) Therapeutic management in-
cluded a protein module (300 cc x nasogastric tube care, 
c/8  h), imipenem +Cilastatin (1  gr c/6  h Intravenous 
[IV]), amikacin (1 gr c/24 h IV), ranitidine (50 mg c/8 h 
IV), metamizole (1 gr IV), enoxaparin (40 mg c/24 h IV), 
hydrocortisone (100 mg c/8 h), and rocuronium bromide 
(50  mg). Metronidazole was administered at a dose of 
0.5  g PO/twice a day for the treatment of Lophomonas, 
and Aspergillosis was treated with voriconazole 6 mg/kg 
IV on Day 1 and 4 mg/kg IV every 12 h for 5 days. The pa-
tient's condition did not improve after the therapies, and 
2 days later, the patient died.

The present research was carried out following the 
principles outlined in the Helsinki Declaration. Also, 
CARE guidelines and methodology were followed in this 
study.

4   |   DISCUSSION

Coinfections have been frequent in patients with 
COVID-19 in several countries/regions.11 These coinfec-
tions, severe cases, and mortality in COVID-19 patients 
have been linked.12 In this paper, we report a confirmed 
case of COVID-19 accompanied by parasitic (Lophomonas 

F I G U R E  1   Timeline of parasitic (purple bar), bacterial 
(pink bar), and fungal (gray bar) infections during the days of 
hospitalization of a patient with COVID-19. The tracking line 
indicates the rapid increase in supplemented oxygen to the patient 
on mechanical ventilation
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sp.), bacterial (Cp-Kpn), and fungal (Candida albicans and 
Aspergillus fumigatus) multi-infection during the early 
phase of the second wave of COVID-19 in March 2021.

Due to previous family support treatment, the patient 
developed ARDS and was admitted to the ICU with a 
high oxygen requirement. This approach was typical at 
the peak of the Peruvian pandemic and consists of em-
pirical pharmacological management, vitamin, and ox-
ygen supplementation, which can play a decisive role in 
the subsequent evolution of patients.4 Also, this empirical 
treatment includes the prolonged use of corticosteroids 
that can lead to fungal and parasitological infections.4,6

Bacterial infections are the most common cause of 
coinfection in patients with COVID-19, generating high 
complications due to antibiotic resistance in most isolated 
patients.13,14 Acinetobacter baumanii and Cp-Kpn are fre-
quently isolated pathogens worldwide. Their impact on 
patients with COVID-19 is decisive as they lead to the 
use of broad-spectrum antibiotics with frequent adverse 

reactions weakening organs and leading to systemic fail-
ure.12,13 Although an increased risk of death associated 
with Cp-Kpn has not been detected, this pathogen has fre-
quently been isolated in hospitalized COVID-19 patients 
ranging from 0.35 to 53%.15–17

Coincidentally with the clinical and demographic 
characteristics of the present case, Cp-Kpn has been 
frequently isolated in older adult males with COVID-19 
pneumonia admitted to the ICU.17 Future studies are 
needed to understand the spectrum of Cp-Kpn during 
the COVID-19 pandemic. In Peru, there is increasing an-
tibiotic resistance13 in isolated patients resistant to hos-
pital disinfectants18 and may spread the virus in ICUs, 
impacting the safety of COVID-19 patients and causing 
rapid mortality.

Candida and Aspergillus species have also been pre-
viously reported as co-infectious species.11,15,19 The pres-
ence of respiratory-parasitic infections in patients with 
COVID-19  has not been reported yet in Peru, but there 

Laboratory parameters At admission Range reference Result

Hemoglobin 13.7 13.5–17.5 gr/dl

White blood cells 14,000 4500–9500 cells/mcL

Platelet 177,000 150,000–350,000 cells/mcL

Neurophils 90.7 42%−75%

Lymphocytes 7.1 21%–51%

Glucose 122.1 60–110 mg/dl

Albumin 3.2 3.4–5.4 g/dl

Lactate dehydrogenase 305.6 150–302 U/L

C-reactive protein 15.66 <10 mg/L

Procalcitonin 2.1 <0.5 ng/ml

Aminotransferase aspartate 68.9 8–33 U/L

Alanine aminotransferase 50.4 4–36 U/L

Gamma glutamil transpeptidasa 33 5– 40 U/L

Alkaline phosphatase 110 44–150 U/L

Urea 82,4 5–20 mg/dl

Creatinine 1.2 0.7–1.3 mg/dl

Note: Normal values are shown in pink boxes, high results in purple boxes, and low results in violet boxes.

T A B L E  1   Baseline laboratory data of 
the patient

F I G U R E  2   Microbiological isolates 
during the hospital stay of patients 
with COVID −19. (A) Lophomonas sp. 
(fresh sample, 100×), (B) Aspergillus sp. 
(Lactophenol Blue, 100×)
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are cases reported in other countries.9,10 Lophomona is 
an emerging flagellated protozoan as a hospital and com-
munity infectious agent in Peru.20 In this case, broncho-
pulmonary lophomoniasis was described as part of the 
microbiological analysis of bronchopulmonary lavage. 
In particular, the severe manifestations of this disease 
are also difficult to discriminate. Also, the influence of 
Lophomonas on COVID-19 has not been established yet. 
So, it is important to continue surveillance for unusual 
respiratory pathogens, especially in countries with a high 
prevalence.

The patient's unfavorable and rapid evolution is not 
only related to COVID-19 infection, but coinfections have 
developed in a weak and dysregulated immune system 
leading to sepsis, which in itself is an independent factor 
of coinfection and deterioration, leading to an increased 
risk of mortality.1,21

Finally, the safety of hospitalized ICU patients emerges 
as a requirement during the pandemic because limited in-
fection control measures may lead to infectious outbreaks 
and increased coinfections, affecting the patients with 
COVID-19. As recently demonstrated,22 these coinfections 
could be connected to changes in microbiome-based im-
munity that have been altered in patients with COVID-19, 
could also influence the development of coinfections, and 
therefore should be a target for clinical microbiology.

5   |   CONCLUSION

Coinfections represent a consequence of ICU hospitaliza-
tion of COVID-19 patients and may impact the develop-
ment of the disease by increasing the risk of mortality. Due 
to the increasing number of reports of hospital infections 
related to the clinical course of COVID-19 patients, hos-
pital safety must be strengthened during the pandemic. 
These strategies should highlight the role of microbiology 
in addressing this threat, promoting surveillance activities 
and the comprehensive control of these pathogens.

ACKNOWLEDGEMENTS
None.

CONFLICTS OF INTERESTS
All authors declare no conflicts of interest.

AUTHOR CONTRIBUTION
JMS participated in patient management, data collec-
tion, and writing the draft, and critically reviewed the 
manuscript. SSS designed the manuscript, collected 
the data, and reviewed the manuscript. RV collected 
the data and reviewed the manuscript. RSH designed 
the manuscript and collected the data. WL critically 

reviewed the manuscript. ES collected the data. KCF 
critically reviewed the manuscript. HCP contributed to 
the interpretation of the cases and critically reviewed the 
manuscript.

ETHICAL APPROVAL
This case report was undertaken in accordance with the 
Declaration of Helsinki. This study was not part of a regis-
tered clinical trial, and we have data accessible to readers. 
Written informed consent was obtained from the patient's 
relatives for publishing this case report.

CONSENT
Informed consent has been used with the patient's rela-
tives for data use and presentation in this study.

DATA AVAILABILITY STATEMENT
Data were available on request from the authors.

ORCID
Jeel Moya-Salazar   https://orcid.
org/0000-0002-7357-4940 

REFERENCES
	 1.	 Gallo Marin B, Aghagoli G, Lavine K, et al. Predictors of 

COVID-19 severity: a literature review. Rev Med Virol. 
2021;31:e2146.

	 2.	 Kwon KT, Ko JH, Shin H, Sung M, Kim JY. Drive-through 
screening center for COVID-19: a safe and efficient screening 
system against massive community outbreak. J Korean Med Sci. 
2020;35(11):e123.

	 3.	 Martin-Loeches I, Schultz MJ, Vincent JL, et al. Increased in-
cidence of co-infection in critically Ill patients with influenza. 
Intensive Care Med. 2017;43:48-58.

	 4.	 Garcia-Vidal C, Sanjuan G, Moreno-García E, et al. Incidence 
of co-infections and superinfections in hospitalized patients 
with COVID-19: a retrospective cohort study. Clin Microbiol 
Infect. 2020;27(1):83-88.

	 5.	 Calcagno A, Ghisetti V, Burdino E, et al. Coinfection with other 
respiratory pathogens in COVID-19 patients. Clin Microbiol 
Infect. 2020;27(2):297-298.

	 6.	 Hughes S, Troise O, Donaldson H, Mughal N, Moore LSP. 
Bacterial and fungal coinfection among hospitalized patients 
with COVID-19: a retrospective cohort study in a UK secondary-
care setting. Clin Microbiol Infect. 2020;26(10):1395-1399.

	 7.	 Nori P, Cowman K, Chen V, et al. Bacterial and fungal coin-
fections in COVID-19 patients hospitalized during the New 
York City pandemic surge. Infect Control Hosp Epidemiol. 
2020;42(1):1-5.

	 8.	 Lansbury L, Lim B, Baskarana V, Lim WS. Co-infections in peo-
ple with COVID-19: a systematic review and meta-analysis. J 
Infect. 2020;81(2):266-275.

	 9.	 Nakhaei M, Fakhar M, Sharifpour A, et al. First co-morbidity of 
Lophomonas blattarum and COVID-19 infections: confirmed 
using molecular approach. Acta Parasit. 2021:1-4. doi:10.1007/
s1168​6-021-00468​-3

https://orcid.org/0000-0002-7357-4940
https://orcid.org/0000-0002-7357-4940
https://orcid.org/0000-0002-7357-4940
https://doi.org/10.1007/s11686-021-00468-3
https://doi.org/10.1007/s11686-021-00468-3


      |  5 of 5MOYA-­SALAZAR et al.

	10.	 Sharifpour A, Zakariaei Z, Fakhar M, Banimostafavi ES, 
Nakhaei M, Soleymani M. Post-COVID-19 co-morbidity of 
emerged Lophomonas infection and invasive pulmonary as-
pergillosis: first case report. Clin Case Rep. 2021;9:e04822. 
doi:10.1002/ccr3.4822

	11.	 Sharifipour E, Shams S, Esmkhani M, et al. Evaluation of bacte-
rial co-infections of the respiratory tract in COVID-19 patients 
admitted to ICU. BMC Infect Dis. 2020;20(1):646.

	12.	 He S, Liu W, Jiang M, et al. Clinical characteristics of COVID-19 
patients with clinically diagnosed bacterial co-infection: a 
multi-center study. PLoS One. 2021;16(4):e0249668.

	13.	 Pons MJ, Marí-Almirall M, Ymaña B, et al. Spread of ST348 
Klebsiella pneumoniae producing NDM-1 in a Peruvian hospi-
tal. Microorganism. 2020;8(9):1392.

	14.	 Song W, Jia X, Zhang X, Ling Y, Yi Z. Co-infection in COVID-19, 
a cohort study. J Infect. 2021;82(3):P414-P451.

	15.	 Silva DL, Lima CM, Magalhães VCL, et al. Fungal and bacte-
rial coinfections increase mortality of severely ill COVID-19 
patients. J Hosp Infect. 2021;113:145-154.

	16.	 Aguilera CY, Díaz MY, Ortiz DLA, Gonzalez MOL, Lovelle 
EOA, Sánchez AM. Infecciones bacterianas asociadas a la-
COVID-19 en pacientes de una unidad decuidados intensivos. 
Rev Cub Med Milit. 2020;49(3):e0200793.

	17.	 Medrzycka-Dabrowska W, Lange S, Zorena K, Dabrowski S, 
Ozga D, Tomaszek L. Carbapenem-resistant klebsiella pneumo-
niae infections in ICU COVID-19 patients—A scoping review. J 
Clin Med. 2021;10:2067.

	18.	 Morante J, Quispe AM, Ymaña B, et al. Tolerance to disinfec-
tants (chlorhexidine and isopropanol) and its association with 
antibiotic resistance in clinically-related Klebsiella pneumo-
niae isolates. Pathog Global Health. 2021;115(1):53-60.

	19.	 Lai C-C, Wang C-Y, Hsueh P-R. Co-infections among pa-
tients with COVID-19: the need for combination therapy with 
non-anti-SARS-CoV-2 agents? J Microbiol Immunol Infect. 
2020;53:505-512.

	20.	 Moya-Salazar J, Salazar-Hernandez R, López-Hinostroza M, 
Contreras-Pulache H. Lophomonas spp in bronchoalveolar la-
vage at Peru. Lung India. 2021;38(4):359-361.

	21.	 Marotz C, Belda-Ferre P, Ali F, et al. SARS-CoV-2 detection 
status associates with bacterial community composition in pa-
tients and the hospital environment. Microbiome. 2021;9:132.

	22.	 Jamal M, Bangash HI, Habiba M, et al. Immune dysreg-
ulation and system pathology in COVID-19. Virulence. 
2021;12(1):918-936.

SUPPORTING INFORMATION
Additional supporting information may be found in the 
online version of the article at the publisher’s website.

How to cite this article: Moya-Salazar J, Sauñe 
SS, Valer R, et al. Fungal, parasitological, and 
bacterial coinfection in a severely ill COVID-19 
patient in Peru. Clin Case Rep. 2022;10:e05395. 
doi:10.1002/ccr3.5395

https://doi.org/10.1002/ccr3.4822
https://doi.org/10.1002/ccr3.5395

