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Abstract: Before the widespread use of antibiotics, purulent pericarditis was not uncommon and
was predominantly a complication of bacterial pneumonia. We present a rare case of Escherichia coli
(E. coli) purulent pericarditis without a clear source after a recent COVID-19 infection. Background:
COVID-19 has been affecting millions of people worldwide since the outbreak in December 2019,
and its involvement in multiple organ systems has been observed and studied. Multiple cardiac
complications have been reported, most significantly the virus” ability to induce acute coronary
syndrome and myocarditis. Pericardial disease has also been reported but less frequently. COVID-19
infection is associated with a higher risk of secondary bacterial infection, but it is rare to see purulent
pericarditis in the setting of a recent COVID-19 infection. Objective: Our case report depicts a patient
who developed E. coli purulent pericarditis in the setting of a recent COVID-19 infection. It indicates
a possible association between COVID-19 infection with dysregulation of the immune system.
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1. Introduction

A 71-year-old woman with type 2 diabetes, hypertension, a history of deep vein throm-
bosis (DVT) and gastrointestinal (GI) bleeding presented to the hospital with confusion
and fatigue.

She was recently hospitalized with hypoxic respiratory failure secondary to COVID-19
pneumonia 2 months prior to her current presentation. She was noted to have bilateral
infiltrates on non-contrast Computed tomography (CT) chest and was treated with corti-
costeroids, Remdesivir and cefuroxime. Her family brought her to the hospital because of
worsening confusion. She had not received the COVID-19 vaccine per record.

On presentation, she looked clammy, she was afebrile (T 36.8 °C), tachycardiac
(HR 107) and tachypneic (Respiry Rate 26), yet normotensive (Blood pressure 104/80),
and she was saturating 100% on room air. The patient had mild hyponatremia, leukocytosis
and thrombocytosis, elevated ferritin level, C-reactive protein (CRP) and Erythrocyte sedi-
mentation rate (ESR), and elevated procalcitonin with negative high-sensitivity troponins.
Her HbA1C was 7 on admission. An electrocardiogram (EKG) demonstrated sinus tachy-
cardia with diffuse ST elevation with PR depressions with subtle electrical alternans noted
(Figure 1). A bedside echocardiogram revealed a large circumferential pericardial effusion
with signs of tamponade, most notably early right ventricular diastolic collapse (Figure 2).
Our patient was referred for urgent pericardiocentesis with the removal of 450 cc of cloudy
yellow fluid. Pericardial fluid analysis demonstrated a neutrophilic leukocytosis. She was
empirically started on Piperacillin-Tazobactam and vancomycin for 2 days; culture from
pericardial effusion showed pan-sensitive E. coli.

The patient was then admitted to the general medicine floor. A follow-up echo was ob-
tained, which showed a normal left ventricular ejection fraction with small circumferential
pericardial effusion without signs of tamponade.
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Figure 1. EKG on presentation.
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Figure 2. Pericardial effusion on ECHO.

Given the bacterial growth in the pericardial fluid, a search for primary infectious
focus was initiated. The patient underwent a pan CT scan of the chest, abdomen and
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pelvis, which failed to reveal any primary source of infection or malignancy. Blood cultures
remained negative for growth, and so was a urine culture obtained on admission. A full
respiratory viral panel was negative as well. Antinuclear Antibody (ANA) and anti-double
stranded DNA (dsDNA) were both negative.

On day 6 of hospitalization, the patient became hypotensive, requiring an upgrade to
the intensive care unit and initiating vasopressors. A bedside echocardiogram was obtained,
which did not reveal any re-accumulation of pericardial fluid, but there were signs of a
pericardial constriction pattern. Cardiothoracic surgery was consulted for a possible
pericardial window; however, the patient was deemed a poor candidate for intervention,
given her age and comorbidities. The patient was subsequently treated medically with
ceftriaxone, intravenous fluids and vasopressors that were successfully weaned off within
24 h.

The patient responded well to conservative management, and she achieved full re-
covery. She received 8 days of ceftriaxone and was discharged with a 4-week course of
doxycycline 100 mg twice daily. A follow-up outpatient colonoscopy showed diffuse
melanosis coli with no polyps, strictures, masses or mucosal abnormalities.

2. Discussion

Purulent pericarditis is an acute, fulminant illness with a high rate of mortality and
morbidity. Even with appropriate treatment, the mortality rate approaches 40% [1].

Historically, it used to be a frequent complication of pneumococcal pneumonia before
the widespread use of antibiotics. In the modern era, most cases of purulent pericarditis
are associated with nosocomial bloodstream infections, thoracic surgery, or an immuno-
compromised state. Bacterial pericarditis accounts only for 1-2% of the etiology of acute
pericarditis [2].

Pathogens causing purulent pericarditis are usually Gram-positive microbials, most
commonly Staphylococcus aureus and Streptococcus pneumoniae. However, in the patients
studied after 1943, Gram-negative organisms (Proteus, E.coli, Pseudomonas, Klebsiella etc.)
counted for about one-third of the isolated organisms, and most are associated with concur-
rent gram-negative bacteremia, which was not the case in our patient. Patients without a
clear source of the primary infection were found to have noninfectious conditions, including
recent thoracic surgery, chronic renal disease, carcinoma, and diabetes [3].

2.1. Diabetes and Infection

Diabetes has been shown to be a risk factor for infections. A study has shown that
persons with diabetes have a substantially increased risk for enterobacterial bacteremia.
Among patients with bacteremia, diabetes was also associated with a poorer prognosis [4].

During the COVID-19 pandemic, evidence suggested that patients with type 2 diabetes
who have COVID-19 infection are prone to have increased inflammation, based on the
presence of a higher percentage of CD8+ T cells, an increase in the Th1/Th?2 ratio and
elevated levels of cytokines (e.g., IL-4, IL-10, IL-13, IFN-y, and Tumor necrosis factor alpha
(ITNF-«) [5]. In addition, a study in China demonstrated high HbA1lc level is associated
with inflammation in COVID-19 patients, and a higher mortality rate is observed in diabetic
patients [6].

There appears to be a correlation between mortality in COVID-19 patients and the
level of HbA1C as well—a study showed a higher COVID-19-related mortality rate in the
diabetic patient population, and higher HbA1C is associated with a higher hazard ratio
(2.61 when HbAlc > 58 mmol/mol, 1.58 when <58) [7] This was supported by another
population-based cohort study in diabetic patient population which showed a higher
HbA1C is associated with higher COVID-19-related mortality in patients with both type 1
and type 2 diabetes [8]. However, the result of another retrospective study suggests that
there was no significant association between HbA1C level and adverse clinical outcomes in
diabetic patients hospitalized with COVID-19 [9]. Therefore, although it is possible that
diabetes has played a role in predisposing our patient to the rare bacterial infection, the
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exact effect of diabetes or HbA1C level on COVID-19 infection and its mechanism are still
to be determined pending more researches.

2.2. COVID-19 and Pericarditis

There are several cardiac manifestations observed in COVID-19 patients, including
acute myocardial injury with troponin elevation, acute heart failure, myocarditis and
myopericarditis [10]. According to a meta-analysis, 4.55% of COVID-19 patients who
underwent CT imaging were found to have pericardial effusions [11]. Another study
showed the prevalence of pericardial effusion in a group of hospitalized patients with
COVID-19 infection is around 14% based on echocardiographic examination [12]. Fur-
thermore, severe/critical patients were found to have higher incidences of pericardial
effusion [13].

There are cases reporting pericarditis being the presenting symptoms of COVID-19 [14].
It has also been reported that patients can develop myopericarditis several weeks after
hospitalization due to COVID-19 infection [15].

Pericardial fluid is typically exudative in nature, suggestive of inflammation with
a negative test for COVID-19. A case report from Italy demonstrated pericardial fluid
analysis was positive for SARS-CoV-2 by a reverse-transcriptase-polymerase chain reaction
(rRT-PCR) amplification with low viral load [16]. However, the validity of testing for
pericardial fluid has not yet been confirmed [17-19].

The existence of viral respiratory tract infections has been associated with an increased
risk of bacterial coinfections. As demonstrated in several clinical studies, secondary bac-
terial infection is a common complication in COVID-19 patients. Possible mechanisms
include-viral infection causing impairment of host epithelial cells, desensitization and
exhaustion of immune responses [20].

Patients with COVID-19 typically have a hyper-reactive immune response with in-
creased levels of inflammatory cytokines and chemokines; the hyper-inflammatory and
cytokine release syndrome (CRS) cause tissue damage, lung injury and acute respiratory
distress syndrome (ARDS). The COVID-19 infection causes immune dysregulation with
hyper-reaction and cytokine storm, and chronic stimulation of T cells potentially leads
to T cell exhaustion, causing lower function and proliferative capacity and, theoretically,
suppression of the immune system [21]. This could potentially predispose patients to
infections such as bacterial pericarditis in our case.

In our case-given the timeline and the lack of virology proof in the drainage from
pericardial effusion, it is challenging to prove the association between E. coli pericarditis
and the previous COVID-19 infection.

However, there have been emerging cases of delayed inflammatory response that
occur weeks to months after the initial infection—Multisystem Inflammatory Syndrome in
Adults (MIS-A)—of which the onset time can spread over 4-12 weeks after acute COVID-19
infection. Effects on the immune system could be delayed and prolonged after the initial
acute phase. Therefore, it is plausible COVID-19 infection might have triggered a series of
inflammatory and immune response that lingered over weeks and predisposed our patient
to this rare and complicated bacterial infection [22-25].

3. Conclusions

Acute pericarditis has been reported as a complication of COVID-19 infection, some-
times as an initial presenting finding. It is unclear whether COVID-19 infection will predis-
pose patients to purulent pericarditis, but the impact of infection might cause dysregulation
of the immune system and therefore increase the risk of secondary bacterial pericardial
infection. More research is required to investigate the relationship between COVID-19
infection and the dysregulation of the immune system. Given the rare case in the setting of
recent COVID-19 infection, we think there might be a link between COVID-19 infection
and bacterial pericarditis in our patient, and the case makes an interesting contribution to
medical literature.
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4. Limitations

This case indicates a possible connection between COVID-19 infection and immune
system disturbance which might have predisposed this patient to this rare E.coli puru-
lent endocarditis. However, the previous COVID-19 infection was 8 weeks before her
presentation, and it is extremely challenging to prove the connection between the two
without supporting lab results. We hope this case report can draw attention to the effect of
COVID-19 infection on the immune system in patients without baseline immunodeficiency.

5. Learning Objectives

a. To be able to recognize the clinical presentation and features of pericarditis;

b. To be familiar with the diagnostic tools and treatment modalities;

c. To be aware that COVID-19 infection can be related to pericarditis and secondary
bacterial infection, with a complicated impact on the immune system.

Author Contributions: Conceptualization, X.T. and R.Y,; resources, X.T. and R.Y.; writing-original
draft preparation, X.T.; writing-review and editing, X.T., R.Y. and N.S.; supervision, R.Y. and N.S. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study and
consent was obtained from the sole patient involved in this study.

Informed Consent Statement: Informed consent was obtained from the one subject involved in
the study.

Data Availability Statement: The data presented in this study are as shown in the content, additional
data are not publicly available due to HIPPA and authorized access required to patient’s electronic
medical records.

Acknowledgments: I would like to express my deep gratitude to Raymond Young, my supervising
cardiologist, and Nahar Saleh, my prior chief resident, for their patient guidance, enthusiastic
encouragement and useful critiques of this research work. I would also like to extend my thanks to
my residency program, which provides full support for the case report. Finally, I wish to thank my
parents for their support and encouragement throughout the study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Pankuweit, S.; Risti¢, A.D.; Seferovi¢, PM.; Maisch, B. Bacterial Pericarditis. Am. J. Cardiovasc. Drugs 2005, 5, 103-112. [CrossRef]
[PubMed]

2. Khandaker, M.H.; Espinosa, R.E.; Nishimura, R.A; Sinak, L.].; Hayes, S.; Melduni, R-M.; Oh, ] K. Pericardial Disease: Diagnosis
and Management. Mayo Clin. Proc. 2010, 85, 572-593. [CrossRef]

3.  Klacsmann, P.G.; Bulkley, B.H.; Hutchins, G.M. The changed spectrum of purulent pericarditis: An 86 year autopsy experience in
200 patients. Am. J. Med. 1977, 63, 666—673. [CrossRef]

4. Thomsen, RW.; Hundborg, H.H.; Lervang, H.-H.; Johnsen, S.P.; Schenheyder, H.C.; Serensen, H.T. Diabetes Mellitus as a Risk
and Prognostic Factor for Community-Acquired Bacteremia Due to Enterobacteria: A 10-Year, Population-Based Study among
Adults. Clin. Infect. Dis. 2005, 40, 628-631. [CrossRef] [PubMed]

5.  Erener, S. Diabetes, infection risk and COVID-19. Mol. Metab. 2020, 39, 101044. [CrossRef] [PubMed]

6. Wang, Z,; Du, Z.; Zhu, F. Glycosylated hemoglobin is associated with systemic inflammation, hypercoagulability, and prognosis
of COVID-19 patients. Diabetes Res. Clin. Pract. 2020, 164, 108214. [CrossRef]

7. Williamson, E.J.; Walker, A.J.; Bhaskaran, K.; Bacon, S.; Bates, C.; Morton, C.E.; Curtis, H.].; Mehrkar, A.; Evans, D.;
Inglesby, P; et al. Factors associated with COVID-19-related death using OpenSAFELY. Nature 2020, 584, 430-436. [CrossRef]
[PubMed]

8.  Holman, N.; Knighton, P; Kar, P.; O'Keefe, |.; Curley, M.; Weaver, A.; Barron, E.; Bakhai, C.; Khunti, K.; Wareham, N.J.; et al. Risk
factors for COVID-19-related mortality in people with type 1 and type 2 diabetes in England: A population-based cohort study.
Lancet Diabetes Endocrinol. 2020, 8, 823-833. [CrossRef]

9. Patel, A.].; Klek, S.P,; Peragallo-Dittko, V.; Goldstein, M.; Burdge, E.; Nadile, V.; Ramadhar, J.; Islam, S.; Rothberger, G.D.

Correlation of Hemoglobin A1C and Outcomes in Patients Hospitalized With COVID-19. Endocr. Pract. 2021, 27, 1046-1051.
[CrossRef]


https://doi.org/10.2165/00129784-200505020-00004
https://www.ncbi.nlm.nih.gov/pubmed/15725041
https://doi.org/10.4065/mcp.2010.0046
https://doi.org/10.1016/0002-9343(77)90150-4
https://doi.org/10.1086/427699
https://www.ncbi.nlm.nih.gov/pubmed/15712091
https://doi.org/10.1016/j.molmet.2020.101044
https://www.ncbi.nlm.nih.gov/pubmed/32585364
https://doi.org/10.1016/j.diabres.2020.108214
https://doi.org/10.1038/s41586-020-2521-4
https://www.ncbi.nlm.nih.gov/pubmed/32640463
https://doi.org/10.1016/S2213-8587(20)30271-0
https://doi.org/10.1016/j.eprac.2021.07.008

J. Respir. 2023, 3 106

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Wang, D.; Hu, B.; Hu, C.; Zhu, F; Liu, X.; Zhang, J.; Wang, B.; Xiang, H.; Cheng, Z.; Xiong, Y.; et al. Clinical Characteristics
of 138 Hospitalized Patients with 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China. JAMA 2020, 323, 1061-1069.
[CrossRef]

Bao, C.; Liu, X,; Zhang, H.; Li, Y.; Liu, J. Coronavirus Disease 2019 (COVID-19) CT Findings: A Systematic Review and
Meta-analysis. J. Am. Coll. Radiol. 2020, 17, 701-709. [CrossRef]

Ghantous, E.; Szekely, Y.; Lichter, Y.; Levi, E.; Taieb, P.; Banai, A.; Sapir, O.; Granot, Y.; Lupu, L.; Hochstadt, A.; et al. Pericardial
Involvement in Patients Hospitalized With COVID-19: Prevalence, Associates, and Clinical Implications. |. Am. Heart Assoc. 2022,
11, €024363. [CrossRef]

Li, K;; Wu, J.; Wu, F; Guo, D,; Chen, L.; Fang, Z.; Li, C. The Clinical and Chest CT Features Associated with Severe and Critical
COVID-19 Pneumonia. Investig. Radiol. 2020, 55, 327-331. [CrossRef]

Kumar, R.; Kumar, J.; Daly, C.; Edroos, S.A. Acute pericarditis as a primary presentation of COVID-19. BMJ Case Rep. CP 2020,
13, €237617. [CrossRef]

Rivera-Morales, M.D.; Pell, R.; Rubero, ].; Ganti, L. Acute Myopericarditis in the Post COVID-19 Recovery Phase. Cureus 2020,
12, 11247. [CrossRef]

Farina, A.; Uccello, G.; Spreafico, M.; Bassanelli, G.; Savonitto, S. SARS-CoV-2 detection in the pericardial fluid of a patient with
cardiac tamponade. Eur. J. Intern. Med. 2020, 76, 100-101. [CrossRef]

Fox, K.; Prokup, ]J.A.; Butson, K.; Jordan, K. Acute Effusive Pericarditis: A Late Complication of COVID-19. Cureus 2020, 12, €9074.
[CrossRef] [PubMed]

Hua, A.; O’gallagher, K.; Sado, D.; Byrne, J. Life-threatening cardiac tamponade complicating myo-pericarditis in COVID-19. Eur.
Heart J. 2020, 41, 2130. [CrossRef]

Allam, H.H.; Kinsara, A.J.; Tuaima, T.; Alfakeh, S. Pericardial Fluid in a COVID-19 Patient: Is It Exudate or Transudate? Eur. ].
Case Rep. Intern. Med. 2020, 7, 001703. [CrossRef] [PubMed]

Hendaus, M.A.; Jomha, FA. Covid-19 induced superimposed bacterial infection. J. Biomol. Struct. Dyn. 2020, 39, 4185-4191.
[CrossRef] [PubMed]

Yazdanpanah, F; Hamblin, M.R.; Rezaei, N. The immune system and COVID-19: Friend or foe? Life Sci. 2020, 256, 117900.
[CrossRef] [PubMed]

Patel, P; DeCuir, J.; Abrams, J.; Campbell, A.P; Godfred-Cato, S.; Belay, E.D. Clinical Characteristics of Multisystem Inflammatory
Syndrome in Adults. JAMA Netw. Open 2021, 4, €2126456. [CrossRef] [PubMed]

Morris, S.B.; Schwartz, N.G.; Patel, P.; Abbo, L.; Beauchamps, L.; Balan, S.; Lee, E.H.; Paneth-Pollak, R.; Geevarughese, A.;
Lash, M.K; et al. Case Series of Multisystem Inflammatory Syndrome in Adults Associated with SARS-CoV-2 Infection—United
Kingdom and United States, March—-August 2020. MMWR. Morb. Mortal. Wkly. Rep. 2020, 69, 1450-1456. [CrossRef]
Weatherhead, J.E.; Clark, E.; Vogel, T.P.; Atmar, R.L.; Kulkarni, P.A. Inflammatory syndromes associated with SARS-CoV-2
infection: Dysregulation of the immune response across the age spectrum. J. Clin. Investig. 2020, 130, 6194-6197. [CrossRef]
[PubMed]

Peter, R.S.; Nieters, A.; Krdusslich, H.G.; Brockmann, S.0.; Gopel, S.; Kindle, G.; Merle, U.; Steinacker, ].M.; Rothenbacher, D.;
Kern, W.V. Post-acute sequelae of covid-19 six to 12 months after infection: Population based study. BM]J 2022, 379, e071050.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1016/j.jacr.2020.03.006
https://doi.org/10.1161/JAHA.121.024363
https://doi.org/10.1097/RLI.0000000000000672
https://doi.org/10.1136/bcr-2020-237617
https://doi.org/10.7759/cureus.11247
https://doi.org/10.1016/j.ejim.2020.04.045
https://doi.org/10.7759/cureus.9074
https://www.ncbi.nlm.nih.gov/pubmed/32656050
https://doi.org/10.1093/eurheartj/ehaa253
https://doi.org/10.12890/2020_001703
https://www.ncbi.nlm.nih.gov/pubmed/32523923
https://doi.org/10.1080/07391102.2020.1772110
https://www.ncbi.nlm.nih.gov/pubmed/32448041
https://doi.org/10.1016/j.lfs.2020.117900
https://www.ncbi.nlm.nih.gov/pubmed/32502542
https://doi.org/10.1001/jamanetworkopen.2021.26456
https://www.ncbi.nlm.nih.gov/pubmed/34550381
https://doi.org/10.15585/mmwr.mm6940e1
https://doi.org/10.1172/JCI145301
https://www.ncbi.nlm.nih.gov/pubmed/33108354
https://doi.org/10.1136/bmj-2022-071050

	Introduction 
	Discussion 
	Diabetes and Infection 
	COVID-19 and Pericarditis 

	Conclusions 
	Limitations 
	Learning Objectives 
	References

