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Introduction
Since 2019,the COVID-19（a1） epidemic has rapidly spread across China,and the global spread trendappeared,which not only endangered people’s health, but also had a huge impact on the social economy.Infective endocarditis (IE(a2)) is aninflammation of the inner wall of the cardiac valves or ventricle caused by direct infection of bacteria,fungi and other pathogenic microorganisms. It is related to several and the main etiological agents are the Gram-positive cocci.  At present,there is limited evidence in the literature for both conditions.

Case presentation
Here，we report a case of Infective endocarditis concomitant with COVID-19. A blood culture results and toe secretions culture indicated MRSA（a3） strain infection.Because it has no special past history,we consider that is communityassociated (CA-MRSA )strain. TTE（a4） did not identify endocardial vegetations. TEE（a5） was then performed and outlined IE of anterior mitral valve leaflet. CT scan of the patient revealed multiple diffuse abscesses. We tried high-flow nasal cannula(HFNC（a6）) for COVID-19,and we used a combined anti-infection approach(daptomycin, Fosfomycin, linezolid).
Conclusion
With aggressive anti-infective therapy,our case has achieved a good treatment outcome.
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Case report
Abstract
Background: Since 2019,the COVID-19（a1） epidemic has rapidly spread across China,and the global spread trendappeared,which not only endangered people’s health, but also had a huge impact on the social economy.Infective endocarditis (IE(a2)) is aninflammation of the inner wall of the cardiac valves or ventricle caused by direct infection of bacteria,fungi and other pathogenic microorganisms. It is related to several and the main etiological agents are the Gram-positive cocci.  At present,there is limited evidence in the literature for both conditions. 
Case presentation: Here，we report a case of Infective endocarditis concomitant with COVID-19. A blood culture results and toe secretions culture indicated MRSA（a3） strain infection.Because it has no special past history,we consider that is communityassociated (CA-MRSA )strain. TTE（a4） did not identify endocardial vegetations. TEE（a5） was then performed and outlined IE of anterior mitral valve leaflet. CT scan of the patient revealed multiple diffuse abscesses. We tried high-flow nasal cannula(HFNC（a6）) for COVID-19,and we used a combined anti-infection approach(daptomycin, Fosfomycin, linezolid).
Conclusion: With aggressive anti-infective therapy,our case has achieved a good treatment outcome.
Keywords: Infective endocarditis,COVID-19, CA-MRSA,Case report.


Background
[bookmark: _Hlk66113857]Infective endocarditis (IE) is a highly lethal disease.Its impact is significantly affecting 3–10/100,000 per year in the population. The characteristic lesions of this disease are cardiac vegetations.Despite trends toward earlier diagnosis and surgical intervention, the death rate from the disease has not been reduced(1). The principal risk factors are prosthetic valve replacement, hemodialysis, venous catheters, immunosuppression, intravenous (IV) drug use, and cardiac implantable electronic device (2). The Gram-positive cocci of the Staphylococcus，Streptococcus,and Enterococcus species account for 80%–90% of IE.   Community–acquired infective remains the main mode of infection.Most of the time,though,MRSA strains are confined to nosocomial infections.But in the last two decades new strains of MRSA have emerged that can infect healthy people outside of medical establishment.These communityassociated (CA-MRSA（a7）) strains has enhanced its virulence,and combine methicillin resistance and fitness(3). On March 11, 2020, the World Health Organization (WHO（a8）) declared a global pandemic caused by coronavirus disease 2019 (COVID-19). Since then, this disease has affected more than 200 countries or regions worldwide. It should  be noted that the diagnosis of COVID‐19 does not preclude other diseases.COVID‐19 may coexist with other bacterial infections and their procoagulant cascades.At present,there is limited evidence in the literature for bothconditions.Cardiovascular disease is the most common comorbidities among COVID-19 patients. The clinical manifestations of IE and COVID-19 are similar,both of which may present with fever, dyspnea.

Case presentation
A 39-year-old male Chinese presented with fever，cough and a maximum temperature of 39℃.Because of COVID-19,the patient did not come to the hospital for proper treatment. The patient continued to have fever and he was hospitalized 14 days later with Covid-19.The patient had a history of hypertension for 8 years,and a history of right foot paronychitis for 1 year,no previous surgical history or hospitalization history. On admission, the patient was conscious, his blood pressure was 161/76 mmHg, pulse122 beats per minute, body temperature 37.4°C, and respiratory rate 26 breaths per minute, and he had an oxygen saturation of 94% using a nasal cannula. His extremities revealed Osler nodes and splinter hemorrhages in the toe. A blood culture was taken immediately,blood culture results and toe secretions culture indicated MRSA strain infection（Table1）.Because it has no special past history,we consider that is communityassociated (CA-MRSA )strain. TTE did not identify endocardial vegetations. TEE was then performed and outlined IE of anterior mitral valve leaflet. CT scan of the patient revealed multiple diffuse abscesses（Fig.1）. There is at present no specific antiviral recommended for the treatment of COVID-19,  we give the patient symptomatic treatment.The patient developed hypoxemia and was transferred to the ICU（a9）.We tried high-flow nasal cannula(HFNC).It was reported that HFNC may reduce the need for invasive ventilation and escalation of therapy compared with conventional oxygen therapy in COVID-19 patients with acute hypoxemic respiratory failure(4).The patient’s hypoxic had resolved quickly.For infective endocarditis,we used a combined anti-infection approach(daptomycin, Fosfomycin, linezolid).We did not give the patient anticoagulant therapy due to the presence of intracranial hemorrhage.According to the treatment guidelines,the patient was given intravenous antimicrobial therapy for 4 weeks（Table2）.

Discussion and conclusions
[bookmark: _Hlk65671486][bookmark: _Hlk65669198][bookmark: bbib6]With aggressive anti-infective therapy,the patient obtained a satisfactory therapeutic effect（Figure2）.As the pandemic ofCOVID-19 continues to develop in the currentworld,we will expect to see more associated diseases that are unrelated to COVID-19. In this case,the patient developed IE,andthe durg sensitivity indicated MRSA strain infection.The patient had no prior surgical history and no hospitalization history within 3 months.Therefore,we considered the infection strain of patient as CA-MRSA through clinical analysis.Such analysis may be limited because the patient were not genotyped.The primary lesion was considered to be right foot paronychia,which broke down and caused bacteria to enter the blood.We did not find an association between COVID-19 and IE .At present,there is limited evidence in the literature for both conditions.In this case,COVID-19 had a good response after symptomatic oxygen therapy(HFNC).His main treatment has focused on IE.For the diagnosis of IE,echocardiography and blood cultures are still the main diagnostic methods. Adjunctive imaging such as cardiac computed tomographic and nuclear imaging can improve the sensitivity for diagnosis when echocardiography is not conclusive.This case was infected with CA-MRSA.Staphylococcus aureus is an important cause of skin and soft-tissue infections, endovascular infections, pneumonia, septic arthritis, endocarditis, osteomyelitis, foreign-body infections, and sepsis. Methicillin-resistant S. aureus(MRSA) isolates were once confined largely to medical institutions(5).Since the mid-1990s, however, the number of MRSA infections is increasing year after year among people who lack exposure to risk factors in health care institutions. This increase in the incidence of MRSA infection has been linkedto new strains known as community-associated MRSA (CA-MRSA). CA-MRSA strains is different from previous nosocomial infections in that it infects a different group of patients, they cause different clinical syndromes, they spread rapidly among healthy people in the community.Except for skin and soft tissue infection, CA-MRSA also causes manyinvasive,infections,including IE,bacteremia, osteomyelitis, septic arthritis, and necrotizing pneumonia(6). At present,the CA-MRSA has been recognized as a new strain of IE .Most reported cases of infection by the CA-MRSA are mainly adults,and no abnormal valve function has been found,nor any susceptibility factors have been found.It has been reported in the literature that the tricuspid valve was the most common involved site of IE caused by the CA-MRSA , followed by mitral and aortic valves. In this case, the patient had a history of hypertension,and TEE found lesion involvement in the mitral valves.The presence of multiple disseminated foci in the patient,as well as the resistance of the strain itself,forced us to choose newer antibiotics and combination therapy regimens. Intravenous antimicrobial treatment for at least 4-6 weeks according to the drug susceptibility test and treatment guidelines for IE(7).The epidemiology and management of IE are constantly changing,so we must pay attention to the principle of individualization when choosing drugs. By comprehensive considering of the influence factors,we used a combined anti-infection approach(daptomycin, Fosfomycin, linezolid)in this case.In conclusion, in today’s COVID-19 pandemic,we report a novel case of COVID-19 concomitant with IE and the management of this patient. Cardiac examination should be routine in patients with COVID-19 after hospitalization in order to detect other complications in time.We hope that this case will help more clinicians expand knowledge so they can handle other such cases in the future.
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Fig. 1: The main findings of the whole body on chest CT include intracranial hemorrhage,splenic infarctions,renal infarction,subcutaneous cellulitis.

Fig. 2: The main findings of COVID-19 pneumonia on chest CT include ground-glass opacities,and consolidation, the distribution of lesions is more likely to be peripheral, asymmetric.

Table 1：Blood culture results and toe secretions culture indicated MRSA strain infection

Table 2： The main laboratory results of the patient at 4 weeks and the anti-infection treatment plan
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         [image: ] [image: ]
[image: ] [image: ]

Fig. 2:
[image: ]  [image: ]
Table 1：
────────────────────────────────
Blood culture results：Staphylococcus aureus [ MRSA ] 
Drug sensitive：
────────────────────────────────
Drug name        MIC(ug/ml)  sensitivity        
────────────────────────────────
oxacillin *            ≥4       resistance

vancomycin *         ≤0.5     sensitivity      

tigecycline *          ≤0.12    sensitivity  
  
linezolid *            =1       sensitivity    

daptomycin *         =0.25    sensitivity     
─────────────────────────────── 




Table 2：
	[bookmark: _Hlk66884353]Date
	WBC
(109/L)
	CRP
(mg/L)
	IL-6
(pg/ml)
	PCT
(ng/ml)
	D-Dimer
(mg/L)
	ALT
(U/L)
	SCr
(umol/L)
	PO2
(mmHg)
	daptomycin
	fosfomycin
	linezolid
	blood culture

	7/1
	15.8
	225
	112
	1.02
	3.26
	71
	86.7
	80.7
	0.4g Qd
	　
	　
	MRSA

	10/1
	10
	198
	　
	0.83
	2.95
	65
	61.3
	73.1
	0.8g Qd
	8g Q12h
	 
	negative

	11/1
	　
	　
	　
	　
	　
	　
	　
	　
	0.8g Qd
	8g Q12h
	 
	negative

	13/1
	5.7
	140.81
	37.4
	　
	5.82
	56
	63.6
	83
	0.8g Qd
	8g Q12h
	 
	negative

	14/1
	5.6
	112.7
	39.2
	　
	　
	51
	66.7
	77.5
	0.8g Qd
	8g Q12h
	 
	negative

	16/1
	5.3
	92.06
	　
	0.26
	8.74
	47
	69
	61.1
	0.8g Qd
	8g Q12h
	 
	negative

	17/1
	5.2
	92.07
	53.5
	0.1
	9.5
	43
	64.8
	56.2
	0.8g Qd
	　
	0.6 Q12
	negative

	19/1
	7.5
	59.7
	41
	0.11
	5.87
	63
	56.8
	74.1
	0.8g Qd
	　
	0.6 Q12
	negative

	28/1
	7.9
	44.58
	19.7
	0.18
	2
	39
	59.7
	　
	0.8g Qd
	　
	0.6 Q12
	　

	29/1
	7.7
	29.1
	15
	0.15
	1.79
	35
	72.8
	　
	0.8g Qd
	　
	0.6 Q12
	　

	4/2
	7.3
	35.33
	22.7
	0.16
	0.62
	15
	62.1
	　
	0.8g Qd
	　
	　
	　

	6/2
	6.7
	29.95
	14.7
	0.1
	0.97
	13
	56.5
	　
	0.8g Qd
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