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Abstract

:

Background: Infective endocarditis (IE) is a serious condition which is difficult to diagnose and to treat, both medically and surgically. Objectives: The objective of this study was to evaluate the impact of the SARS-CoV-2 pandemic on the management of patients with IE. Methods: We conducted a single-centre retrospective study including patients hospitalized for IE during the pandemic (Group 2) compared with the same period the year before (Group 1). We compared clinical, laboratory, imagery, therapeutic, and patient outcomes between the two groups. Results: A total of 283 patients were managed for possible or definite IE (164 in Group 1 and 119 in Group 2). There were more intravenous drug-related IE patients in Group 2 (p = 0.009). There was no significant difference in surgery including intra-cardiac device extraction (p = 0.412) or time to surgery (p = 0.894). The one-year mortality was similar in both groups (16% versus 17.7%, p = 0.704). The recurrence rate was not significantly different between the two groups (5.9% in Group 2 versus 9.1% in Group 1, p = 0.311). Conclusions: The SARS-CoV-2 pandemic did not appear to have had a negative impact on the management of patients with IE. Maintenance of the activities of the endocarditis team within the referral centre probably contributed to this result. Nevertheless, the high proportion of intravenous drug-addicted patients in the pandemic cohort suggests that the SARS-CoV-2 pandemic had a major psychosocial impact.
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1. Background


Infective endocarditis (IE) is a rare disease with an incidence of between 30 and 100 million cases per year worldwide. The prognosis remains poor, often as a result of delayed diagnosis. The one-year mortality rate is approximately 30%, and can be as high as 50% if surgery is not performed when indicated [1,2,3].



In March 2020, France declared a state of emergency due to the SARS-CoV-2 pandemic and ordered a strict lockdown of the population. In the context of the pandemic, organizational changes were made in many hospitals to receive and manage patients. Non-urgent surgical procedures were cancelled and medical teams were redistributed within health structures to deal with health emergencies. Intensive care units also had to modify their operations in order to increase their capacity to receive patients with severe respiratory syndrome associated with COVID-19, thus reducing the number of post-operative and emergency beds for patients requiring critical care with pathologies other than COVID-19. In addition, the SARS-CoV-2 pandemic may have increased the risk of misdiagnosis of febrile patients, as well as the risk of a delay in diagnosing IE due to reduced access to care [4,5,6,7]. In the literature, COVID-19 had an impact on the delay of diagnosis of infectious diseases such as HIV or tuberculosis with the reduction in health care access and misdiagnoses risk due to overlap of conditions [4,8]. All of these factors could potentially have had an impact on the management of patients with IE.



Recent publications have shown a decrease in the number of patients diagnosed with IE and a decrease in the number of cardiac surgical procedures performed during the SARS-CoV-2 pandemic. Our centre participated in one of these preliminary studies [8,9,10]. In our hospital reference centre for the management of IE in Marseille, we attempted to maintain our activity, through collaboration between cardiologists, infectious disease specialists, radiologists, nuclear medicine specialists, cardiac surgeons, anaesthetists, and intensive care practitioners. We maintained our weekly multidisciplinary meetings of the endocarditis team, albeit with reduced attendance. Surgical management was possible as a result of maintaining emergency cardiac surgery activity followed by dedicated intensive care beds. Despite this optimal management, following a previous study carried in our centre, we hypothesized that the SARS-CoV-2 pandemic may have had an impact, in particular, on the incidence of the disease, the delays in diagnosis and management, reduction in the number of surgical procedures carried out, and an increase in mortality during this period [9].




2. Objectives


The objective of this study is to describe the epidemiological, clinical, laboratory, (including microbiological), imagery, and therapeutic differences in managing patients with IE and their outcome during the SARS-CoV-2 pandemic compared with the previous year.




3. Methods


This is a retrospective, monocentric, descriptive study conducted in the reference cardiology department for IE at the La Timone Hospital in Marseille. Our centre infrastructure includes the emergency service, 49 operating theatres, and a medical imaging platform (scanner, ultrasound, and endoscopy). It has 288 beds, including 70 intensive care unit beds. During the study period, 26–30 (43%) intensive care beds were dedicated to COVID-19 and 90–100 (46%) medical ward beds, depending on the number of patients admitted.



3.1. Ethical Approval


The hospital health data were recorded on the health data access portal, PADS, under number PADS21-193. No patients objected to their data being collected during this period.




3.2. Patients


Patients over 16 years old managed in the Cardiology and Surgery Department of the La Timone University Hospital, Marseille treated for possible and definite IE using the modified Duke criteria/ESC criteria 2015 [1] were retrospectively included at the date of initial diagnosis and followed up for one year. They were divided into two groups:




	-

	
Group 1: Patients with possible or definite IE who began antibiotic therapy between the 1st of March 2019 and the 29th of February 2020. This corresponded to the group before the occurrence of the SARS-CoV-2 pandemic.




	-

	
Group 2: Patients with possible or definite IE who began antibiotic therapy between 1 March 2020 and 28 February 2021. This corresponded to the group during the first year of the SARS-CoV-2 pandemic.










3.3. Data Study


Data were collected retrospectively on an Excel spreadsheet and then anonymized for this study. No data were collected specifically for this study.



Clinical data included age, sex, Charlson comorbidity index [11], date of symptom onset, date of hospital admission, referring centre, community or nosocomial acquisition, complications (heart failure, cardiogenic shock, septic shock, embolism, intracranial haemorrhage, mycotic aneurysm, etc.), and the EuroSCORE II preoperative risk score [12]. The time to treatment was defined from the onset of symptoms to the date of hospitalization.



Microbiological and histological data included blood cultures, heart valve cultures, pacemaker or defibrillator lead cultures, bacterial serology and molecular biology (EDTA blood tests, heart valve and pacemaker or defibrillator leads), as previously described [13].



Ultrasound data included transthoracic echocardiography (TTE), transoesophageal echocardiography (TOE), which evaluated valve involvement, size of vegetation, presence of cardiac abscess, fistula or pseudoaneurysm.



Imaging data included whole body or thoracic, brain and cardiac computed tomography (CT), brain magnetic resonance imaging (MRI), cerebral arteriography, and 18F-fluorodeoxyglucose positron emission tomography-computed tomography (18F DG PET CT).



Therapeutic and management data included time to treatment (from the onset of symptoms to the date of hospitalization) and the indication and performance of surgical treatment.



“In-hospital mortality” was defined as the occurrence of death during the patient’s index hospitalization. “Relapse” was defined as the occurrence of a new episode of IE caused by the same bacteria as the previous episode. “Reinfection” is the occurrence of a new episode of IE caused by a different bacteria to the previous episode [14]. “Recurrence” included a relapse of the IE and reinfection. Patients were considered lost to follow-up at one year if they did not attend the one-year follow-up visit. Follow-up data included lost to follow-up at the one-year, one-year recurrence, in-hospital mortality, and one-year mortality due to Streptococcus spp., Staphylococcus aureus, and Enterococcus spp. IE.



Data on the possible source of infection included panoramic dental X-ray and colonoscopy according to the bacteria in question and recommendations in guidelines [1].




3.4. Statistical Analysis


Continuous variables were described by their mean and standard deviation, median and interquartile range, minimum and maximum values, according to their distribution. Categorical variables were described by their number and percentage. Continuous variables were compared using the Student’s t-test or the Mann–Whitney U test, depending on the conditions of application. Categorical variables were compared by the chi-square test or Fisher’s test, depending on the conditions of application. Tests were performed in a two-sided situation and were considered statistically significant for p ≤ 0.05. Statistical analysis was performed with R software (version 4.2.0).





4. Results


4.1. Population


Between March 2019 and February 2021, 283 patients were seen for possible or definite IE in our centre. Of these patients, 164 (27 possible/136 definite) were treated in the year before the SARS-CoV-2 pandemic (Group 1) and 119 (14 possible/105 definite) in the year of the SARS-CoV-2 pandemic (Group 2). This corresponds to a 27.4% decrease in the absolute number of patients diagnosed in our centre between the two periods. Demographic and clinical data are presented in Table 1.



Among the 119 patients, the SARS-CoV2 nasopharyngeal polymerase chain reaction (PCR) test was available for 106 patients and all were negative. The PCR test was not available for 14 patients for whom serology was performed; all were negative.



The mean age of patients managed for IE was 66.6 years in Group 1 and 65.4 years in Group 2 (p = 0.513). Most patients were male (sex ratio = 2.5) in both groups (p = 0.778). There was no significant difference in the referring centres (p = 0.538). Most patients were referred from an external healthcare centre (71.7% p = 0.538). The average Charlson score was 3.8 in Group 1 and 4.1 in Group 2 (p = 0.321). The mean Euroscore II was similar in both groups (p = 0.883).




4.2. Endocarditis Site


Of the 283 patients, 171 (60.4%) had native valve IE, 70 (24.7%) had prosthetic valve involvement, and 41 (14.5%) had implantable device IE. Most of the patients in this study had left heart involvement (84.5%), the majority in their aortic valve (47%). There was no significant difference between the two groups regarding the IE site. It is notable that 4/164 patients (2.4%) in Group 1 and 5/119 patients (4.2%) in Group 2 had a TAVI prosthetic aortic valve IE (Transcatheter Aortic Valve Implantation) (p = 0.499).




4.3. Site of Infection Acquisition and Source


The source of infection did not differ between the two groups. It was community-based in 77.7% of cases (p = 0.484). It was care-associated in 22.3% of cases. Infection related to intravenous (IV) drug use was significantly higher in Group 2, representing 11.8% of patients, compared with 3.7% of patients in Group 1 (p = 0.009).




4.4. Extra-Cardiac Complications of Infective Endocarditis


There was no significant difference in the occurrence of heart failure, atrioventricular block, cardiogenic or septic shock between the two groups (Table 2). Some 62.2% of patients in Group 1 and 69.7% of patients in Group 2 had a systemic embolism (p = 0.187), 58.5% of which were prior to treatment in Group 1 and 63.9% in Group 2 (p = 0.365). Cerebral haemorrhage occurred significantly more frequently in Group 2 than in Group 1 (15.1% versus 6.7%, p = 0.021). There was no significant difference in the occurrence of a mycotic aneurysm (p = 0.724) or in the occurrence of acute renal failure (p = 0.712).




4.5. Cardiac Ultrasound Data


All patients underwent TTE. TOE was performed in 158/164 patients (96.3%) in Group 1 and 111/119 patients (93.3%) in Group 2 (p = 0.241). There was no significant difference in the presence of vegetation (p = 0.961) or its length (p = 0.899). There was no significant difference regarding the presence of a perivalvular complication (p = 0.414). A total of 27/164 patients (16.5%) in Group 1 and 24/119 patients (20.2%) in Group 2 had an annulus abscess (p = 0.880). Imaging data are presented in Table 3.




4.6. Imaging Extension Data


There was no significant difference in imaging exams. Patients in Group 2 had significantly more cerebral tomographic scans (79.3% versus 90.8%, p = 0.009) and brain MRIs (22% versus 35.3%, p = 0.013) compared to Group 1. In addition, 118/164 patients (72%) in Group 1 and 75/119 patients (63%) in Group 2 had an F18 DG PET CT (p = 0.111).




4.7. Microbiological Data


Blood cultures were positive in 82.9% of cases in Group 1 and 89.9% of cases in Group 2 (p = 0.096). The three most common causative organisms for IE in both groups were Streptococcus spp. (27.2%), Staphylococcus aureus (25.8%), and Enterococcus spp. (13.4%). Enterococcus spp. IE accounted for 11% of cases in Group 1 and 16.8% of cases in Group 2 (p = 0.156). S. aureus IE accounted for 23.8% of cases in Group 1 and 28.6% of cases in Group 2 (p = 0.363). In Group 2, there were significantly more coagulase-negative Staphylococcus (12/164, 15.1% versus 18/119, 7.3%, p = 0.035) and fewer Streptococcus spp. (25/119, 21% versus 52/164, 31.7%, p = 0.046).



There were 16.5% cases of blood culture-negative endocarditis (BCNE) in Group 1 and 10.1% in Group 2 (p = 0.124). Regarding non-infectious IE, 1.2% of cases of endocarditis in Group 1 and 1.7% in Group 2 were of marantic origin (p > 0.999). Microbiological data are presented in Table 4.




4.8. Clinical Management


The time to treatment did not differ significantly between the two groups (p = 0.077); fewer patients were treated for more than six months in Group 2 than in Group 1 (0.8% versus 6.1%) and more of them were treated for up to three months (94.1%) than in Group 1 (87.8%). Management data are presented Table 5. In Group 1, mean hospital stay was 31 (2–155) days and in Group 2, 29 (1–85) days. No statistically significant difference was noted between the two groups.




4.9. Surgery and Device Extraction


There was no significant difference (p = 0.25, p = 0.57) in the indication or the performance of an intervention, whether it was a valve repair, valve replacement, or an intra-cardiac device extraction (Table 5). A total of 234/283 patients (82.7%) had an indication for an interventional procedure and 172/283 patients (60.8%) had an effective procedure over the entire study period. One hundred and thirty of the 283 patients (45.9%) underwent cardiac surgery, and 34/283 patients (12%) had an intra-cardiac device removed. The median time from antibiotic therapy to completion of surgery and reasons for not performing surgery were not significantly different in the two groups. In most cases, the reason intervention was not performed was the presence of major comorbidities (71.2%).




4.10. Outcome and Follow-Up


The in-hospital mortality rate was 11% and the one-year mortality rate was 17%. There was no statistically significant difference between the two groups (p = 0.449 and p = 0.704, respectively). Outcome data are presented in Table 6.



More than half of the patients were lost to follow-up at one year (57.3% in Group 1 and 52.1% in Group 2), without significant difference between the two groups (p = 0.384).



There was no significant difference in relapse of an IE episode or reinfection at one year between the two groups, with a rate of 7.8% over the entire period (Table 2, p = 0.311). Data on the occurrence of relapse or reinfection are presented in Table 7.



A total of 16/283 patients had a relapse of IE at one year. The most common causative organisms were MSSA (4/16, 25%) and Streptococcus spp. (4/16, 25%), followed by Enterococcus spp. (3/16, 18.8%). Recurrence was polymicrobial in 18.2% of cases. In addition, 3/283 patients had a reinfection at one year over the entire study period. Relapse of IE or reinfection at one year was found in IV drug users in 27.3% of cases in the entire study (6/22). There were more IV drug users presenting a relapse or reinfection at one year in Group 2 than in Group 1 (p = 0.054). Indeed, 4/7 patients with relapse of IE or reinfection at one year in Group 2 were IV drug users.




4.11. Portal of Entry


There was no significant difference in whether a dental check-up or a colonoscopy was performed between the two groups (p = 0.306 and p = 0.875, respectively).





5. Discussion


In our centre, we managed 283 patients with IE over a two-year period. Our population was comparable to that in the literature with regards to gender, age, and site of IE [2]. During the first year of the COVID-19 pandemic, we treated 119 patients, which is less than the average per year in our centre. In France, the diagnosis of IE represents an average of 30 cases per year per hospital [2]. Furthermore, many patients (70%) were referred by an external hospital throughout the entire study. We did not observe any significant difference in the origin of patients, which indicates that transfer from an external centre to our centre during the SARS-CoV-2 pandemic probably did not change. This is related to the fact that we are a regional referral centre for IE. However, fewer patients were diagnosed (27.4% decrease; 119 versus 164) with IE during the SARS-CoV-2 pandemic year than in the previous year. This is a trend which is also described in the literature [8,9,10] and may reflect an overall reduction in access to care.



Time to treatment is an important determinant in the prognosis of IE [1]. During the pandemic, the risk of initial misdiagnosis and lack of access to care had been raised in various case reports in the literature [3,4,5,6]. In our study, the time to treatment was not significantly different between the two groups. However, we noted that patients in Group 2 seemed to be managed more quickly than those in Group 1 (p = 0.077). This could be explained by the healthcare system prioritizing urgent care and decreasing basic cardiology activity by reducing the number of exams and de-programming non-urgent hospitalizations.



In our study, there was no significant difference in the site of acquisition of infection between community- and healthcare-associated IE. This was consistent with the literature [13], even though some authors have reported cases of nosocomial IE during long-term hospitalization for SARS-CoV-2 infection [15,16]. In contrast, the proportion of IE related to IV drug use was significantly higher in the pandemic year (Group 2) than in Group 1 (11.8% versus 3.7%) and also higher than that in the literature, which reported a rate of approximately 6.9% [2]. The SARS-CoV-2 pandemic had a psychosocial impact and social consequences, which may have promoted the occurrence or decompensation of psychiatric pathologies such as depression, anxiety disorders, and addictions. Moreover, patients who use intravenous drugs may have had more difficulty in accessing sterile equipment during the lockdown period [15,16,17,18,19]. Finally, paradoxically, this population may have had better and priority access to emergency care.



Staphylococcus aureus, Streptococcus spp. [18,19], and Enterococcus spp. was the most etiologic agent of IE which was consistent with the literature [2]. During the SARS-CoV-2 pandemic, we observed a significant increase in coagulase-negative Staphylococcus IE and a significant decrease in Streptococcus spp. IE. However, this distribution was not observed in the studies by Escola-Verge and Liu et al. [10,20]. The SARS-CoV-2 pandemic seemed to have had an impact on the diagnosis and management of cancer, with a decrease in the number of screenings, consultations, treatments, and oncological surgery [21]. In our study, despite the difficulties in accessing care, the proportion of marantic IE in the two groups was comparable to the literature, with an incidence of approximately 1% per year [13]. It is possible that it is too early to assess the impact of the delay in cancer diagnosis and oncological management on the occurrence of marantic IE, and surveillance of this data in future years could be interesting [22].



In the published series, patients with IE during the SARS-CoV-2 pandemic appeared to be significantly more severely ill than in typical times, in terms of the occurrence of symptomatic heart failure (29/39 or 74.4% versus 20/50 or 40%), cardiogenic shock (10/39 or 25.6% versus 4/50 or 8%), and septic shock (27/39 or 69.2% versus 21/50 or 42%) [20]. In our study, patients in Group 2 did not seem to have more extracardiac complications related to IE than those in Group 1, except for the occurrence of cerebral haemorrhage (p = 0.021). Indeed, patients in Group 2 had significantly more cerebral haemorrhages compared to Group 1. Patients in Group 2 also underwent significantly more brain imaging scans (CT and MRI) during their treatment, which may explain this result by constituting a bias. Our results underscored the necessity of performing cerebral imaging in the management of IE patient to diagnose cerebral complications. The increase in the performance of these exams was probably facilitated by the accessibility of emergency imaging due to the cancellation of non-priority exams. It should be noted that 65.4% of the patients presented an embolic event over the entire study, which is higher than reported in the literature [2]. A large number of patients (68.2%) underwent an 18FDG PET CT. This could explain this result, highlighting the value of this type of imaging in the context of assessing extension. There was no significant difference between the two groups regarding the performance of a TOE, an examination that could increase the risk of transmitting the SARS-CoV-2 virus [23]. Easy access to systematic SARS-CoV-2 screening in our centre was available from the beginning of the pandemic, thus facilitating the performance of TOE. Nevertheless, this result is out of line with the results of a previous study carried out in our centre, which found a 49% decrease in the performance of this test between January and April 2020 [9]. It is likely that this data was smoothed over the period of our one-year study. Moreover, patients in Group 2 did not experience significantly more cardiac complications, which is consistent with the literature [20].



Cardiac surgery and the removal of intra-cardiac devices constitute a major part of IE treatment. The prognosis of IE is severely impacted when surgery is indicated and not performed [1,2]. In their study, Nader et al. compared adult cardiac surgery activity between March and May 2020 with the same period in 2019. They observed a 57% decrease in such activity, all indications combined [24]. Nevertheless, in their study, there was a higher rate of IE surgery during the SARS-CoV-2 pandemic. These results are consistent with the study of Mikus et al., where they found a significant increase in the number of IE patients referred to their centre for surgery [25]. Our results were consistent with these data and there was no significant difference between the two groups in terms of the performance of either cardiac surgery or the removal of an intra-cardiac device. Surgical management of IE did not seem to have been impacted by the pandemic. SARS-CoV-2 infections in IE patients could have led to serious consequences for patients, delaying surgery due to risk of contagion or logistic organization [25,26]. The study of Mikus et al. noticed an increase from 16 to 19 days in the median time from endocarditis diagnosis to surgery [25]. Furthermore, in our study, there were significantly more cerebral haemorrhages in Group 2. In the case of intracranial haemorrhage, surgery must be delayed by a month according to the recommendations for IE management at the study period, which may also have delayed surgical treatment [1]. Despite these findings, there was no significant statistical difference between the two groups regarding the timescale between the introduction of antibiotic therapy and the performance of the surgical procedure with a median time for surgery of 12 days in Group 1 and 9 days in Group 2. Liu et al. compared patients with surgical IE between 2020 and 2019; delaying surgery and performing surgery did not differ between the two periods [20]. Finally, in the three studies cited above and in contrast to our results, patients appeared to have had a significantly higher preoperative risk according to their EuroSCORE II [20,24,25].



There was no significant difference between the two periods in terms of in-hospital mortality and one-year mortality as observed in the literature [10,20]. We noted that a large number of patients had surgery in our centre (n = 172 over two years, 60.8%).



The Belgian study previously conducted in collaboration with our centre showed discordant results, finding a hospital mortality rate of 61% during the period studied from 24 January to 30 April 2020, compared to 31% during the same period the previous year (29/47 patients versus 22/70 patients) [9]. This could be explained by the possibility of the impact of the SARS-CoV-2 pandemic during the initial strict lockdown period, which would be likely to disappear when the observation period was extended to one year, as in our study.



The overall recurrence rate of 5.3% was similar to that found in the literature (between 2% and 6%) [1]. It should be noted that relapse or reinfection at one year was more often associated with IV drug use in Group 2 than in Group 1. In Group 2, most patients with relapse or reinfection at one year were IV drug users. The SARS-CoV-2 pandemic may have had a major psychosocial impact on this population. Moreover, IV drug addiction is known to be a major risk factor for relapse [1]. Including addictologists in the endocarditis team would be an interesting perspective [27].



There was no significant difference in patients lost to follow-up at one year, which concerns most of them, for both periods. This shows the difficulty of long-term patient follow-up. The follow-up of Group 1 was during the pandemic period. Although we may have expected to see a difference in terms of mortality, recurrence, or the portal of entry compared to Group 2 because of this overlap, we did not. This could constitute a bias, but reinforced the fact that the SARS-CoV-2 pandemic did not have a significant impact upon the follow-up and outcomes of IE patients, due the maintenance of our usual management procedures.



In the literature, an endocarditis team available in a hospital has been shown to be useful [1]. In some centres, cancelling endocarditis team meetings during the SARS-CoV-2 pandemic may have had an impact on the management of IE [10]. In our centre, maintaining a multidisciplinary approach through the endocarditis team meetings probably allowed us to maintain the quality of care for these complexes. In the Liu et al. study, the endocarditis team meetings during the pandemic were maintained. Their results were consistent with ours, particularly on surgery therapeutic and mortality data [20].




6. Study Limitations


This is a retrospective monocentric study, although most patients were referred from hospitals outside the IE referral centre. The follow-up period of Group 1 patients was during the SARS-CoV-2 pandemic, which may constitute a bias. We also did not specifically study the timescale to performing surgery or removing devices in the context of isolation for SARS-CoV-2 positivity. Between 1 March 2020 to 28 February 2021, in our centre, 43% of intensive care beds were dedicated to COVID-19 and 46% of medical ward beds depending on the number of patients admitted. It is possible that our results are not applicable to other hospitals who were admitting mostly COVID-19 patients where patients with IE may have suffered a delay in terms of diagnosis and treatment.




7. Conclusions


The SARS-CoV-2 pandemic did not seem to have had a negative impact on the treatment of patients in our centre and their evolution at one year over the study period. The maintenance of the endocarditis team during the SARS-CoV-2 pandemic probably played a role in this, by allowing optimal management of patients. This reinforces the importance of having a referral unit for IE within a hospital centre. Furthermore, the high proportion of intravenous drug-addicted patients in our cohort in the first year of the pandemic suggests that the SARS-CoV-2 pandemic had a major psychosocial impact on the population.







Author Contributions


Conceptualization, F.G. and J.-P.C.; methodology, L.A. and F.G.; software, R.G.-D. and R.G.; validation, L.A. and F.G.; formal analysis, L.A. and F.G.; investigation, G.H., F.A., F.G., S.H., J.-P.C. and A.R., resources, G.H., F.A., A.R., F.G., S.H. and L.T.; data curation, L.A., F.G. and F.A.; writing—original draft preparation, L.A. and F.G.; writing—review and editing, L.A. and F.G.; visualization L.A., R.G.-D., F.A., S.H., J.-P.C., A.R., L.T., R.G., G.H. and F.G.; supervision, F.G.; project administration, F.G. All authors have read and agreed to the published version of the manuscript.




Funding


This study was funded by the Institut Hospitalo-Universitaire (IHU) Méditerranée Infection, the National Research Agency under the “Investissements d’avenir” programme, reference ANR-10-IAHU-03, the Region Provence Alpes Côte d’Azur and European FEDER PRIMI funding.




Institutional Review Board Statement


According to the General Data Protection Regulation (EU GDPR), we used retrospective information. There is no identified data allowing individual people identification. APHM-PADS21-193.




Informed Consent Statement


Not applicable.




Data Availability Statement


The data may be accessible upon reasonable request.




Conflicts of Interest


The authors declare no conflict of interest.




Abbreviations


IE = infective endocarditis, MSSA = Methicillin-Susceptible Staphylococcus Aureus, IAD = implantable automatic defibrillator, PM = pacemaker, TAVI = transcatheter aortic valve implantation, BCNE = blood culture-negative endocarditis, IV = intravenous, TTE = transthoracic echocardiography, TOE = transoesophageal echocardiography, HACCEK = Haemophilus, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Capnocytophaga spp. Eikenella corrodens, and Kingella kingae.




References


	



Habib, G.; Lancellotti, P.; Antunes, M.J.; Bongiorni, M.G.; Casalta, J.-P.; Del Zotti, F.; Dulgheru, R.; El Khoury, G.; Erba, P.A.; Iung, B.; et al. 2015 ESC Guidelines for the management of infective endocarditis: The Task Force for the Management of Infective Endocarditis of the European Society of Cardiology (ESC)Endorsed by: European Association for Cardio-Thoracic Surgery (EACTS), the European Association of Nuclear Medicine (EANM). Eur. Heart J. 2015, 36, 3075–3128. [Google Scholar] [CrossRef]

	



Habib, G.; Erba, P.A.; Iung, B.; Donal, E.; Cosyns, B.; Laroche, C.; Popescu, B.A.; Prendergast, B.; Tornos, P.; Sadeghpour, A.; et al. Clinical presentation, aetiology and outcome of infective endocarditis. Results of the ESC-EORP EURO-ENDO (European infective endocarditis) registry: A prospective cohort study. Eur. Heart J. 2019, 40, 3222–3232. [Google Scholar] [CrossRef]

	



Cahill, T.J.; Baddour, L.M.; Habib, G.; Hoen, B.; Salaun, E.; Pettersson, G.B.; Schäfers, H.J.; Prendergast, B.D. Challenges in Infective Endocarditis. J. Am. Coll. Cardiol. 2017, 69, 325–344. [Google Scholar] [CrossRef] [PubMed]

	



Schizas, N.; Michailidis, T.; Samiotis, I.; Patris, V.; Papakonstantinou, K.; Argiriou, M.; Dedeilias, P. Delayed Diagnosis and Treatment of a Critically Ill Patient with Infective Endocarditis Due to a False-Positive Molecular Diagnostic Test for SARS-CoV-2. Am. J. Case Rep. 2020, 21, e925931-1. [Google Scholar] [CrossRef]

	



Hayes, D.E.; Rhee, D.W.; Hisamoto, K.; Smith, D.; Ro, R.; Vainrib, A.F.; Bamira, D.; Zhou, F.; Saric, M. Two cases of acute endocarditis misdiagnosed as COVID-19 infection. Echocardiography 2021, 38, 798–804. [Google Scholar] [CrossRef]

	



Toth, E.; Dancy, L.; Amin-Youssef, G.; Papachristidis, A.; Dworakowski, R. Collateral implications of the COVID-19 pandemic: Belated presentation of infective endocarditis in a young patient. Eur. Heart J. 2020, 41, 4365. [Google Scholar] [CrossRef]

	



Ouarradi, A.E.; Kantri, A.; Agrad, K.; Bensahi, I.; Merzouk, F.; Guennoun, Z.; Makani, S.; Jebbari, Y.; Elkettani, C.; Sabry, M. Infective endocarditis following COVID-19 pneumonia: About two cases. Pan Afr. Med. J. 2021, 40, 152. [Google Scholar] [CrossRef]

	



Narita, M.; Hatt, G.; Gardner Toren, K.; Vuong, K.; Pecha, M.; Jereb, J.A.; Goswami, N.D. Delayed Tuberculosis Diagnoses during the Coronavirus Disease 2019 (COVID-19) Pandemic in 2020-King County, Washington. Clin. Infect. Dis. Off. Publ. Infect. Dis. Soc. Am. 2021, 73 (Suppl. S1), S74–S76. [Google Scholar] [CrossRef]

	



Cosyns, B.; Motoc, A.; Arregle, F.; Habib, G. A Plea Not to Forget Infective Endocarditis in COVID-19 Era. JACC Cardiovasc. Imaging 2020, 13, 2470–2471. [Google Scholar] [CrossRef]

	



Escolà-Vergé, L.; Cuervo, G.; de Alarcón, A.; Sousa, D.; Barca, L.V.; Fernández-Hidalgo, N.; de Alarcón, A.; Gutiérrez-Carretero, E.; Luque-Márquez, R.; Baz, B.A.; et al. Impact of the COVID-19 pandemic on the diagnosis, management and prognosis of infective endocarditis. Clin. Microbiol. Infect. 2021, 27, 660–664. [Google Scholar] [CrossRef]

	



Charlson, M.E.; Pompei, P.; Ales, K.L.; MacKenzie, C.R. A new method of classifying prognostic comorbidity in longitudinal studies: Development and validation. J. Chronic Dis. 1987, 40, 373–383. [Google Scholar] [CrossRef] [PubMed]

	



Nashef, S.A.M.; Roques, F.; Sharples, L.D.; Nilsson, J.; Smith, C.; Goldstone, A.R.; Lockowandt, U. EuroSCORE II. Eur. J. Cardiothorac. Surg. 2012, 41, 734–745. [Google Scholar] [CrossRef] [PubMed]

	



Fournier, P.; Thuny, F.; Richet, H.; Lepidi, H.; Casalta, J.; Arzouni, J.; Maurin, M.; Célard, M.; Mainardi, J.; Caus, T.; et al. Comprehensive Diagnostic Strategy for Blood Culture–Negative Endocarditis: A Prospective Study of 819 New Cases. Clin. Infect. Dis. 2010, 51, 131–140. [Google Scholar] [CrossRef]

	



Chu, V.H.; Sexton, D.J.; Cabell, C.H.; Barth, R.L.; Pappas, P.A.; Singh, R.K.; Fowler, V.G.; Ralph, C.G.; Aksoy, O.; Woods, C.W. Repeat Infective Endocarditis: Differentiating Relapse from Reinfection. Clin. Infect. Dis. 2005, 41, 406–409. [Google Scholar] [CrossRef] [PubMed]

	



Benmalek, R.; Mechal, H.; Choukrallah, H.; Maaroufi, A.; Benouna, E.G.; Habbal, R.; Aissaoui, O.; Erragh, A.; Nssiri, A.; AlHarrar, R. Bacterial co-infections and superinfections in COVID-19: A case report of right heart infective endocarditis and literature review. Pan Afr. Med. J. 2020, 35 (Suppl. S2), 40. [Google Scholar] [CrossRef] [PubMed]

	



Bajdechi, M.; Vlad, N.D.; Dumitrascu, M.; Mocanu, E.; Dumitru, I.M.; Cernat, R.C.; Rugină, S. Bacterial endocarditis masked by COVID-19: A case report. Exp. Ther. Med. 2022, 23, 186. [Google Scholar] [CrossRef]

	



Dubey, S.; Biswas, P.; Ghosh, R.; Chatterjee, S.; Dubey, M.J.; Chatterjee, S.; Lahiri, D.; Lavie, C.J. Psychosocial impact of COVID-19. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14, 779–788. [Google Scholar] [CrossRef] [PubMed]

	



Dubey, M.J.; Ghosh, R.; Chatterjee, S.; Biswas, P.; Chatterjee, S.; Dubey, S. COVID-19 and addiction. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14, 817–823. [Google Scholar] [CrossRef]

	



Columb, D.; Hussain, R.; O’Gara, C. Addiction psychiatry and COVID-19: Impact on patients and service provision. Ir. J. Psychol. Med. 2020, 37, 164–168. [Google Scholar] [CrossRef]

	



Liu, X.; Miao, Q.; Liu, X.; Zhang, C.; Ma, G.; Liu, J. Outcomes of surgical treatment for active infective endocarditis under COVID-19 pandemic. J. Card. Surg. 2022, 37, 1161–1167. [Google Scholar] [CrossRef]

	



Patt, D.; Gordan, L.; Diaz, M.; Okon, T.; Grady, L.; Harmison, M.; Markward, N.; Sullivan, M.; Peng, J.; Zhou, A. Impact of COVID-19 on Cancer Care: How the Pandemic Is Delaying Cancer Diagnosis and Treatment for American Seniors. JCO Clin. Cancer Inform. 2020, 4, 1059–1071. [Google Scholar] [CrossRef] [PubMed]

	



Wang, H.; Elsheikh, M.; Gilmour, K.; Cohen, V.; Sagoo, M.S.; Damato, B.; Anguita, R.; Heimann, H.; Hussain, R.; Cauchi, P.; et al. Impact of COVID-19 pandemic on eye cancer care in United Kingdom. Br. J. Cancer 2021, 124, 1357–1360. [Google Scholar] [CrossRef] [PubMed]

	



Skulstad, H.; Cosyns, B.; Popescu, B.A.; Galderisi, M.; Salvo, G.D.; Donal, E.; Petersen, S.; Gimelli, A.; Haugaa, K.H.; Muraru, D.; et al. COVID-19 pandemic and cardiac imaging: EACVI recommendations on precautions, indications, prioritization, and protection for patients and healthcare personnel. Eur. Heart J. Cardiovasc. Imaging 2020, 21, 592–598. [Google Scholar] [CrossRef] [PubMed]

	



Nader, J.; Anselmi, A.; Tomasi, J.; Martin, A.; Aymami, M.; Rouze, S.; Corbineau, H.; Langanay, T.; Flecher, E.; Nesseler, N.; et al. Adult cardiac surgery during COVID-19 lockdown: Impact on activity and outcomes in a high-volume centre. Arch. Cardiovasc. Dis. 2021, 114, 364–370. [Google Scholar] [CrossRef] [PubMed]

	



Mikus, E.; Fiorentino, M.; Sangiorgi, D.; Fiaschini, C.; Tenti, E.; Tremoli, E.; Calvi, S.; Costantino, A.; Tripodi, A.; Zucchetta, F.; et al. Surgical Treatment of Active Endocarditis Pre- and Post-COVID-19 Pandemic Onset. Biomedicines 2024, 12, 233. [Google Scholar] [CrossRef] [PubMed]

	



Varvodic, J.; Mikecin, V.; Hadzibegovic, I.; Kutlesa, M.; Coric, C.; Rudez, I. Trying to Survive A Serious Heart Condition in Time of COVID-19. Heart Surg. Forum 2021, 24, E372–E374. [Google Scholar] [CrossRef]

	



Vyas, D.A.; Marinacci, L.; Bearnot, B.; Wakeman, S.E.; Sundt, T.M.; Jassar, A.S.; Triant, V.A.; Nelson, S.B.; Dudzinski, D.M.; Paras, M.L. Creation of a Multidisciplinary Drug Use Endocarditis Treatment (DUET) Team: Initial Patient Characteristics, Outcomes, and Future Directions. Open Forum Infect. Dis. 2022, 9, ofac047. [Google Scholar] [CrossRef]








 





Table 1. Demographic and clinical data for 283 patients, La Timone Hospital, Marseille, stratified pre- and post-COVID-19 pandemic.
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Characteristic

	
Group 1

N = 164 a

	
Group 2

N = 119 a

	
Total

N = 283 a

	
p Value






	
Population




	
Age

	

	

	

	
0.513 b




	
    Mean [±SD]

	
66.6 [±14.9]

	
65.4 [±15.5]

	
66.1 [±15.1]

	




	
    Min–Max

	
16–89

	
24–91

	
16–91

	




	
Male gender

	
116 (70.7%)

	
86 (72.3%)

	
202 (71.4%)

	
0.778 c




	
Patient origin

	
0.538 c




	
    Timone University Hospital of Marseille

	
39 (23.8%)

	
24 (20.2%)

	
63 (22.3%)

	




	
    North University Hospital, Marseille

	
8 (4.9%)

	
9 (7.6%)

	
17 (6.0%)

	




	
Other external centre

	
117 (71.3%)

	
86 (72.3%)

	
203 (71.7%)

	




	
Charlson’s Index

	
0.321 b




	
Mean [±SD]

	
3.8 [±2.6]

	
4.1 [±2.6]

	
3.9 [±2.6]

	




	
Min–Max

	
0–12

	
0–10

	
0–12

	




	
Euroscore II (%)

	
0.883 b




	
Mean [±SD]

	
8.4 [±9.6]

	
8.3 [±8.8]

	
8.4 [±9.3]

	




	
IE according to ESC 2015 criteria

	




	
Definite IE

	
136 (82.9%)

	
105 (88.2%)

	
241 (85.2%)

	
0.215 c




	
Possible IE

	
27 (16.5%)

	
14 (11.8%)

	
41 (14.5%)

	
0.268 c




	
Endocarditis site

	

	

	

	




	
    Left side

	
133 (81.1%)

	
106 (89.1%)

	
239 (84.5%)

	
0.067 c




	
    Aortic

	
74 (45.1%)

	
59 (49.6%)

	
133 (47.0%)

	
0.458 c




	
    Mitral

	
60 (36.6%)

	
57 (47.9%)

	
117 (41.3%)

	
0.056 c




	
    Right side

	
40 (24.4%)

	
23 (19.3%)

	
63 (22.3%)

	
0.312 c




	
    Tricuspid

	
13 (7.9%)

	
5 (4.2%)

	
18 (6.4%)

	
0.205 c




	
    Pulmonary

	
2 (1.2%)

	
1 (0.8%)

	
3 (1.1%)

	
>0.999 d




	
Native valve

	
93 (56.7%)

	
78 (65.5%)

	
171 (60.4%)

	
0.133 c




	
Prosthetic valve

	
43 (26.2%)

	
27 (22.7%)

	
70 (24.7%)

	
0.497 c




	
Including TAVI

	
4 (2.4%)

	
5 (4.2%)

	
9 (3.2%)

	
0.499 d




	
ICD/PM

	
25 (15.2%)

	
16 (13.4%)

	
41 (14.5%)

	
0.671 c




	
Source of infection

	




	
Community-acquired infection

	
129 (79.17%)

	
90 (76.3%)

	
219 (77.7%)

	
0.484 c




	
Healthcare-associated infection

	
34 (20.9%)

	
29 (23.7%)

	
63 (22.3%)

	




	
Including drug-related infection IV

	
6 (3.7%)

	
14 (11.8%)

	
20 (7.1%)

	
0.009 c




	

	

	

	

	
0.468 c








a n (%); b Student’s t test; c Chi-square test; d Fisher’s exact test. IE: infective endocarditis, TAVI: trans-aortic valve implementation, IV: intravenous, ICD = implantable cardioverter-defibrillator, PM = pacemaker.













 





Table 2. Complications of IE in 283 patients, La Timone Hospital, Marseille, stratified pre- and post-COVID-19 pandemic.
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Characteristic

	
Group 1,

N = 164 a

	
Group 2,

N = 119 a

	
Total,

N = 283 a

	
p Value






	
Extra-cardiac complications




	
    Heart failure

	
48 (29.3%)

	
32 (26.9%)

	
80 (28.3%)

	
0.661 b




	
    Atrioventricular block

	
14 (8.5%)

	
5 (4.2%)

	
19 (6.7%)

	
0.150 b




	
    Cardiogenic shock

	
10 (6.1%)

	
8 (6.7%)

	
18 (6.4%)

	
0.832 b




	
    Septic shock

	
5 (3.0%)

	
7 (5.9%)

	
12 (4.2%)

	
0.243 b




	
    Total systemic embolism

	
102 (62.2%)

	
83 (69.7%)

	
185 (65.4%)

	
0.187 b




	
    Systemic embolism before treatment

	
96 (58.5%)

	
76 (63.9%)

	
172 (60.8%)

	
0.365 b




	
Cerebral embolism

	
42 (25.6%)

	
37 (31.1%)

	
79 (27.9%)

	
0.310 b




	
Spondylodiscitis

	
22 (13.4%)

	
21 (17.6%)

	
43 (15.2%)

	
0.328 b




	
Cerebral haemorrhage

	
11 (6.7%)

	
18 (15.1%)

	
29 (10.2%)

	
0.021 b




	
Mycotic aneurysm of the CNS

	
4 (2.4%)

	
4 (3.4%)

	
8 (2.8%)

	
0.724 c




	
Acute renal failure

	
60 (36.6%)

	
41 (34.5%)

	
101 (35.7%)

	
0.712 b








a n (%); b Chi-square test; c Fisher’s exact test.













 





Table 3. Imaging data in 283 patients, La Timone Hospital, Marseille, stratified pre- and post-COVID-19 pandemic.
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Characteristic

	
Group 1,

N = 164 a

	
Group 2,

N = 119 a

	
Total,

N = 283 a

	
p Value






	
Ultrasound data

	




	
    TTE

	
164 (100.0%)

	
119 (100.0%)

	
283 (100.0%)

	




	
    TOE

	
158 (96.3%)

	
111 (93.3%)

	
269 (95.1%)

	
0.241 b




	
    Presence of vegetation

	
125 (76.2%)

	
91 (76.5%)

	
216 (76.3%)

	
0.961 b




	
    Length of vegetation

	

	

	

	
0.899 b




	
        Not known

	
76 (46.3%)

	
52 (43.7%)

	
128 (45.2%)

	




	
        <10 mm

	
15 (9.1%)

	
10 (8.4%)

	
25 (8.8%)

	




	
        10–15 mm

	
25 (15.2%)

	
22 (18.5%)

	
47 (16.6%)

	




	
        >15 mm

	
48 (29.3%)

	
35 (29.4%)

	
83 (29.3%)

	




	
Perivalvular complication

	
32 (19.5%)

	
28 (23.5%)

	
60 (21.2%)

	
0.414 b




	
Annular abscess

	
27 (16.5%)

	
24 (20.2%)

	
51 (18.0%)

	
0.423 b




	
    Aortic annular abscess

	
17 (10.4%)

	
13 (10.9%)

	
30 (10.6%)

	
0.880 b




	
    Mitral annular abscess

	
11 (6.7%)

	
11 (9.2%)

	
22 (7.8%)

	
0.431 b




	
Pseudoaneurysm

	
3 (1.8%)

	
5 (4.2%)

	
8 (2.8%)

	
0.287 c




	
Fistula

	
1 (0.6%)

	
2 (1.7%)

	
3 (1.1%)

	
0.574 c




	
Assessment of extension

	

	

	

	




	
Whole body or thoracic CT

	
149 (90.9%)

	
105 (88.2%)

	
254 (89.8%)

	
0.473 b




	
Brain CT

	
130 (79.3%)

	
108 (90.8%)

	
238 (84.1%)

	
0.009 b




	
Cardiac CT

	
93 (56.7%)

	
73 (61.3%)

	
166 (58.7%)

	
0.434 b




	
Brain MRI

	
36 (22.0%)

	
42 (35.3%)

	
78 (27.6%)

	
0.013 b




	
18FDG PET CT

	
118 (72.0%)

	
75 (63.0%)

	
193 (68.2%)

	
0.111 b








a n (%); b Chi-square test; c Fisher’s exact test. TTE: transthoracic echocardiography, TOE: trans-oesophageal echocardiography.













 





Table 4. Microbiological data in 283 patients, La Timone Hospital, Marseille, stratified pre- and post-COVID-19 pandemic.
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Characteristic

	
Group 1,

N = 164 a

	
Group 2,

N = 119 a

	
Total,

N = 283 a

	
p Value






	
Microbiological data

	

	

	

	




	
    Positive blood cultures

	
136 (82.9%)

	
107 (89.9%)

	
243 (85.9%)

	
0.096 b




	
    Positive valve histopathology

	
37 (57.8%)

	
27 (51.9%)

	
64 (55.2%)

	
0.526 b




	
    Positive valve/lead culture

	
22 (24.4%)

	
9 (13.8%)

	
31 (20.0%)

	
0.104 b




	
    Positive valve/lead PCR

	
46 (51.7%)

	
28 (43.1%)

	
74 (48.1%)

	
0.291 b




	
Germs

	




	
    Staphylococcus aureus

	
39 (23.8%)

	
34 (28.6%)

	
73 (25.8%)

	
0.363 b




	
    Coagulase-negative Staphylococcus

	
12 (7.3%)

	
18 (15.1%)

	
30 (10.6%)

	
0.035 b




	
    Streptococcus spp.

	
52 (31.7%)

	
25 (21.0%)

	
77 (27.2%)

	
0.046 b




	
    Enterococcus spp.

	
18 (11.0%)

	
20 (16.8%)

	
38 (13.4%)

	
0.156 b




	
    HACCEK

	
5 (3.0%)

	
2 (1.7%)

	
7 (2.5%)

	
0.703 c




	
    Non-HACCEK Gram-negative bacillus

	
8 (4.9%)

	
8 (6.7%)

	
16 (5.7%)

	
0.507 b




	
    Gram-positive bacillus

	
3 (1.8%)

	
1 (0.8%)

	
4 (1.4%)

	
0.641 c




	
    Other bacteria

	
0 (0.0%)

	
2 (1.7%)

	
2 (0.7%)

	
0.176 c




	
    Fungi

	
3 (1.8%)

	
2 (1.7%)

	
5 (1.8%)

	
>0.999 c




	
    BCNE

	
27 (16.5%)

	
12 (10.1%)

	
39 (13.8%)

	
0.124 b




	
    Coxiella burnetii

	
6 (3.7%)

	
1 (0.8%)

	
7 (2.5%)

	
0.245 c




	
    Bartonella sp.

	
2 (1.2%)

	
0 (0.0%)

	
2 (0.7%)

	
0.511 c




	
    Tropheryma whipplei

	
0 (0.0%)

	
2 (1.7%)

	
2 (0.7%)

	
0.176 c




	
    Truly negative BCNE

	
19 (11.6%)

	
9 (7.6%)

	
28 (9.9%)

	
0.263 b




	
    Marantic

	
2 (1.2%)

	
2 (1.7%)

	
4 (1.4%)

	
>0.999 c








a n (%); b Chi-square test; c Fisher’s exact test. BCNE = blood culture-negative endocarditis, HACCEK = Haemophilus, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Capnocytophaga spp. Eikenella corrodens, and Kingella kingae.













 





Table 5. Management data in 283 IE patients, La Timone Hospital, Marseille, stratified pre- and post-COVID-19 pandemic.
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Characteristic

	
Group 1,

N = 164 a

	
Group 2,

N = 119 a

	
Total,

N = 283 a

	
p Value






	
Management of IE

	




	
    Time to adequate antibiotic therapy

	
0.077 b




	
    <1 month

	
121 (74.2%)

	
87 (73.1%)

	
208 (73.8%)

	




	
    1–3 months

	
23 (14.1%)

	
25 (21.0%)

	
48 (17.0%)

	




	
    3–6 months

	
9 (5.5%)

	
6 (5.0%)

	
15 (5.3%)

	




	
    >6 months

	
10 (6.1%)

	
1 (0.8%)

	
11 (3.9%)

	




	
    Unknown

	
1

	
0

	
1

	




	
    Intervention

	




	
    Indicated intervention

	
132 (80.5%)

	
102 (85.7%)

	
234 (82.7%)

	
0.251 c




	
    Effective intervention

	
103 (62.8%)

	
69 (58.0%)

	
172 (60.8%)

	
0.412 c




	
        Surgery

	
73 (44.5%)

	
57 (47.9%)

	
130 (45.9%)

	
0.572 c




	
        Cardiac device extraction

	
23 (14.0%)

	
11 (9.2%)

	
34 (12.0%)

	
0.222 c




	
Reason for no intervention

	
0.629 b




	
Patient refusal

	
1 (2.3%)

	
4 (10.8%)

	
5 (6.2%)

	




	
Multiple comorbidities

	
31 (72.1%)

	
26 (70.3%)

	
57 (71.2%)

	




	
Died before surgery

	
5 (11.6%)

	
4 (10.8%)

	
9 (11.2%)

	




	
Doctor’s choice

	
4 (9.3%)

	
2 (5.4%)

	
6 (7.5%)

	




	
Time to intervention (days)

	

	

	

	
0.894 d




	
Median (IQR)

	
12 (7–20)

	
9 (6–14)

	
12 (7–18)

	




	
Range

	
0–180

	
1–210

	
0–210

	








a n (%); b Fisher’s exact test; c Chi-square test; d Student’s t test.













 





Table 6. Outcome and follow-up data in 283 IE patients, La Timone Hospital, Marseille, stratified pre- and post-COVID-19 pandemic.
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Characteristic

	
Group 1,

N = 164 a

	
Group 2,

N = 119 a

	
Total,

N = 283 a

	
p Value






	
Outcome

	




	
    Hospital mortality

	
16 (9.8%)

	
15 (12.6%)

	
31 (11.0%)

	
0.449 b




	
    Pati