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Introduction

International guidelines recommend limiting elective and non-emergency surgical care in the context of the ongoing SARS-CoV-2 pandemic but most of these guidelines are not evidence-based [START_REF]Create a surgical review committee for COVID-19 related surgical triage decision making[END_REF]. Among those recommendations, careful and reliable preoperative screening for SARS-CoV-2 is key to select optimal operative candidates (2), but its impact on surgical outcomes is unknown.

The aim of this study was to assess the impact of a systematic preoperative SARS-CoV-2 screening strategy including chest computed tomography (CT) and real-time reverse transcriptase polymerase chain reaction (RT-PCR) on short-term postoperative outcomes at a tertiary center.

Methods

This is a retrospective analysis of all consecutive patients undergoing elective and emergency digestive surgery at Croix Rousse University Hospital, Lyon, France during the early phase of the SARS-CoV-2 outbreak in France for 2 and one half weeks starting from the date of implementation of systematic SARS-CoV-2 screening strategy on March 24,2020 until April 10, 2020.

Reorganization of surgical ward and preoperative SARS-CoV-2 patient screening

Patients scheduled for elective surgery were reassessed at a multidisciplinary team meeting and treatment decisions were made according to the individual surgical and non-surgical risk factors. For instance, major interventions, such as extended hepatectomy or esophagectomy in frail patients with long expected ICU stays, were postponed if possible.

As referral center for SARS-CoV-2 disease, the overall number of ICU beds in the whole hospital was increased by 70% during the early phase of the outbreak. The corner stone of the reorganization strategy of the surgery department was the implementation of a systematic SARS-CoV- In addition, the surgery department was re-structured substantially to guarantee optimal control of patient inflow and outflow. Three separate surgical units were set-up: one for all elective surgery in SARS-CoV-2 negative patients, one SARS-CoV-2 free unit specifically dedicated to the liver transplantation program and a third unit for all SARS-CoV-2 positive patients. Patients who were admitted through the emergency department were screened using the same protocol. If the RT-PCR was still pending at the time of admission, patients were recovered in the SARS-CoV-2 positive surgery unit. If operative intervention could not be delayed, patients were operated in a dedicated SARS-CoV-2 operating room with additional protective measures such as the use of filtering face masks.

No routine postoperative SARS-CoV-2 screening was performed, and testing was only guided by clinical symptoms.

Surgical staff screening

To prevent in-hospital transmission of SARS-CoV-2 from healthcare personnel to patients, several strategies were implemented. First, the surgical staff including nurses, residents, attending surgeons and operating room staff were systematically screened with RT-PCR if they had SARS-CoV-2 symptoms, such as fever, headache, or anosmia. (3) They were put in quarantine until the RT-PCR results were available. Staff members with positive RT-PCR stayed quarantined for 2 weeks. Second, surgical face masks and scrubs were mandatory for all staff members on entering the hospital compound and during all clinical activity. Face masks and scrubs were changed every day. Third, surgical staff was decreased in number to reduce the risk of transmission. For example, only one resident and chief-resident were appointed to each of three surgical floors instead of the usual two to three residents per unit.

Study Endpoints and Definitions

The primary study endpoint was major postoperative complications assessed by the Clavien-Dindo classification. Secondary outcomes included preoperative SARS-CoV-2 screening results, hospital stay, occurrence of COVID-19 after hospital stay and assessment of reduction in operative room capacity. RT-PCR testing was performed on nasopharyngeal swabs Chest CTs were interpreted according to the guidelines from the European Society of Radiology (ESR) and the European Society of Thoracic Imaging (ESTI).

Follow-up calls after hospital discharge were performed by one of the study investigators to screen for occurrence of COVID-19 after hospital discharge.

Results

A total of 31 patients were admitted for elective and emergency operations during the study period predominantly from home (59%) with a median age of 64 (58-70) years. Except for smoking history, respiratory comorbidities were rare, whereas 19% of patients had a history of cardiovascular disease. Detailed characteristics are listed in Table 1 Preoperative SARS-CoV-2 screening One patient with pancreatic adenocarcinoma with a mild cough had signs of COVID-19 pneumonia on chest CT, and diagnosis of SARS-CoV-2 was confirmed on RT-PCR. The patient had already received a biliary drainage and the initially planned pancreatoduodenectomy could thus be delayed safely. A second patient presented to the emergency room for a perianal abscess and underwent nasopharyngeal swab. He then refused to stay at hospital and was discharged without A chest CT. He was operated on the next day in the same-day surgery setting with a negative RT-PCR.

Peri-and postoperative outcomes

The main operative indications in our cohort were for oncologic diseases (58%; Table 2). Only four patients required postoperative surveillance in an ICU dedicated for SARS-CoV-2 negative patients which accounted for 17% of total ICU capacity. Overall median hospital stay was 6 [START_REF]Evaluating and Testing Persons for Coronavirus Disease 2019 (COVID-19)[END_REF][START_REF] Lauer | The Incubation Period of Coronavirus Disease 2019 (COVID-19) From Publicly Reported Confirmed Cases: Estimation and Application[END_REF][START_REF] Zhang | Evolving epidemiology and transmission dynamics of coronavirus disease 2019 outside Hubei province, China: a descriptive and modelling study[END_REF][START_REF] To | Temporal profiles of viral load in posterior oropharyngeal saliva samples and serum antibody responses during infection by SARS-CoV-2: an observational cohort study[END_REF][START_REF]Interim Guidelines for Collecting, Handling, and Testing Clinical Specimens from Persons Under Investigation (PUIs) for Middle East Respiratory Syndrome Coronavirus (MERS-CoV) -Version 2.1[END_REF][START_REF] Ai | Correlation of Chest CT and RT-PCR Testing in Coronavirus Disease 2019 (COVID-19)[END_REF][START_REF] Zhang | CT features of SARS-CoV-2 pneumonia according to clinical presentation: a retrospective analysis of 120 consecutive patients from Wuhan city[END_REF](10)(11)(12)(13)(14) days. During hospital stay, 3 (10%) patients developed a severe complication (Clavien-Dindo >II); one patient developed a retro-gastric abscess on postoperative day 7 which was drained radiologically (IIIa), and the other two r patients developed multiorgan failure with the need of ICU treatment due to hemorrhage and septic shock (IVb). No patient showed COVID-19 symptoms or was tested positive for SARS-CoV-2 after hospital discharge (median follow-up 15 (9-22) days).

Discussion

We report outcomes in 31 patients admitted to our surgery department at a tertiary center during the early phase of the SARS-CoV-2 outbreak in France, showing the feasibility and safety of selected operative interventions in the setting of systematic, preoperative screening for SARS-CoV-2.

By following a strict screening protocol based on clinical assessment, chest CT, and RT-PCR, one SARS-CoV-2 positive patient with pancreatic adenocarcinoma could be identified, and his operative treatment could be safely postponed because he had biliary drainage of his obstructed bile duct. The other 30 patients underwent successful operations and no occurrence of COVID-19 nor COVID-19-related morbidity were noted. The screening and organizational strategy outlined in this study was applicable to both emergency and elective oncologic surgical conditions.

The number of hospitalizations due to SARS-CoV-2 in France increased 3-fold during March 2020, putting hospitals under great pressure. According to the French Minister of Health, in the Lyon administrative division (Rhône department), 2,457 patients were positive for SARS-CoV-2 on April 10 th 2020, representing 0.13% of the population of the Lyon division (1,800,000 inhabitants).We do recognize that the percentage of patients who were found to be SARS-CoV-2 positive certainly very much underestimates the real number of patients sick with the virus, because there was no attempt to screen the population systematically. Given that Croix Rousse University Hospital is the referral hospital in a region with one of the greatest numbers of hospitalized SARS-CoV-2 positive patients in France, rapid measures to reorganize surgical care were necessary. The cornerstone of this strategy consisted in a systematic screening for SARS-CoV-2 prior to any operative intervention whenever possible. . The average incubation period of the SARS-CoV-2 is believed to be about 5 days (range 1.8-12.4), and the majority of infected patients only develop symptoms within 11.5 days (CI, 8.2 to 15.6 days). [START_REF] Lauer | The Incubation Period of Coronavirus Disease 2019 (COVID-19) From Publicly Reported Confirmed Cases: Estimation and Application[END_REF][START_REF] Zhang | Evolving epidemiology and transmission dynamics of coronavirus disease 2019 outside Hubei province, China: a descriptive and modelling study[END_REF] In this context, preoperative identification of SARS-CoV-2 positive patients by symptoms only, may be insufficient to prevent contamination of hospital staff and to decrease individual patient risk. While there are no clear recommendations on preoperative screening, we implemented a broad and systematic screening strategy, based on a combination of patient history, chest CT and RT-PCR.

In addition to patient screening, surgical staff members presenting with SARS-CoV-2 symptoms were tested systematically with RT-PCR as part of a high priority group. [START_REF]Evaluating and Testing Persons for Coronavirus Disease 2019 (COVID-19)[END_REF]. If positive, they were put in quarantine for 2 weeks according to national government rules. To account for possible false-negative test results as well as the risk of SARS-CoV-2 transmission by asymptomatic or presymptomatic coworkers, additional measures, such as obligation to wear face masks and scrubs, and a decrease in the number of surgical staff were implemented to mitigate in-hospital transmission.

RT-PCR on nasopharyngeal swabs is supposed to remain the gold standard for SARS CoV-2 testing. The accuracy of this test, however, is highly debated, because there is currently no indisputable benchmark diagnostic test to determine true sensitivity and specificity of RT-PCR.

Indeed, recent data have shown a rapid decrease in salivary viral load 7 days after the onset of symptoms potentially leading to false-negative testing results. ( 6) Additional bronchoalveolar lavage to collect a lower respiratory specimen may improve testing results and is currently recommended currently for other coronaviruses like Middle East Respiratory Syndrome. [START_REF]Interim Guidelines for Collecting, Handling, and Testing Clinical Specimens from Persons Under Investigation (PUIs) for Middle East Respiratory Syndrome Coronavirus (MERS-CoV) -Version 2.1[END_REF] Performing bronchoalveolar lavage in the preoperative setting is,, however, logistically very challenging.

Given these potential limitations of a SARS-CoV-2 screening based on nasopharyngeal swabs, several studies support the importance of an additional chest CT to identify SARS CoV-2 infected patients. [START_REF] Ai | Correlation of Chest CT and RT-PCR Testing in Coronavirus Disease 2019 (COVID-19)[END_REF][START_REF] Zhang | CT features of SARS-CoV-2 pneumonia according to clinical presentation: a retrospective analysis of 120 consecutive patients from Wuhan city[END_REF]. A recent study showed that in 601 patients with a positive RT-PCR, the sensitivity of chest CT was 97% [START_REF] Ai | Correlation of Chest CT and RT-PCR Testing in Coronavirus Disease 2019 (COVID-19)[END_REF]. In addition, 93% of patients with initially negative RT-PCR already showed signs of COVID-19 pneumonia on chest-CT and were later confirmed to be SARS CoV-2 positive on RT-PCR [START_REF] Ai | Correlation of Chest CT and RT-PCR Testing in Coronavirus Disease 2019 (COVID-19)[END_REF]. In a retrospective study analyzing 120 cases with confirmed COVID-19, the authors identified 16 asymptomatic patients with signs of SARS CoV-2 pneumonia on chest CT who were later confirmed to be SARS CoV-2 positive on RT-PCR.(9) Of note, by applying this strategy. we were able to diagnose one SARS-CoV-2 positive patient and consequently safely postponed operative intervention.

This retrospective analysis has inherent limitations. First, the sample size is arguably small, and more data are required to confirm our results. Second, no routine postoperative screening by RT-PCR or chest CT was performed, however, no patient reported symptoms or adverse outcomes during the median follow-up of 15 days [START_REF] Zhang | CT features of SARS-CoV-2 pneumonia according to clinical presentation: a retrospective analysis of 120 consecutive patients from Wuhan city[END_REF](10)(11)(12)(13)(14)(15)(16)(17)(18)(19)(20)(21)(22) which is greater than the expected incubation period of SARS-CoV-2. Implementing routine postoperative RT-PCR and chest CT may additionally help to formally exclude postoperative infection with SARS-CoV-2.

In conclusion, our preliminary data show feasibility and efficacy of systematic preoperative patient screening for SARS-CoV-2 by clinical history, chest CT and RT-PCR on nasopharyngeal swabs: This strategy should be supplemented by at least screening of symptomatic health care workers together with sanitary measures like face masks for hospital staff This strategy presented in this report allowed to safely perform the majority of scheduled oncologic interventions.
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  screening by three different screening methods: (a) a questionnaire on symptoms which may have occurred prior to hospitalization and a clinical examination on hospital arrival, (b) nasopharyngeal swabs with RT-PCR (Cobas® SARS-CoV-2 Test, Roche Diagnostics, France) and (c) a chest CT 24 hours before operation.