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Meeting Presentations: 35th EAST Annual Scientific Assembly, January 13th, 2022 in Austin, 

Texas 

Media Summary: The outcomes of emergency general surgery patients (EGS) having 

COVID19 are unknown. Our study across 52 countries demonstrates that COVID19 patients 

undergoing EGS have higher mortality and pulmonary complications especially in the presence 

of preoperative respiratory findings. 
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de São Paulo, São Paulo, Brazil); Nunes RL*, Ijichi TR, Kim NJ, Marreiro A, Muller B, Barakat 

Awada J (Notre Dame Intermédica - Hospital Salvalus, Brazil); Baiocchi G*, Kowalski LP*, 
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Montréal, Canada); Caminsky NG, Boutros M*, Moon J, Wong EG, Vanounou T, Pelletier J, 

Wong S, Girsowicz E, Bayne J, Obrand D, Gill H, Steinmetz O, MacKenzie K, Lukaszewski M, 

Jamjoum G (Jewish General Hospital, Canada); Richebé P, Verdonck O, Discepola S, Godin N, 
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Alrahawy M*, Atif H, Sakr A, Soltan H (Menofiya University Hospital, Egypt); Sayed AK, Salah 

A, Atiya A* (Minia University Hospital, Egypt); Wassim K* (Quwaysna Central Hospital, Egypt); 

Abbas AM, Abd Elazeem HAS, Abd-Elkariem AY, Abd-Elkarem MM, Alaa S, Ali AK, Ashraf 

M, Ayman A, Azizeldine MG, Elkhayat H, Emad Mashhour A, Gaber M, Hamza HM, Hawal I, 

Hetta HF, Elghazaly SM, Mohammed MM, Monib FA, Nageh MA, Saad A, Saad MM, Shahine 
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(CHU Amiens, France); Schmitt F*, Lemée JM, Boucher S, Breheret R, Kün-Darbois JD, Kahn 
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Agodirin O (University of Ilorin Teaching Hospital, Nigeria); Tolani MA*, Sholadoye TT*, 

Nwabuoku SE, Abubakar M (Ahmadu Bello University Teaching Hospital, Nigeria); Risteski T*, 
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Kristiansand, Kristiansand, Norway); Massoud J* (Khoula Hospital, Oman); Waqar SH*, Rashid 

I, Ayubi A (Pakistan Institute of Medical Sciences, Pakistan); Bhatti ABH* (Shifa International 
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A, Ayub B, Sayyed RH* (Patel Hospital, Pakistan); Saleem A, Turk K*, Alvi A, Abassy J*, Khan 

S, Arshad M, Ahmed K, Siddiqui T, Pirzada A (Aga Khan University, Pakistan); Kerawala AA*, 

Jamal A (Cancer Foundation Hospital, Pakistan); Rai L*, Nafees Ahmed R, Memon AS* (Dr Ruth 

K.m. Pfau Civil Hospital, Pakistan); Qureshi AU*, Ayyaz M*, Umar M, Butt U*, Kashif M, Khan 

WH*, Waris Farooka M*, Wasim T* (Services Hospital Lahore, Pakistan); Talat N,Tahir W, 

Naseem J (The Children's Hospital & The Institute of Child Health Lahore, Lahore, Pakistan); 
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General Hospital and Research Centre, Pakistan); Javed S*, Yaqoob E, Ashraf M, Mahmood U, 

Raja Shabbir K (Holy Family Hospital, Pakistan); Abukhalaf SA, Amro A (Palestine Medical 

Complex, Palestine); Cabada Lee JM (Complejo Hospitalario Caja Seguro Social, Panama); 

Aguilar A (Hospital De Especialidades Pediatricas Css, Panama); Rodriguez E (Hospital Santo 

Tomas, Panama); Castillo K (Hospital Irma De Lourdes Tzanetatos CSS, Panama); Cukier M*, 

Rodriguez-Zentner H, Arrue E (Pacifica Salud Hospital, Panama); Isaacs Beron R (Hospital 

Regional Rafael Hernandez Css, Panama); Rodríguez Gonzalez A (Hospital de Clínicas, II Cátedra 

de Clínica Quirúrgica, Universidad Nacional de Asunción, Asuncion, Paraguay); Panduro-Correa 

V*, Cornelio DK (Hospital Hermilio Valdizan Medrano, Peru); Otiniano Alvarado CE*, Caballero 

Sarabia VD (Arzobispo Loayza National Hospital, Peru); Vasquez-Ojeda XP, Lizzetti-Mendoza 

G, Niquen-Jimenez M, Shu-Yip SB, León Palacios JL, Borda-Luque G* (Cayetano Heredia 

National Hospital, Peru); Zegarra SA*, Huamán Egoávil E, Suazo Carmelo C (Guillermo 

Almenara National Hospital, Peru); Castro de la Mata R*, Rivas D, Targarona J (Clínica Delgado 

Auna, Peru); Trujillo Y*, Olivera Villanueva M (Hospital Nacional Daniel Alcides Carrión, Peru); 

Lahoud-Velaochaga A*, Cabillas K, Castañeda W, Colina Casas J (Hospital Nacional Sergio E. 

Bernales, Lima, Peru); Betalleluz Pallardel J*, Camacho Zacarías F, Vélez Segura E, Cruz Condori 

DL (Hospital De Emergencias Jose Casimiro Ulloa, Peru); Huamán E* (Hospital Guillermo Kaelin 

de la Fuente, Lima, Peru); Ugarte Oscco R, Vergel Cabrera C, Huamán Egoávil E (Hospital 

Emergencia Ate Vitarte, Lima, Peru); Carpio Colmenares YT*, García Barrionuevo LA, Cárdenas 

Ruiz de Castilla D, Mansilla Doria P, Li Valencia MR (Clínica El Golf - Sanna, Peru); Salazar A, 

Sarmiento A, Díaz C, Morales E, Ore E, Zegarra H, Siccha J, Guardia M, Sandoval M, Mendiola 
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Caballero-Alvarado J, Salazar-Tantaleán A, Espinoza-Llerena R (Hospital Regional Docente de 
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Urgenta, Cluj-Napoca, Romania); Galliamov E, Agapov M*, Kakotkin V, Semina E, Kubyshkin 
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Stoliarov M, Kamenskikh M (Saint Petersburg State University Hospital, Saint Petersburg, 
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AQ, Darraj H (Jazan University - King Fahd Central Hospital - Sabia General Hospital - Baish 

General Hospital, Saudi Arabia); Alkhuzaie A*, Khadwardi F, Abualjadayel M, Tashkandi W 

(King Abdulaziz Hospital and Oncology Center, Saudi Arabia); Farsi A, Malibary N*, Trabulsi N, 

Farsi S (King Abdulaziz University Hospital, Saudi Arabia); Said bayazeed A*, Nasser M*, 

Siddiqui MS*, Al Awwad S* (King Fahad General Hospital, Saudi Arabia); Alshahrani M, 

Alsharif F, Fahmi MW (Aseer Central Hospital, Saudi Arabia); Gudal A*, Alasmari A, Alqahtani 

S (King Abdullah Medical Complex - Jeddah, Saudi Arabia); Majrashi S*, Mashat A, Al Raddadi 

R (East Jeddah General Hospital, Saudi Arabia); Alharbi A*, Nasser Y, Hamayel H, Alhojaili A, 

Aljohani R (King Fahad General Hospital, Saudi Arabia); Sogair O* (Ohud Hospital, Saudi 

Arabia); Alfarhan O, Alzahrani A, Alzomaili B*, Tashkandi W (Hera General Hospital, Saudi 

Arabia); A Azab M* (King Abdullah Medical City Makkah, Saudi Arabia); Alotaibi M*, Maashi 
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S, Almhmadi A (Alnoor Specialist Hospital, Saudi Arabia); Alqannas M, Cortés Guiral D, Alyami 
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Abdulfattah F, Alanazi F, Albaqami F, Alsuhaibani A (Prince Sultan Military Medical City, Saudi 

Arabia); AlFakhri A*, Alqasem S, Alajaji N (King Fahad Medical City, Saudi Arabia); Nouh T*, 

Bin Nasser A, Alowais J, Alburakan A, Alamri O, Albdah A, Alawi K, Alshalhoub M (King Saud 

University, Saudi Arabia); ElSanhoury K*, Almofarreh A, Ibrahim S, Elshafie H, Osman I, 

Guzman T, Mutair H, Siddiqui A, Chowdhury S*, Alghamdi R, Almutrafi S, Alfaifi J, D'Souza J, 

Alshitwi A, Alkreedees N, Alramadhan M, Alshehri M (King Saud Medical City, Saudi Arabia); 

Alzahrani A*, Alobaysi S, Badr H, Alshahrani A (Security Forces Hospital, Saudi Arabia); 

Alshehri A*, Alrashed M, Altahan T, Alsabahi T, Alhossaini R, Sbaih M (Prince Mohammed Bin 

Abdulaziz Hospital, Saudi Arabia); Alalawi Y, Alnwijy K, Al Ayed A (King Salman Armed 

Forces Hospital, Tabouk, Saudi Arabia); Ghedan S, Alharthi R, Awad S*, I Sharara M, 

Abdelrhman S, Althobaiti W (King Faisal Medical Complex, Saudi Arabia); Srbinovic L, Perovic 

M, Mikovic Z, Nikolic B, Vasiljevic M, Pazin V, Mandic Markovic V, Dimitrijevic D, Zecevic N 

(Clinic for Gynecology and Obstetrics Narodni Front, Serbia); Gregoric P*, Micic D, Loncar Z, 

Doklestic K, Ivancevic N (Clinic for  Emergency Surgery, Emergency Center, Clinical Center of 

Serbia, Serbia); Djukic V*, Stojakov D, Ilic R, Savic P, Pijanovic N, Milanovic M, Radosavljevic 

M, Dejanovic T, Kostic M, Paskas J, Bojic S, Stevanovic P, Djuric M (KBC Dr Dragisa Misovic-

Dedinje, Serbia); Kadija M*, Tulic G, Glisovic Jovanovic I (Clinic for Orthopaedic Surgery and 

Traumatology, Clinical Center of Serbia, Belgrade, Serbia); Lieske B* (National University 
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Hospital, Singapore, Singapore); Kayombo E, Kruger I, De Kock M, Malan A, Ferreira C, Du 

Preez H, Mulder W, Noel C*, Le Grange S, Lusawana O (Universitas Academic Hospital 

Complex, South Africa); Kies C, Steyn E, Janson J, Buitendag JJP, Chu K*, Mihalik M, Nel R, 

Naidoo S (Tygerberg Hospital, South Africa); Kloppers C*, Nel D, Jonas E, Pickard H, Bernon 

M, Almgla N*, Rayamajhi S, Mugla W* (Groote Schuur Hospital, South Africa); Carapinha C 

(Netcare Clinton Hospital, Johannesburg, South Africa); Hyman GY, Fourtounas M, Moore R* 

(Chris Hani Baragwanath Academic Hospital, South Africa); Sánchez Mozo A (Complejo 

Hospitalario Universitario De Albacete, Spain); Aguado Lopez H* (Hellin Hospital, Spain); Zárate 

Pinedo A (Hospital Germans Trias i Pujol, Badalona, Spain); Jimenez Toscano M*, Alonso de la 

Fuente N, Mancebo G, Cecchini L, Munarriz M, Cazador Labat M, López Campillo A, Martorell 

P, Espinosa CA (Hospital Del Mar, Spain); Caja Vivancos P*, Villalabeitia Ateca I*, Prieto Calvo 

M, Marín H, Martin Playa P*, Gainza A, Aragon Achig EJ, Rodriguez Fraga A, Melchor 

Corcóstegui I, Mallabiabarrena Ormaechea G*, Garcia Gutierrez JJ, Barbier L, Pesántez Peralta 

MA*, Jiménez Jiménez M, Municio Martín JA, Gómez Suárez J, García Operé G, Pascua Gómez 

LA, Oñate Aguirre M (Hospital Universitario Cruces, Spain); Fernandez-Colorado A, De la Rosa-

Estadella M*, Gasulla-Rodriguez A, Serrano-Martin M, Peig-Font A, Junca-Marti S, Juarez-

Pomes M, Garrido-Ondono S, Blasco-Torres L, Molina-Corbacho M, Maldonado-Sotoca Y, 

Gasset-Teixidor A, Blasco-Moreu J (Corporació Sanitària Parc Taulí, Spain); Gomez Fernandez 

L*, Cayetano Paniagua L (Consorci Sanitari De Terrassa, Spain); Izquierdo O, Ventura D, 

Castellanos J (Parc Sanitari Sant Joan de Déu, Sant Boi de Llobregat, Barcelona, Spain); Ballester 

Vazquez E, Sanchez Lopez A*, Balague Ponz C, Targarona Soler EM, Sanchez Cabús S, Molina 

Santos V, Gonzalez Lopez JA, Medrano Caviedes R, Moral Duarte A (Hospital De La Santa Creu 

I Sant Pau, Spain); Espin-Basany E*, Pellino G, Blanco-Colino R (Vall D'hebron University 
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Hospital, Spain); Turrado-Rodriguez V*, Lacy AM, de Lacy FB, Morales X, Carreras-Castañer 

A*, Torner P, Jornet-Gibert M, Balaguer-Castro M, Renau-Cerrillo M, Camacho-Carrasco P, 

Vives-Barquiel M, Campuzano-Bitterling B, Gracia I, Pujol-Muncunill R (Hospital Clínic de 

Barcelona, Spain); Martin-Sole O*, Rubio-Palau J, Tarrado X, Garcia-Aparicio L, De Haro Jorge 

I, Martin A, Rojas-Ticona J, Perez-Bertolez S, Cuesta Argos M, Capdevila Vilaro B, Coronas 

Soucheiron M, Riba Martinez M, Saura Garcia L, Prat Ortells J, Bejarano Serrano M, Parri P, 

Massaguer C, Vicario F, Palazon Bellver P, Moraleda Gudayol I (Hospital Sant Joan de Deu de 

Barcelona, Spain); Lara A, Escobar D, Arrieta M, Garcia de cortazar U*, Villamor Garcia I 

(Hospital Universitario De Basurto, Spain); Landaluce-olavarria A*, Gonzalez De miguel M, 

Fernández Gómez Cruzado L, Begoña E, Lecumberri D (Hospital Urduliz, Spain); Acosta Mérida 

MA*, Yepes Cano AF* (Hospital Universitario De Gran Canaria Doctor Negrín, Spain); Estaire 

Gómez M*, Padilla-Valverde D*, Sánchez-García S, Sanchez-Pelaez D, Jimenez Higuera E, Picón 

Rodríguez R, Fernández Camuñas À, Martínez-Pinedo C, Garcia Santos EP, Muñoz-Atienza V, 

Moreno Pérez A, López de la Manzanara Cano CA (Hospital General Universitario De Ciudad 

Real, Spain); Ugarte-Sierra B*, Ibáñez-Aguirre FJ, De Andres Olabarria U, Fernández Pablos FJ, 

Durán Ballesteros M, Sanz Larrainzar A (Hospital Universitario De Galdakao, Spain); Jiménez 

Carneros V*, Valle Rubio A, Alonso-Lamberti L, Salazar A, García-Quijada J, Leon R, Rodriguez 

JL, Jimenez Miramón J, Jover JM, Martín Salamanca MB*, Assaf M, Pérez Simón V, Landeo 

Agüero SA, Baeza Pintado N, Huertas Fernandez MA, Carabias A (Getafe University Hospital, 

Spain); Sosa MV*, Lora-Cumplido P, Lanuza L (Hospital de Cabueñes, Spain); Galipienso Eri M, 

Garcia Montesino JD, Dellonder Frigolé J, Noriego Muñoz D* (Hospital Universitari De Girona 

Dr. Josep Trueta, Spain); Navarro-Sánchez A* (Complejo Hospitalario Universitario Insular-

Materno Infantil de Gran Canaria, Spain); Enjuto D*, Perez Gonzalez M, Díaz Peña P, Gonzalez 
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J, Marqueta De Salas M, Martinez Pascual P, Rodríguez Gómez L, Garcés García R, Ramos 

Bonilla A, Herrera-Merino N, Fernández Bernabé P, Cagigal Ortega EP, Hernández I, García de 

Castro Rubio E, Cervera I (Severo Ochoa University Hospital, Spain); Sánchez-Guillén L, 

Fernández-Candela A, Curtis-Martínez C, Soler-Silva Á, Oller Á, Triguero-Cánovas D, Bosch-

Ramírez M, Lillo C, Lario S, Arroyo A (Universidad Miguel Hernández, Elche, Alicante, Spain); 

Espino Segura-Illa M, Sánchez Aniceto G*, Castaño-Leon AM*, Jimenez-Roldan L, Delgado 

Fernandez J, Pérez Núñez A, Lagares A, Garcia Perez D, Santas M, Paredes I, Esteban Sinovas O, 

Moreno-Gomez L, Rubio E*, Vega V, Vivas Lopez A, Labalde Martinez M, García Villar O, 

Pelaéz Torres PM, Garcia - Borda J, Ferrero Herrero E, Gomez P, Eiriz Fernandez C, Ojeda-Thies 

C*, Pardo Garcia JM (12 De Octubre University Hospital, Spain); Di Martino M*, De la Hoz 

Rodriguez A, García Septiem J, Maqueda González R, Delgado Búrdalo L, Correa Bonito A, 

Martin-Perez E (Hospital Universitario De La Princesa, Spain); García Villayzán JE*, Albi Martin 

B (Fundación Jimenez Diaz University Hospital, Spain); Lozano Lominchar P, Martin L, Fernadez 

M, Rey-Valcarcel C*, Tousidonis M, Martin-Albo Caballero L, Lowy A, Alonso Ortuño P, Ayuso 

Herrera E, Caño Velasco J, Aragon-Chamizo J, Perez Diaz MD, Mateo-Sierra O, Quintana-

Villamandos B, Barrio JM, Fanjul M, Sanchez- Perez C, Fernandez ML, Hernandez-Kakauridze 

S, Rio J (Hospital General Universitario Gregorio Marañón, Spain); Díaz Pérez D, Serrano 

González J*, Colao García L, Gutierrez Samaniego M, Hernandez Bartolome MA, Galindo Jara 

P, Esteban Agustí E (Hospital Universitario De Torrejón De Ardoz, Spain); Ripollés-Melchor J*, 

Abad-Motos A, Abad-Gurumeta A, Martínez-Hurtado E, Ruiz-Escobar A (Infanta Leonor 
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Y, Garcia-Pineda V, Gracia M, Siegrist Ridruejo J, Diestro MD, Sanchez-Mendez JI, Marti C, 
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Spain); Hernández-García M, Losada M*, Diéguez B, García-Conde M, Alonso Poza A (Hospital 
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ABSTRACT 

Objectives: The outcomes of emergency general surgery (EGS) patients with concomitant 

COVID-19 infection remain unknown. With a multicenter study in 361 hospitals from 52 

countries, we sought to study the mortality and pulmonary complications of COVID-19 patients 

undergoing EGS. 

Methods: All patients aged ≥17 years and diagnosed preoperatively with COVID-19 between 

February and July 2020 were included. EGS was defined as the urgent/emergent performance of 

appendectomy, cholecystectomy, or laparotomy. The main outcomes were 30-day mortality and 

30-day pulmonary complications (a composite of acute respiratory distress syndrome, unexpected 

mechanical ventilation, pneumonia). Planned subgroup analyses were performed based on 

presence of preoperative COVID-related respiratory findings (e.g. cough, dyspnea, need for 

oxygen therapy, chest radiology abnormality). 

Results: A total of 1,045 patients were included, of which 40.1% were female and 50.0% were 

older than 50 years; 461 (44.1%), 145 (13.9%), and 439 (42.0%) underwent appendectomy, 

cholecystectomy, and laparotomy, respectively. The overall mortality rate was 15.1% (158/1,045) 

and the overall pulmonary complication rate was 32.9% (344/1,045); in the subgroup of 

laparotomy patients, the rates were 30.6% (134/438) and 59.2% (260/439), respectively. Subgroup 

analyses found mortality and pulmonary complication risk to be especially increased in patients 

with preoperative respiratory findings. 

Conclusion: COVID-19 patients undergoing EGS have significantly high rates of mortality and 

pulmonary complications, but the risk is most pronounced in those with preoperative respiratory 

findings. 
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Level of Evidence: Level III 

Study type: Prognostic 

Keywords: COVID-19, COVIDSurg, emergency surgery, mortality, pulmonary complications. 
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INTRODUCTION 

The coronavirus disease 2019 (COVID-19) pandemic continues to cause major disruptions to the 

delivery of surgical services globally. To prevent the transmission of respiratory syndrome 

coronavirus 2 (SARS-CoV-2) and to divert available resources towards the care of patients with 

SARS-CoV-2, it is estimated that more than 28 million elective surgeries were canceled in the 

early phases of the pandemic worldwide, and more as the pandemic persisted.1–3 However, the 

majority of emergency general surgery (EGS) procedures could not be postponed or canceled, 

especially when non-operative alternatives were deemed unacceptable or inferior in efficacy or 

safety. Surgeons in general and acute care surgeons in specific were faced every day with the 

challenge to balance the patients’ need for surgical management of their acute disease and the 

potential risks associated with concomitantly having or contracting perioperative SARS-CoV-2 

infection.4 In light of early reports detailing a wide spectrum of extrapulmonary thromboembolic 

COVID-19 manifestations and raising concerns over the risks of surgical intervention in COVID-

19 patients,5–10 major surgical societies provided pragmatic guidelines for triaging EGS patients 

that take into consideration patient- and disease-related factors as well as hospital resource 

availability.11 

 

In its first international multicenter study conducted among 1,128 surgical patients with SARS-

CoV-2 infection, the COVIDSurg group identified a markedly increased risk of mortality and 

postoperative pulmonary complications in all patients undergoing surgery with a perioperative 

diagnosis of COVID-19. Those rates were significantly higher than those reported in even the 

highest-risk surgical patients in pre-pandemic studies.1 Similarly, the increased risk of mortality 

and morbidity among surgical patients with SARS-CoV-2 infection was demonstrated in Italy and 
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the Netherlands.12,13 However, specific data on the postoperative outcomes of EGS patients with 

preoperative COVID-19 remains unclear. In addition, it also remains unclear whether the presence 

or absence of preoperative signs or symptoms of Covid-19 affects the outcome and impacts the 

prognosis in patients with COVID-19. In this study, we sought to: (1) determine the rates of 30-

day mortality and pulmonary complications of EGS patients with preoperative SARS-CoV-2 

infection and (2) compare the clinical outcomes of patients with and without preoperative 

respiratory findings of COVID-19 in this same cohort. 

 

METHODS 

Setting & Ethical Oversight 

This study is reported in compliance with the Strengthening the Reporting of Observational Studies 

in Epidemiology (STROBE) guidelines for observational cohort studies [Table S1 (Supplemental 

material), http://links.lww.com/TA/C366], 14 and is a secondary analysis of the COVIDSurg 

Cohort Study. COVIDSurg prospectively enrolled consecutive patients from February to July 

2020, was led by the University Hospital Birmingham, UK and registered as a clinical audit 

(registration number CARMS-15986).15 All participating centers, including the Massachusetts 

General Hospital as the lead US center, received ethical approval from their respective Institutional 

Review Board (IRB) offices and signed a Data Use Agreement (DUA) with the UK-based leading 

center. Table S2 (Supplemental material), http://links.lww.com/TA/C367, details the number of 

patients contributed to the study by each participating country. Patients aged 17 years or older who 

were diagnosed SARS-CoV-2 infection up to 7 days before EGS based on quantitative reverse 

transcription-polymerase chain reaction (RT-PCR) testing, pathognomonic chest computed 

tomography (CT) scan, or clinical diagnosis were included. Patients diagnosed with SARS-CoV-
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2 postoperatively were excluded from this analysis. The index operation was identified as the one 

performed closest to the time the SARS-CoV-2 infection was confirmed. For the purpose of this 

study, EGS was defined as urgent or emergent appendectomy, cholecystectomy, or laparotomy for 

any indication (e.g. bowel obstruction or perforation). Both open and laparoscopic procedures were 

included. 

 

Data Collection 

The medical records of each included patient were systematically reviewed to identify the 

following information: (1) Demographics (age and sex), (2) American Society of 

Anesthesiologists (ASA) physical status classification, (3) comorbidities (e.g. asthma, chronic 

obstructive pulmonary disease [COPD], chronic kidney disease, coronary artery disease), (4) 

Revised Cardiac Risk Index,16 (5) method diagnosis of SARS-CoV-2 (RT-PCR, CT, clinical), (6) 

clinical symptoms at the time of hospital admission (e.g. cough, diarrhea, fever, hemoptysis) as 

obtained from the History and Physical (H&P), (7) preoperative vital signs (e.g. respiratory rate, 

heart rate, and systolic blood pressure), (8) preoperative respiratory support (none, supplemental 

oxygen or mechanical ventilation), and (9) operative characteristics (primary procedure, type of 

anesthesia). 

 

Outcomes 

The main outcomes were 30-day mortality and 30-day pulmonary complications (a composite of 

acute respiratory distress syndrome [ARDS], unexpected postoperative mechanical ventilation, or 

pneumonia). Unexpected postoperative ventilation was defined as the need for non-invasive or 
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invasive ventilation or extracorporeal membrane oxygenation (ECMO) after initial extubation 

following surgery or failure to extubate as planned after surgery. 

 

Statistical Analyses 

Descriptive statistics were used for patient characteristics and discharge outcomes. Continuous 

variables are presented as mean and standard deviation (SD) for those with normal distribution or 

median and interquartile range (IQR) for non-normal distributions. Bivariate analysis was 

performed using parametric (t-tests) or nonparametric tests (Wilcoxon rank-sum) depending on 

their distribution for continuous variables and Pearson χ2 tests or Fisher's exact tests for categorical 

variables as applicable. Univariate and multivariable analyses were used to identify independent 

predictors of 30-day mortality and 30-day pulmonary complications. Explanatory variables were 

selected a-priori based on clinical relevance (Age, sex, ASA, BMI, number of comorbidities, 

respiratory comorbidity, respiratory rate, heart rate, systolic blood pressure, white blood cell count, 

smoking status, preoperative respiratory findings and surgical procedure).  A 2-sided P-value of 

less than 0.05 was considered statistically significant. The statistical software STATA, version 

15.1, was used to analyze the data (StataCorp, TX). 

 

Subgroup Analyses: Patients with and without Preoperative Respiratory Findings of COVID-

19 

Subgroup analyses were performed according to the presence of preoperative respiratory findings 

or not. This was based on respiratory symptoms at the time of hospital admission (dyspnea, cough, 

hemoptysis, sputum production), abnormal preoperative imaging (chest X-ray or chest CT scan), 

or preoperative oxygen requirement (supplemental oxygen or mechanical ventilation). 
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RESULTS 

Patient Characteristics and Overall Outcomes 

A total of 1,045 patients were included, of which 40.1% were female (n=419) and 50.0% were 

older than 50 years (n=523). More than half of the patients had preoperative respiratory findings 

of COVID-19 (n=647, 61.9%). These included specifically preoperative respiratory symptoms 

(n=298, 28.5%), abnormal chest X-ray (n=335, 32.1%), abnormal chest CT scan (n=438, 41.9%), 

need for supplemental oxygen therapy (n=280, 27.6%) and/or the need for mechanical ventilation 

(n=146, 14.4%). Regarding the specific surgical procedures performed, 44.1% of patients 

underwent an appendectomy (n=461), 13.9% a cholecystectomy (n=145) and 42.0% a laparotomy 

(n=439). The overall rate of 30-day mortality was 15.1% (n=158) and that of pulmonary 

complications was 32.9% (n=344). Table S3 (Supplemental Material), 

http://links.lww.com/TA/C367, describes the rates of non-pulmonary complications by surgical 

procedure. 

 

Univariate Analyses for Mortality and Pulmonary Complications 

Tables 1 and 2 summarize the results of the univariate analyses for mortality and pulmonary 

complications. In summary, compared to survivors, non-survivors were more likely to be older 

than 50 years, more often had an ASA of 3 or more, more often had a BMI more than 30, and more 

often had at least one respiratory comorbidity. They were also more likely to be bradycardic, hypo-

, or hypertensive preoperatively, and more likely to have at least one preoperative respiratory 

finding of COVID-19. They more frequently underwent a laparotomy and more often developed 

at least one pulmonary complication. When compared to patients who did not develop 

postoperative pulmonary complications, patients who did were more likely to be older than 50 
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years, more often had an ASA of 3 or more, and more often had at least one respiratory 

comorbidity. They were also more often bradycardic, hypo-, or hypertensive, more often had at 

least one preoperative respiratory finding of COVID-19, and more often underwent a laparotomy. 

They were also more likely to die within 30 days of surgery. 

 

Multivariable Analyses for Mortality and Pulmonary Complications 

Table 3 shows the multivariable analyses for mortality and pulmonary complications. In summary, 

the main independent predictors of 30-day mortality were age 50-69 and ≥70 (OR [95% CI]: 5.3 

[1.14-24.63], 5.67 [1.17-27.48], respectively), undergoing a laparotomy (OR [95% CI]: 5.74 [2.52-

13.08]), and ASA grades 4 and 5 (OR [95% CI]: 6.95 [1.4-34.45], 18.08 [3.22-101.49], 

respectively). 

 

The main independent predictors of pulmonary complications were the presence of preoperative 

respiratory findings of COVID-19 (OR [95% CI]: 6.03 [3.44-10.6]), ASA grade 4 (OR [95% CI]: 

4.67 [1.87-11.66]) and undergoing a laparotomy (OR [95% CI]: 3.24 [1.97-5.32]). 

 

Subgroup Analyses: Patients with and without Preoperative Respiratory Findings of COVID-

19  

 Table 4 summarizes the results of the sensitivity analyses in patients with and without 

preoperative respiratory findings of COVID-19. Compared to those without, patients with 

preoperative respiratory findings of COVID-19 had a significantly higher mortality (22.6% vs. 

3.0%, p-value < 0.001). When analyzed at the individual procedure level, the same finding was 

noted specifically for patients undergoing cholecystectomy (19.2% vs. 0.0%, p-value < 0.001) and 
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laparotomy (33.0% vs. 14.3%, p-value = 0.001), but not appendectomy (2.7% vs. 1.5%, p-value = 

0.385). When examining pulmonary complications, patients with preoperative respiratory findings 

also had a higher rate of pulmonary complications (50.1% vs. 5.0%, p-value < 0.001), and the 

finding was true for all 3 procedures: appendectomy (21.5% vs. 3.3%, p-value < 0.001), 

cholecystectomy (41.0% vs. 4.5%, p-value < 0.001) and laparotomy (65.8% vs. 14.3%, p-value < 

0.001).  

 

DISCUSSION 

In this large, international, multicenter, prospective study we show that both mortality and 

pulmonary complication rates of patients with SARS-CoV-2 infection undergoing EGS are 

significantly elevated. As importantly, the risk was particularly high in patients with preoperative 

respiratory findings of COVID-19 such as cough, dyspnea, or imaging findings. Based on those 

findings, we strongly suggest that surgeons should seriously weigh the elevated risks associated 

with concomitant SARS-CoV-2 infection against the risks of postponing surgery and adopting 

alternatives to operative management, when feasible. This is especially important in patients with 

preoperative respiratory findings of COVID-19. 

 

While our study lacks controls, the mortality we report among EGS patients with preoperative 

respiratory findings of COVID-19 is considerably higher than pre-pandemic baseline rates for 

EGS. A multicenter study conducted across 58 countries from high-, middle- or low- Human 

Development Index, reported a 30-day mortality rate of 14.9% in patients undergoing emergency 

laparotomy.17 This finding approaches the rate that we identified among asymptomatic SARS-

CoV-2 patients (14.3%) but is less than half the mortality rate we report in patients with 
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preoperative respiratory findings of COVID-19 (33.0%). Mortality was similar in 

cholecystectomies performed among pre-pandemic and asymptomatic SARS-CoV-2 patients 

(1.1% vs. 0.0%, respectively) but was much higher among patients with preoperative respiratory 

findings of COVID-19 (19.2%).17 When it comes to appendectomies, postoperative mortality was 

higher among patients with or without respiratory findings of COVID-19 when compared to pre-

pandemic rates (2.7% & 1.5% vs. 0.2%, respectively).17 

 

In addition to a high mortality rate, more than half of the patients with preoperative respiratory 

findings of COVID-19 developed serious pulmonary complications following EGS; more than 

two-thirds of the patients undergoing emergency laparotomy with respiratory findings of COVID-

19 developed pulmonary complications postoperatively. These rates are much higher than those 

reported in non-SARS-CoV-2 patients, which were reported to be as low as 8.5% in a multicenter 

prospective cohort study across seven US hospitals.18 Notably, the risk of pulmonary 

complications was high even in the cohort of patients with preoperative respiratory findings of 

COVID-19 undergoing the lower risk appendectomies and cholecystectomies.  

 

Based on our findings, we recommend that surgeons seriously weigh the risks associated with 

surgery against the risks of delayed operative management and consider non-operative alternatives 

(e.g., antibiotics for acute appendicitis), especially for patients with preoperative respiratory 

findings. In addition, the recently developed COVIDSurg mortality score can serve as a practical 

and reliable adjuvant to estimate personalized mortality risk for patients with perioperative SARS-

CoV-2 infection.19 
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Our study has several limitations that we need to caution the reader about. First, our data was 

collected during the first wave of the pandemic and none of the patients included in this study had 

been vaccinated against COVID-19 or were infected with a recent COVID-19 variant (Delta, 

Omicron). The constantly changing nature of the disease might limit generalizability of our 

findings to the current patient population. The COVIDSurg group has launched a new 

collaborative effort (COVIDSurg3) to collect data during the vaccination and Omicron era. We 

plan to compare the findings of the current study to the data of COVIDSurg3 when data collection 

is completed. Second, in the absence of data on SARS-CoV-2 patients who underwent non-

operative management for similar diagnoses, we cannot confirm with certainty whether the high 

mortality and pulmonary complications were precipitated by the surgical intervention itself and 

cannot report the mortality and pulmonary complications of patients who underwent non-operative 

management instead. Third, the use of CT scan to diagnose some patients with SARS-CoV-2 

infection likely led to the inclusion of patients who are already experiencing pulmonary problems, 

which might skew estimates of pulmonary complication rates for SARS-CoV-2 patients receiving 

surgery. Fourth, we did not evaluate whether the indication for EGS was related to COVID-19 or 

not (e.g. COVID-related bowel ischemia), as the relationship was and remains difficult to pinpoint 

with certainty. Fifth, we only included emergent appendectomies, cholecystectomies, and 

laparotomies. Other laparoscopic and non-laparoscopic emergent surgeries were excluded, which 

might limit the generalizability of our findings to the entire EGS population. 

 

CONCLUSION 

COVID-19 patients undergoing EGS have significantly higher rates of mortality and pulmonary 

complications when compared to the pre-pandemic baseline risk. This is especially true for patients 

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.

ACCEPTED



64 

 

with preoperative respiratory clinical or radiological findings of SARS-CoV-2. Such information 

is crucial for the bedside clinician and surgeon who is bedside counseling the EGS patient with 

COVID-19 on the risks and benefits of surgery compared to any viable non-operative alternatives 

in management. In recognition of the limitations of the current study, the results should not be 

interpreted as a recommendation against an operation in appropriate emergency surgery patients. 

Further studies are needed to determine the impact of new therapeutics and vaccination on 

outcomes of EGS patients infected with recent COVID-19 variants. 
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STROBE (Strengthening The Reporting of OBservational Studies in Epidemiology) 

Checklist 

 

A checklist of items that should be included in reports of observational studies. You must report the page number in 

your manuscript where you consider each of the items listed in this checklist. If you have not included this information, 

either revise your manuscript accordingly before submitting or note N/A.  

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 

 

Section and Item Item 

No. 

Recommendation Reported on 

Page No. 

Title and Abstract  1 (a) Indicate the study’s design with a commonly used term in the title or the 

abstract  
 3 

 (b) Provide in the abstract an informative and balanced summary of what was 

done and what was found  
 3 

Introduction  

Background/Ration

ale  

2 Explain the scientific background and rationale for the investigation being 

reported  
 7 

Objectives  3 State specific objectives, including any prespecified hypotheses   7 

Methods  

Study Design  4 Present key elements of study design early in the paper   8 

Setting  5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection  

 8 

Participants  

 

6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of 

selection of participants. Describe methods of follow-up  

 

Case-control study—Give the eligibility criteria, and the sources and methods of 

case ascertainment and control selection. Give the rationale for the choice of 

cases and controls  

 

Cross-sectional study—Give the eligibility criteria, and the sources and methods 

of selection of participants  

 8-9 

 

 

 

 

 

 

(b) Cohort study—For matched studies, give matching criteria and number of 

exposed and unexposed  

 

Case-control study—For matched studies, give matching criteria and the number 

of controls per case 

 

 

 

Variables  7 Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable  
 9 
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Section and Item  Item 

No. 

Recommendation Reported on 

Page No. 

Data Sources/ 

Measurement  

8* For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if 

there is more than one group  

 8-9 

Bias  9 Describe any efforts to address potential sources of bias   9-10 

Study Size  10 Explain how the study size was arrived at  
  

N/A 

Quantitative 

Variables  

11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why  

  

9-10 

Statistical Methods  

 

12 (a) Describe all statistical methods, including those used to control for 

confounding  
 9-10 

(b) Describe any methods used to examine subgroups and interactions 
  

9-10 

(c) Explain how missing data were addressed 
  

N/A 

(d) Cohort study—If applicable, explain how loss to follow-up was addressed  

Case-control study—If applicable, explain how matching of cases and controls 

was addressed  

Cross-sectional study—If applicable, describe analytical methods taking account 

of sampling strategy 

  

N/A 

 

 

 

(e) Describe any sensitivity analyses  10 

Results  

Participants  13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed  

  

 10 

(b) Give reasons for non-participation at each stage   10 

(c) Consider use of a flow diagram   

Descriptive Data  14* (a) Give characteristics of study participants (eg demographic, clinical, social) and 

information on exposures and potential confounders  

  

10 

(b) Indicate number of participants with missing data for each variable of interest  19-24 (Tables) 

(c) Cohort study—Summarise follow-up time (eg, average and total amount)   10-11 

Outcome Data  15* Cohort study—Report numbers of outcome events or summary measures over 

time  

  

11 

Case-control study—Report numbers in each exposure category, or summary 

measures of exposure  

 

Cross-sectional study—Report numbers of outcome events or summary measures   
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Section and Item  Item 
No. 

Recommendation Reported on 
Page No. 

Main Results  16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which confounders 

were adjusted for and why they were included  

10-12 

(b) Report category boundaries when continuous variables were categorized  10-12 

(c) If relevant, consider translating estimates of relative risk into absolute risk for 

a meaningful time period  

 

Other Analyses  17 Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses  
12 

Discussion  

Key Results  18 Summarise key results with reference to study objectives  12-13 

Limitations  19 Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias  

 

14 

Interpretation  20 Give a cautious overall interpretation of results considering objectives, limitations, 

multiplicity of analyses, results from similar studies, and other relevant evidence  
12-14 

Generalisability  21 Discuss the generalisability (external validity) of the study results  12-14 

Other Information   

Funding  22 Give the source of funding and the role of the funders for the present study and, 

if applicable, for the original study on which the present article is based  
5 (Title page) 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and 

unexposed groups in cohort and cross-sectional studies.  

 

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT 

include this checklist as part of the main manuscript document. It must be uploaded as a separate file. 
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Table S2. Countries and hospitals that provided data for the study 

 

 

Country  

Number of hospitals 

participating in COVIDSurg 

(n=747) 

Number of patients 

contributed to this study 

(n=1,045) 

Albania  1 1 (0.1%) 

Argentina  2 1 (0.1%) 

Australia  7 3 (0.3%) 

Austria  6 1 (0.1%) 

Belgium  8 4 (0.4%) 

Bulgaria  1 1 (0.1%) 

Canada  19 4 (0.4%) 

Chile  6 22 (2.1%) 

Colombia  6 1 (0.1%) 

Dominican Republic  1 1 (0.1%) 

Ecuador  1 1 (0.1%) 

Egypt  18 12 (1.2%) 

Ethiopia  2 1 (0.1%) 

France  25 23 (2.2%) 

Germany  28 27 (2.6%) 

Greece  8 5 (0.5%) 

Guatemala  4 9 (0.9%) 

Hungary  2 1 (0.1%) 

Indonesia  1 3 (0.3%) 

Iran  3 1 (0.1%) 

Iraq  2 1 (0.1%) 

Ireland  10 4 (0.4%) 

Israel  2 2 (0.2%) 

Italy  77 146 (14%) 

Kazakhstan  1 4 (0.4%) 

Kuwait  1 1 (0.1%) 

Libya  4 1 (0.1%) 

Macedonia  1 4 (0.4%) 

Malaysia  3 4 (0.4%) 

Mexico  11 20 (1.9%) 

Netherlands  28 12 (1.2%) 

Nigeria  8 1 (0.1%) 

Pakistan  14 12 (1.2%) 

Panama  6 9 (0.9%) 

Peru  17 198 (19%) 

Philippines  8 9 (0.9%) 

Poland  1 2 (0.2%) 

Portugal  17 15 (1.4%) 

Qatar  1 12 (1.2%) 

Saudi Arabia  25  20 (1.9%)  

Serbia  4  2 (0.2%)  

Singapore  1  4 (0.4%)  

South Africa  5  3 (0.3%)  
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Spain  71  93 (8.9%)  

Sweden  7  17 (1.6%)  

Switzerland  8  7 (0.7%)  

Turkey  20  91 (8.7%)  

United Arab Emirates  4  15 (1.4%)  

United Kingdom  169  88 (8.4%)  

United States  70  125 (12%)  

Yemen  2  1 (0.1%)  
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Table S3. Non-pulmonary complications, by surgical procedure. 

Outcome  Appendectomy 

n=461 

Cholecystectomy 

n=145 

Laparotomy 

n=439 

DVT  3 (0.7%) 3 (2.1%) 20 (4.6%) 

PE  2 (0.4%) 0 (0.0%) 17 (3.9%) 

AKI  5 (1.1%) 10 (6.9%) 105 (24.0%) 

Bleeding  1 (0.2%) 5 (3.5%) 62 (14.2%) 

Cardiac Arrest  2 (0.4%) 4 (2.8%) 34 (7.8%) 

Come  0 (0.0%) 0 (0.0%) 24 (5.5%) 

Ileus  11 (2.4%) 4 (2.8%) 43 (9.8%) 

MI  1 (0.2%) 1 (0.7%) 12 (2.7%) 

Sepsis  4 (0.9%) 8 (5.6%) 94 (21.5%) 

Septic Shock  3 (0.7%) 9 (6.3%) 106 (24.2%) 

Stroke  0 (0.0%) 1 (0.7%) 5 (1.1%) 

Superficial/Deep SSI  45 (9.8%) 3 (2.1%) 67 (15.3%) 

Organ Space SSI  9 (2.0%) 1 (0.7%) 22 (5.0%) 

UTI  3 (0.7%) 2 (1.4%) 20 (4.6%) 

Wound Dehiscence  2 (0.4%) 0 (0.0%) 38 (8.7%) 

Reoperation  15 (3.3%) 9 (6.2%) 87 (20.0%) 

ICU admission  37 (8.1%) 37 (25.5%) 284 (65.0%) 
Abbreviation: DVT, Deep Vein Thrombosis; PE, Pulmonary Embolism; AKI, Acute Kidney Injury; 

MI, Myocardial Infarction; SSI, Surgical Site Infection; UTI, Urinary Tract Infection; ICU, Intensive 

Care Unit.  
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