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Early outcomes and complications following cardiac
surgery in patients testing positive for coronavirus disease
2019: An international cohort study

The Cardiothoracic Interdisciplinary Research Network and COVIDSurg Collaborative

The outbreak of severe acute respiratory syndrome-
coronavirus-2, the cause of coronavirus disease 2019
(COVID-19) in December 2019 represented a global
emergency accounting for more than 2.5 million deaths
worldwide.1 It has had an unprecedented influence on
cardiac surgery internationally, resulting in cautious
delivery of surgery and restructuring of services.2

Understanding the influence of COVID-19 on patients after
cardiac surgery is based on assumptions from other surgical
specialties and single-center studies.

The COVIDSurg Collaborative conducted a multicenter
cohort study, including 1128 patients, across 235 hospitals,
from 24 countries demonstrating perioperative COVID-19
infection was associated with an overall mortality of 24%
and postoperative pulmonary complications in half of all
patients.3 Cardiac surgery arguably represents a higher
risk population than general or orthopedic surgery due to
the high American Society of Anesthesiologists grades
and multiple comorbidities usually seen. We present a
subgroup analysis of COVIDSurg data, including patients
who underwent cardiac surgery between March 1, 2020,
and July 31, 2020, across 13 countries, with a confirmed
perioperative (7 days preoperative up to 30 days
postoperative) diagnosis of COVID-19 infection. This is
presented in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology
statement for cohort studies.4 Categorical variables were
expressed as frequency and percentages and c2 or Fisher

exact test was used to compare categorical variables. Only
anonymized data were collected. Patient consent was
obtained unless it was waived by local research committees.
In the United Kingdom, the study was registered at each site
as either a clinical audit or service evaluation and consent
was waived. In other countries, local investigators were
responsible for contacting research ethics committees to
obtain local or national approvals in line with applicable
regulations.

RESULTS
Demographic data for 207 patients are shown in Ta-

ble 1. COVID-19 was diagnosed in 155 (75%)
patients preoperatively and 52 (25%) postoperatively.
Elective procedures accounted for 35.3% (n ¼ 73) of
cases, with 6 cases (2.9%) performed for malignancy
or trauma. Isolated coronary artery bypass grafting was
the most commonly performed procedure (44.4%;
n ¼ 91). Seventy patients (33.8%) had perioperative
computed tomography imaging, with consolidation,
pulmonary infiltrates, and ground glass opacification in
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Outcomes following cardiac surgery in patients
with perioperative COVID-19 infection.

CENTRAL MESSAGE

Postoperative COVID-19 infec-
tion is associated with increased
mortality and respiratory com-
plications highlighting the
importance of shielding of pa-
tients, caregivers, and relatives.

See Commentary on page XXX.
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5.3% (n ¼ 11), 2.9% (n ¼ 6), and 11.6% (n ¼ 24) of
cases, respectively.

Postoperative respiratory failure occurred in 56.0%
(n ¼ 116) of patients, 111 (53.6%) of whom required
invasive ventilation and 24 (11.6%) developed acute res-
piratory distress syndrome. Postoperative bleeding
(9.7%; n ¼ 20), stroke (2.9%; n ¼ 6), myocardial infarc-
tion (0.5%; n ¼ 1), surgical site (8.2%; n ¼ 17) or organ
space infection were similar to those expected in a non-
COVID-19 population. The rate of pulmonary embolism
(3.4%; n ¼ 7) was higher than would usually be ex-
pected; a previous meta-analysis reported a median inci-
dence of 0.6% (interquartile range, 0.3%-2.9%)5

although the increased rate maybe due to ascertainment

bias because computed tomography scans are not routine
in a non-COVID-19 era.

Survivors Versus Nonsurvivors
Overall mortality was 20.8% (n ¼ 43). Subanalysis

demonstrated the already widely accepted unadjusted
preoperative risk factors of age >60 years (odds ratio,
3.26; 95% confidence interval, 1.42-7.46; P ¼ .01), male
sex (odds ratio, 4.05; 95% confidence interval, 1.5-10.9;
P ¼ .01), and procedural urgency (odds ratio, 3.5; 95%
confidence interval, 1.45-8.25; P ¼ .01). A summary of
characteristics between survivors and nonsurvivors is
presented in Table 1. There were more patients with a Car-
diac Risk Index � 3 in the nonsurvivor’s group (26.8% vs

TABLE 1. Demographic data of coronavirus disease 2019 (COVID-19)-positive patients undergoing cardiac surgery

Variable Survivors (30-d) Nonsurvivors (30-d) P value

Total 164 (79.2) 43 (20.8)

Age group (y)

>60 94 (57.31) 35 (81.40) .004

Body mass index*

� 24.9 42 (28.38) 11 (34.38) .768

25.0-29.9 52 (35.14) 11 (34.38)

� 30.0 54 (36.49) 10 (31.25)

Demographic characteristic

Male gender 107 (65.24) 38 (88.37) .003

Current smoker 21 (12.80) 3 (6.98) .423

Comorbidities

Asthma 15 (9.15) 1 (2.33) .136

COPD 17 (10.37) 1 (2.33) .096

Malignancy 11 (6.71) 2 (4.65) .621

CKD 24 (14.63) 9 (20.93) .174

CCF 14 (8.54) 7 (16.28) .146

Diabetes 53 (32.32) 21 (48.84) .044

PVD 11 (6.71) 4 (9.30) .559

Hypertension 110 (67.07) 22 (52.16) .053

Previous CVE 11 (6.71) 8 (18.60) .016

IHD 73 (44.51) 20 (46.51) .612

ASA gradey
1-2 16 (9.88) 2 (4.65) .240

3-5 146 (90.12) 41 (95.35)

Emergency procedure 98 (59.76) 36 (83.72) .004

Procedure type .519

Isolated CABG 76 (46.34) 15 (34.88)

Valve procedures: Open 26 (15.85) 7 (16.28)

CABG þ valve 14 (8.54) 5 (11.63)

Aortic surgery 13 (7.93) 2 (4.65)

Other major cardiacz 8 (4.88) 3 (6.98)

Transcatheter valve procedures

Trauma 6 (3.66) 1 (2.33)

Minor proceduresx 19 (11.59) 10 (23.26)

Values are presented as n (%). Statistically significant P values (<.05) are in bold.COPD, Chronic obstructive pulmonary disease; CKD, chronic kidney disease; CCF, congestive

cardiac failure; PVD, peripheral vascular disease; CVE, cerebrovascular event; IHD, ischemic heart disease; ASA, American Society of Anesthesiologists; CABG, coronary artery

bypass graft. *Body mass index data were available only for 180 patients (86.9%). yASA data were available for 205 patients (99%). zOther major cardiac procedures include

transplant, congenital, and myxoma. xMinor procedures include permanent pacemaker.
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44.2%; P ¼ .04). There was a high mortality rate (35%) in
those who had a minor procedure.

Preoperative COVID-19 Diagnosis Versus
Postoperative Diagnosis

The only observable difference noted between those pa-
tients diagnosed with COVID-19 infection within 7 days
of surgery or those diagnosed up to 30 days after surgery
was the incidence of pneumonia 15 (28.8%) versus 72
(46.4%) (P ¼ .034). No difference in mortality 15.4%
versus 21.9% (P ¼ .43) or other complications was illus-
trated (Figure 1). The timing of diagnosis did not influence
mortality or the incidence of major complications. This
highlights the importance of ensuring, wherever possible,
that patients requiring cardiac surgery are managed postop-
eratively on so-called COVID clean pathways and wards. In
addition, discharge advice to patients should extend to
ensure patients and their caregivers/relatives continue to
shield for at least a 30-day period alongside the 2-week
preoperative shielding many hospitals have already
implemented. In our analysis, 83% of cases originated
from Great Britain (48%), the United States (14%), Russia
(14%), and Spain (6%). A sensitivity analysis using the
top-4 countries that contributed data demonstrated no
significant difference in preoperative characteristics or
postoperative complications. This study has several limita-
tions: as an observational study, no comparison is possible

and generally contains a higher-risk population. A
commonly used risk score was not captured and given the
relatively small sample size, the risk of selection bias cannot
be underestimated. Nevertheless, this remains the largest
report to date in this cohort of patients.

CONCLUSIONS
This study confirms increased mortality and respiratory

complications associated with perioperative COVID-19
infection highlighting the need for COVID clean pathways
and postdischarge shielding of cardiac surgery patients,
caregivers, and relatives. Further work is required to ascer-
tain the influence of delays to surgery on those still
requiring cardiac surgery.
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FIGURE 1. Perioperative complication rates in coronavirus disease (COVID) 2019-positive patients undergoing cardiac surgery. Complications have been

split between patients with pre-versus postoperative COVID diagnosis. The overall incidence is reported above each paired column. ARDS, Acute respi-

ratory distress syndrome.
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lyurt D, Avci EK, Kebapçı E, Kilinc G, Sert _I, Tuncer K, Akalin
M, Emiroglu M, Demirli Atici S,* Salimo�glu S, Kaya T,* Kirmizi
Y (University of Health Sciences Tepecik Training and Research
Hospital, Turkey); Tatar OC,* Y€uksel E, G€uler SA, YildirimA, Ut-
kan NZ, G€ozal K, K€oken H, Yabas A (Kocaeli University Teaching
Hospital, Turkey); Gonullu E, Altintoprak F, Akin E, Kamburoglu
B, Capoglu R, Kucuk F, Demir H, Cakmak G, Firat N, Celebi F,
Kocer B, Mantoglu B, Bayhan Z, Dikicier E (Sakarya University
Faculty of Medicine, Turkey); Colak E,* Kucuk GO (Samsun
Training and Research Hospital, Turkey); Karaman E,* KolusabA,
Karaaslan O (Van Yuzuncu Yil University, Medical Faculty,
Turkey); Majid I, Alshryda S* (Al Jalila Children’s Speciality
Hospital, United Arab Emirates); Abbas F,* Abbas FMA (Dubai
Hospital, United Arab Emirates); Mohammed D,* Tahlak MA*
(Latifa Women and Children Hospital, Dubai, United Arab Emir-
ates); Yammahi A, Albaroudi AA, Elyafawi B, Saber A, Khansa-
heb H, Alsaadi H,* Alzarooni N* (Rashid Hospital, United Arab
Emirates); Bekheit M,* Kamera BS, Elhusseini M, Sharma P, Ah-
meidat A, Gradinariu G, Cymes W, Hannah A, Mignot G, Shaikh
S,* Agilinko J (Aberdeen Royal Infirmary, United Kingdom); An-
gelou D, Neely D,* McCanny A, McAree B (Antrim Area Hospi-
tal, Northern Health and Social Care Trust, United Kingdom);
Baldwin AJ, West R,* Gammeri E, Catton A, Marinos Kouris S
(Stoke Mandeville, Wycombe General, United Kingdom); Pereca
J,* Singh J (University Hospital Ayr, United Kingdom); Seymour
Z,* Jones R,* Leeson S, Peevor R, Lala AK, Houlden C (Ysbyty
Gwynedd, United Kingdom); Kahiu J,* Hossain N, Hosny S (Bar-
net General Hospital, United Kingdom); Patel P,* Handa S, Kau-
shal M, Kler A, Reghuram V, Tezas S (Furness General
Hospital, United Kingdom); Fairhurst K,* Yates C, Mitchell S,
Bunni J, Richards S, George R, Lee SM, Phull J, Frost J,* Burnard
S, Crowley R, Airey A (Royal United Hospitals Bath, United
Kingdom); Bevan K,* Makin-Taylor R, Ong CS, Callan R, Bloom
O (Bedford Hospital, United Kingdom); Aljanadi F, Moawad N ,
Jones M,* Gregg A, Jeganathan R* (Royal Victoria Hospital, Bel-
fast, United Kingdom); Pachl M,* Martin B (Birmingham Chil-
dren’s Hospital, United Kingdom); Archer JE,* Odeh A,
Siddaiah N (Royal Orthopaedic Hospital, United Kingdom); Sin-
ghal R,* Naumann DN, Karandikar S,* Syed A,* Tucker ON,
Alam R, Kalkat M* (Heartlands Hospital, United Kingdom);
Mak JKC, Kulkarni R, Sharma N, Nankivell P, Tirotta F, Parente
A, Breik O, Kisiel A, Cato LD, Saeed S, Bhangu A,* Griffiths
E,* Pathanki AM, Ford S,* Desai A,* Almond M,* Kamal M
(Queen Elizabeth Hospital Birmingham, United Kingdom); Sun-
dar S,* Leung EYL,* Kaur R, Brett-Miller C, Buruiana FE (Pan-
Birmingham Gynaecological Cancer Centre, United Kingdom);
Markose G, De Gea Rico A, Taib A,* Myatt D, Sulaiman Khaled
A, Younis F* (East Lancashire Hospitals NHS Trust, United
Kingdom); Sultana A,* Taggarsi M, Vitone L,* Lambert J, Vaz
OP, Sarantitis I, Shrestha D, Timbrell S, Shugaba A (Royal

Blackburn Hospital, United Kingdom); Quddus B, Law J, Bittar
MN,* Creanga M, Elniel M, Youssef M,* Ali S, Qadri ST (Black-
pool Victoria Hospital, United Kingdom); Brixton G,Findlay L,
Klatte T Majkowska A, Manson J,* Potter R (Royal Bournemouth
Hospital, United Kingdom); Oktseloglou V,* Mosley F,* De La
Cruz Monroy MFI, Bobak P, Omar I, Ahad S, Langlands F, Brown
V, Hashem M (Bradford Royal Infirmary, United Kingdom); Ken-
nedy L,* Jaunoo S, Coomber E,Williams O (Royal Sussex County
Hospital, United Kingdom); Shalaby M,* Rhodes HL (Bristol
Royal Hospital for Children, United Kingdom);Williams A, Ridg-
way A, Pournaras D, Britton E, Lostis E, Ambler GK, Chu H, Hop-
kins J,*Manara J, ChanM, DoeM,Moon RDC, Lawday S, Jichi T,
Singleton W (Southmead Hospital, United Kingdom); Main B,
Maccabe T, Newton C,* Blencowe NS, Fudulu DP, Bhojwani D,
BaquedanoM, CaputoM,* Rapetto F, Flannery, O, Hassan A (Uni-
versity Hospitals Bristol and Weston NHS Foundation Trust,
United Kingdom); Coonar A,* Aresu G, Smith C, Gearon D, Ho-
gan J, Pradeep IS, Durio Yates H, Peryt A, Barrett-Brown ZM,
King M, Ahmadi N, Jenkins D,* Moorjani N, Taghavi F, Wells
F (Royal Papworth Hospital, United Kingdom); Hardie J, Page
S, Anazor F, King SD, Luck J, Kazzaz S* (Frimley Park, Frimley
Health NHS FT, United Kingdom); Mannion R, Stewart GD,*
Ramzi J, Mohan M, Singh AA, Ashcroft J, Baker OJ, Coughlin
P,* Davies RJ,* Durst AZED, Abood A, Habeeb A, Hudson VE,
Kolias A, Lamb B, Luke L, Mitrasinovic S, Murphy S, Ngu
AWT, O’Neill JR,*Waseem S,WongK, Georgiades F, Hutchinson
PJ,* Tan XS, Pushpa-rajah J, Colquhoun A, Masterson L, Abu-
Nayla I, Walker C, Balakrishnan A,* Rooney S, Irune E, Byrne
MHV, Durrani A (Addenbrooke’s Hospital, Cambridge University
Hospitals NHS Foundation Trust, United Kingdom); Simoes A,
Eddy B, Streeter E, Ahmed I, Yao M,* Wang W, Djouani A,
Tait-Bailey J, Thomas M, Hassan F, Kommu S (Kent and Canter-
bury Hospital, United Kingdom); Chopra S (University Hospital
Llandough, United Kingdom); Richards T,* Sethuraman Venkate-
san A, Combellack T,*Williams J, Tahhan G,MohammedM, Kor-
naszewskaM, Valtzoglou V, Deglurkar I,* RahmanM, Von Oppell
U,Mehta D, Koutentakis M, Syed Nong Chek SAH, Hill G,Morris
C,* Shinkwin M, Torkington J, Cornish J (University Hospital of
Wales, United Kingdom); Houston R, Mannan S,* Ayeni F, Tustin
H, Bordenave M, Robson A (Cumberland Infirmary, United
Kingdom); Dovell G, Preece R, Rolland P* (Cheltenham General
Hospital, United Kingdom); Miranda BH* (St Andrew’s Centre
for Plastic Surgery and Burns, Chelmsford, United Kingdom);
Sobti A, Khaleel A,* Unnithan A, Memon K, Pala Bhaskar RR,
Maqboul F, Kamel F, Al-Samaraee A, Madani R,* Kumar L, Nisar
P, Agrawal S* (Ashford and St Peter’s Hospital, United Kingdom);
Vimalachandran D,* Manu N, Eardley N, Krishnan E, Serevina
OL, Martin E, Smith C, Jones A, Roy Mahapatra S, Clifford R
(Countess of Chester Hospital, United Kingdom); Jones GP, Gard-
ner A, Tripathi SS,* Greenhalgh MS (Lancashire Teaching Hospi-
tals NHS Foundation Trust, United Kingdom); Matthews W,
Mohankumar K, Khawaja I, Palepa A, Doulias T (Colchester Uni-
versity Hospital, United Kingdom); Gill C, Dunne N, Sarma DR,
Godbole C, Carlos W, Tewari N,* Jeevan D, Naredla P, Khajuria
A, Connolly H, Robertson S, Sweeney C, Di Taranto G, Shanbhag
S, Dickson K, McEvoy K, Skillman J, Sait M, Al-omishy H, Baig
M, Heer B (University Hospitals Coventry andWarwickshire NHS
Trusts, United Kingdom); Brown A* (Darlington Memorial

e14 The Journal of Thoracic and Cardiovascular Surgery c - 2021

Brief Research Report



Hospital, United Kingdom); Ebrahim A, Alwadiya A, Goyal A,*
Phillips A, Bhalla A,* Demetriou C, Grimley E, Theophilidou E,
Ogden E,Malcolm FL, Davies-Jones G, Ng JCK,MirzaM, Hassan
M, Elmaleh N, Daliya P, Williams S, Bateman A,* Chia Z (Royal
Derby Hospital, United Kingdom); Premakumar Y, Jauhari Y,
Koshnow Z, Bowen D, Uberai A, Hirri F, Stubbs BM* (Dorset
County Hospital, United Kingdom); Crichton R,* Sonksen J, Al-
dridge K (Russell’s Hall Hospital, Dudley, United Kingdom);
McDonald C,* Manickavasagam J,* Ragupathy K,* Davison S,
Dalgleish S,*McGrath N, Kanitkar R, Payne CJ, Ramsay L (Nine-
wells Hospital, United Kingdom); Ng CE,* Collier T, Khan K,*
Evans R (University Hospital North Durham, United Kingdom);
Brennan C, Henshall DE, Drake T,* Harrison EM,* Zamvar V,
Tambyraja A, Skipworth RJE,* Linder G, McGregor R, Brennan
P, Mayes J, Ross L, Smith S, White T, Jamjoom AAB, Pasricha
R (Royal Infirmary of Edinburgh, United Kingdom); Gallagher
K, Swan R, Paterson H,* Maeda Y, Kwok AMF, Tsiaousidou A,
Vaughan-Shaw PG, Boyle C, Fernando D, ThamD, Leung S, Laird
A* (Western General Hospital, United Kingdom); Holme T, Ab-
bott S, Razik A, Thrumurthy S, Steinke J, Baker M,* Howden
D, Baxter Z, Osagie L, Bence M (Epsom & St Helier University
Hospitals NHS Trust, United Kingdom); Fowler GE, Massey L,
Rajaretnam N, Evans J, John J, Goubran A, Campain N, McDer-
mott FD,* McGrath JS,* Ng M, Pascoe J, Phillips JRA, Daniels
IR (Royal Devon and Exeter Hospital, United Kingdom); A’Court
J, Konarski A, Faulkner G* (Royal Bolton Hospital, United
Kingdom); Emerson H, Vejsbjerg K, Pearce L, McCormick W,
Fisher A,* Singisetti K, Aawsaj Y, Barry C (Gateshead Health
NHS Foundation Trust, United Kingdom); Bajomo O, Rizvi S,
Grimes C,* Dusu K, Tint PY (Medway Hospital, United
Kingdom); Kirk A,* Irvine V (Golden Jubilee National Hospital,
United Kingdom); Lammy S,* O’Kane R (Royal Hospital for
Sick Children, United Kingdom); Elliott L, Mccabe G, Holroyd
D,* Jamieson NB (Glasgow Royal Infirmary, United Kingdom);
Geddes A, McMahon J, McCaul J,* Al-Azzawi M, Aitken E,*
Glen P,* Sinan LOH, Lammy S,* Grivas A, Tilling EJ (Queen
Elizabeth University Hospital, United Kingdom); Brown O, Boal
M, Dean H, Higgs S,* Stanger S, Abdalaziz H, Constable J, Ishii
H, Preece R, Dovell G, Gopi reddy R (Gloucestershire Royal Hos-
pital, United Kingdom);Madhuri TK,* Tailor A, FlavinM,Walker
D,* Humphries S, Assalaarachchi H (Royal Surrey NHS Founda-
tion Trust, United Kingdom); Curl-Roper T, Westwood E, Delim-
palta C, Liao CCL, Velchuru V* (James Paget University NHS
Foundation Trust Hospital, United Kingdom); Raptis DA, Pollok
JM,* Machairas N, Davidson B, Fusai G, Soggiu F, Xyda S, Hi-
dalgo Salinas C, Tzerbinis H, Pissanou T, Gilliland J, Chowdhury
S, Varcada M,* Hart C, Mirnezami R, Knowles J, Angamuthu N
(Royal Free Hospital, United Kingdom); Vijay V,* Shakir T, Hasan
R, Tansey R (Princess Alexandra Hospital, Harlow, United
Kingdom); Hardie C, Powell-Smith E* (Harrogate District Hospi-
tal, United Kingdom); Kashora F,* Siddique MH, Singh A, Barm-
pagianni C, Basgaran A, Basha A, Okechukwu V, Bartsch A,
Gallagher P, Maqsood A, Sahnan K, Leo CA, Lewis SE, Ubhi
HK, Exley R, Khan U, Shah P, Saxena S, Zafar N, Abdul-Jabar
H (Northwick Park Hospital, United Kingdom); Patel M, Shabana
A, Alanbuki A,* Usman O (Brighton and Sussex NHS Trust, Prin-
cess Royal Hospital, United Kingdom); Ong CT, Butterworth W,*
Budha Magar O, El Hadi M, Abas S, Annett J (Hereford County

Hospital, United Kingdom); Ross E, Loubani M,* Wilkins A,
Cao H, Capitelli-McMahon H, Hitchman L, Ikram H, Andronic
A, Aboelkassem Ibrahim A, Totty J (Hull University Teaching
Hospitals NHS Trust, United Kingdom); Blanco J,* Vanker R,
Ghobrial M, Jones G, Kanthasamy S, Fawi H, Awadallah M,
Chen F, Cheung J* (Hinchingbrooke Hospital, United Kingdom);
Moscalu A,* Bhuvanakrishna T, Bibby L, Sinclair M (Ipswich
Hospital, United Kingdom); Nahid MAK,* Williams L, Basnyat
PS, Shrestha AK* (William Harvey Hospital, United Kingdom);
Kumaran NK, Sambhwani S, Sheikh NA, Taylor OM* (Kettering
General Hospital, United Kingdom); Liew I,* Al-Sukaini A, Med-
iratta S, Saxena D (Queen Elizabeth Hospital King’s Lynn, United
Kingdom); Sgr�o A, Rashid MM, Milne K, McIntyre J, Akhtar
MA,* Turnbull A, Brunt A, Stewart KE (Victoria Hospital Kirk-
caldy, United Kingdom); Wilson MSJ,* Rutherford D, McGivern
K, Massie E (Forth Valley Royal Hospital, United Kingdom);
Ho M,* Wade RG,* Johnstone J, Bourke G, Brunelli A, Elkadi
H, Otify M,* Pompili C, Burke JR, Bagouri E, Chowdhury M, Ab-
ual-Rub Z, Kaufmann A, Munot S, Lo T,* Young A, Kowal M,
Wall J, Peckham-Cooper A (The Leeds Teaching Hospitals NHS
Trust , United Kingdom); Layton GR,* Karki B, Jeong H, Pankha-
nia S, Asher S, Folorunso A, Mistry S, Singh B, Winyard J, Man-
gwani J (Leicester General Hospital, United Kingdom); Caruana
EJ,* Mohammad A, Acharya M, Chandarana K, Ang K,
Chowdhry MF, Rathinam S, Nakas A (Glenfield Hospital, United
Kingdom); Boddy A,* Hossain T, Ashmore C, Annamalai S, Kour-
douli A, Irvine E, Al-Harbawi A, Kassam K,* Al-Harbawee A,
Miller A,Mair M (Leicester Royal Infirmary, United Kingdom);
Lunevicius R,* Sheel ARG, Sundhu M, Santini AJA, Fathelbab
MSAT, Hussein KMA, Nunes QM, Jones RP, Shahzad K, Haq I,
Baig MMAS, Hughes JL, Kattakayam A, Rajput K, Misra N,
Shah SB, Clynch AL, Georgopoulou N, Sharples HM, Apampa
AA, Nzenwa IC, Sud A (Aintree Hospital, Liverpool University
Hospitals NHS Foundation Trust, United Kingdom); Harky A, Kir-
mani BH,* Shackcloth M (Liverpool Heart and Chest Hospital,
United Kingdom); Jenkinson MD,* Zakaria R, Elmoslemany T,
Millward CP (The Walton Centre NHS Foundation Trust, United
Kingdom); Baron R,* Dunne D, Szatmary P, Thomas A, McNicol
F, Gahunia S, Sochorova D, Nita GE, McKinney R, Russ J, Tan JR
(Royal Liverpool University Hospital, United Kingdom); Har-
wood R, Corbett H J (Alder Hey In The Park, United Kingdom);
Rossborough C, Skelly BL (Altnagelvin Area Hospital, United
Kingdom); Che Bakri NA, Nazarian S, Vashisht R,* Jiao L, Jawad
Z (BUPACromwell Hospital, United Kingdom); Allan AY, Konto-
vounisios C, Grove T, Warren O,* Fadel MG (Chelsea and West-
minster Hospital, United Kingdom); Chatzikonstantinou M,
Sorelli P,* Rahman S, Hadjipavlou M (Queen Elizabeth Hospital,
Woolwich, United Kingdom); Holbrook C, Chong C, Kufeji D
(Evelina London Children’s Hospital, London, United Kingdom);
Rufai SR, Lloyd IC, James G,* Chari A, Silva AHD (Great Or-
mond Street Hospital for Children, United Kingdom); Stroman
L, Challacombe B,*Sayasneh A,* Najdy M, Bill�e A, Fraser S,
Agoston P, Rizzo V, King J, Nath R, McCrindle Sarah, Mehra G,
Harrison-Phipps K, Pilling J, Okiror L, Routledge T, Mills L,
Wali A, El-Boghdadly K* (Guy’s Hospital, United Kingdom); Fo-
topoulou C,* Saso S, Fehervari M,* Ploski J, Ghaem-Maghami S,
Spalding D, Rajagopal P, PaiM, Habib N, Jawad Z, Hamrang-You-
sefi S, Jiao L (Hammersmith Hospital, United Kingdom); Tayeh

The Journal of Thoracic and Cardiovascular Surgery c Volume -, Number - e15

Brief Research Report



S,* Chase T, Humphreys L, Ayorinde J, Ghanbari A, Cuming T
(Homerton University Hospital, United Kingdom); Anscomb
N,* Baldwin-Smith R, Rizk M, Grainger C, Davies M, A Sure-
ndran, Nunoo-Mensah JW (King’s College Hospital, United
Kingdom); Dunstan M,* Beak P, Gerogiannis I* (Kingston ospital
NHS Foundation Trust, United Kingdom); Jain A, Menon A, Pra-
modana B, Choi D,* Marcus HJ, Webber L, May R, Hutchison R,
LuomaV (The National Hospital for Neurology andNeurosurgery,
United Kingdom); Ranjit S, Parakh J, Sarodaya V, Daadipour A,
Khalifa M (Newham University Hospital, United Kingdom);
Bosch KD,* Bashkirova V, Dvorkin LS, Kalidindi VK (NorthMid-
dlesex University Hospital, London, United Kingdom); Dudek J,
Singhal T,* El-Hasani S (Princess Royal University Hospital,
United Kingdom); De Souza A, Cannoletta M, Rochon M, Bhudia
S (Royal Bromtpon Hospital, London, United Kingdom); Bennett
S, Navaratne L, Venn M, Yip V,* Kayani B, Sohrabi C, Kocher
HM, Minicozzi A, Banerjee A, Sullivan T, Sivaprakasam R,* An-
zak A, Ghufoor K,* Thaha MA,* Knowles C, Ledesma FS, Patki
P,* Popova D, Sadigh P,* Ramamoorthy R, Uff C,* Attwell L, Ta-
nabalan C, Goh MA, Jayasinghe JD, Leal Silva I, Thakur B, Lebe
M, Thet MS, Hughes F,* Rahman R, Fuwa O (Royal London Hos-
pital, United Kingdom); Sanders J,* Oo A, Bueser T, Curtis M,
Stamenkovic SA (Cardiac Unit, St Bartholomew’s Hospital,
United Kingdom); Abbott T,* Anwar S, Sohrabi C (St Bartholo-
mew’s Hospital, United Kingdom); Williams K,* Chung E, Hag-
ger R, Karim A, Hainsworth A, Flatman M, Trompeter A, Hing
C, Brown O, Tsinaslanidis P, Benjamin MW, Leyte A, Tan C,
Smelt J, Vaughan P, Santhirakumaran G, Hunt I, Raza M, A Labib
(St George’s Hospital, United Kingdom); Luo X, Sudarsanam A,
Rolls A, Lyons O, Onida S, Shalhoub J, Sugand K, Park C, Sarraf
KM,* Erridge S, Kinross J,* DenningM, Yalamanchili S, Abuown
A, Ibrahim M, Martin G (St Mary’s Hospital, United Kingdom);
Davenport D, Wheatstone S* (St Thomas’ Hospital, United
Kingdom); Kasivisvanathan V,* Kapriniotis K, Elhamshary A,
Imam SMB (University College London Hospital At Westmore-
land Street, United Kingdom); Kalavrezos N,* Sinha D, Chand
M Green L, Beech N, McEwen R, Kiconco H (University College
London Hospital, United Kingdom); Andreani SM,* Bath MF,
Sahni A, Judkins N, Rigueros Springford L, Sohrabi C, Bacar-
ese-Hamilton J, Taylor FG, Patki P,* Tanabalan C (Whipps Cross
University Hospital, United Kingdom); Parmar C,* Mccluney S,
Shah S (The Whittington Hospital, United Kingdom); Talwar
R,* Patel K, Askari A, Jambulingam P S, Shaw S, Maity A,
Hatzantonis C, Sagar J, Kudchadkar S, Cirocchi N, Chan CH (Lu-
ton and Dunstable University Hospital, United Kingdom); Rey-
nolds J, Alexander ME, Smart CJ* (Macclesfield District
General Hospital, United Kingdom); Jayasankar B, Balasubrama-
niam D,* Abdelsaid K, Mundkur N, Gallagher B* (Tunbridge
Wells Hospital, United Kingdom); Shah J,* Anthoney J, Emmer-
son O (North Manchester General Hospital, United Kingdom);
Stylianides N,* Abdalla M, Newton K, Bhatia K,* Edmondson
R, Abdeh L, Jones D, Zeiton M, Ismail O, Naseem H, Advani R
(Manchester Royal Infirmary, United Kingdom); Duff S,* Moura
F, Brown BC, Khan A, Asaad P, Wadham B, Aneke IA, Collis J,
Warburton H (Wythenshawe Hospital, Manchester University
NHS Foundation Trust, United Kingdom); Fell A,* Smith A, Hal-
kias C, Evans J, Nikolaou S, English C,* Kristinsson S, Oni T, Ilahi
N, Ballantyne K, Woodward Z, Merh R (Queen Elizabeth The

Queen Mother Hospital Margate, United Kingdom); Dunning J,
Viswanath Y, Freystaetter K, Dixon J,* Hadfield JN, Hilley A, Eg-
glestone A, Smith B (James Cook University Hospital, United
Kingdom); Hine T, Keeler B,* Soulsby RE, Taylor A* (Milton
Keynes University Hospital, United Kingdom); Davies E,* Ryska
O, Raymond T, Rogers S,* Tong A, Hawkin P (Royal Lancaster
Infirmary, United Kingdom); Tingle S, Abbadessa F, Sachdeva
A, Rai B,* Chan CD,McPherson I, Booth K,Mahmoud Ali F, Pan-
danaboyana S, Grainger T, Nandhra S, Patience A, Rogers A,* Roy
C, Williams T, Dawe N, McCaffer C, Riches J, Bhattacharya S,
Moir J, Kalson NS, Elamin Ahmed H, Mellor C, Saleh C, Koshy
RM, Hammond J,* Sanderson L, Wahed S, Phillips AW, Ghosh
K* (Newcastle Upon Tyne Hospitals NHS Foundation Trust,
United Kingdom); Tang A, Beamish AJ, Price C, Bosanquet D,*
Magowan D, Solari F, Williams G, Nassa H, Smith L (Royal
Gwent Hospital, United Kingdom); Robertson-Smith B, Mah-
moud A, Ameerally P, Finch JG,* Gnanachandran C, Pop I, Rogers
M, Yousef Y, Mohamed I, Woods R, Zahid H, Mundy G* (North-
ampton General Hospital, United Kingdom); Youssef M,* Sreed-
haran L, Baskaran D, Shaikh I, Seebah K, Reid J, Watts D,
Kouritas V, Chrastek D, Maryan G, Gill DF, Khatun F (Norfolk
and Norwich University Hospital, United Kingdom); Gajjar K,
Williamson K, Bratt D, Konstantinidi K, Walton T,* Burnside
N,* Weaver H, Hawari M, Addae-Boateng E, Rollett RA,* Collins
ML, TamimyMS, Riyat H,Wen J, Neil-Dwyer J (Nottingham City
Hospital, United Kingdom); Brewer H, Humes D,* Worku D,
Chowdhury A,* Oyende O, Lewis-Lloyd C, Adiamah A, Koh A,
Jackman J, Vohra R,* Navarro A,* Reilly J (Queens Medical
Centre, United Kingdom); Aujayeb A, Townshend D,* McLarty
N, Shenfine A, Jackson K, Johnson C (Northumbria NHS Hospital
Trust, United Kingdom); Dass D, Ford D (Robert Jones and Agnes
Hunt Orthopaedic Hospital, United Kingdom); Winter SC,*
Belcher E,* Stavroulias D, Di Chiara F, Wallwork K, Qureishi
A, Lami M, Sravanam S, Mastoridis S, Shah K, Chidambaram
S, Smillie R, Shaw AV, Bandyopadhyay S, Cernei C, Bretherton
C, Jeyaretna D,* Ganau M,* Piper RJ,* Duck E, Brown S, Jelley
C, Tucker SC,* Bond-Smith G,* Griffin XL,* Tebala GD, Neal
N,* Vatish M,* Noton TM, Ghattaura H, Maher M, Fu H, Risk
OBF, Soleymani majd H, Sinha S,* Shankar S, Aggarwal A, Khar-
kar H, Lakhoo K,* Verberne C, Mastoridis S (Oxford University
NHS Foundation Trust, United Kingdom); Dean B,* Luney C,
Myatt R, Williams MA, McVeigh J (Nuffield Orthopaedic Centre,
United Kingdom); Rogers LJ,* Labib PL,Miller D,Minto G, Hope
N, Marchbank A, Emslie K, Panahi P, Ho B, Perkins C, Clough E,
Roy H, Enemosah I, Campbell R, Natale J, Gohil K, Rela M, Raza
N, (Derriford Hospital, United Kingdom); Biliatis I* (Poole Hos-
pital, United Kingdom); Khan J,* Thiruchandran G, Toh SKC,*
Ahmad Y,* Allana A, Bellis C, Babawale O, Phan YC, Lokman
U, Ismail M, Koc T, Witek A, Duggleby L, Shamoon S, Stefan
S, Clancy H (Queen Alexandra Hospital, United Kingdom);
Chadha R,*Middleton SB,Wilmott K, Hayden C, Mclaren C, Sut-
ton J, Whyte A (Royal Berkshire Hospital, United Kingdom); Bel-
gaumkar A,* Day A, Gilbert C, Oyewole B, Narayan P, Dent H,
Sandhya A, De Silva T, Waheed S (Surrey and Sussex Healthcare
NHS Trust, United Kingdom); Day A, Kapoor K, Belgaumkar
AP,* Narayan P, Fahim M, (East Surrey Hospital, United
Kingdom); Gala T, Mithany R, Morgan R,* Abdelkarim M, Ibra-
him S,MawA,* Asqalan A, SundaramVenkatesan G (Glan Clwyd

e16 The Journal of Thoracic and Cardiovascular Surgery c - 2021

Brief Research Report



Hospital, United Kingdom); Singh S, Mukherjee S,* Ferguson D,
Smith C, Mansuri A, Thakrar A, Wickramarachchi L, Cuthbert R,
Sivayoganathan S, Chui K, Karam E, Dott C, Shankar S (Queen’s
Hospital Romford, United Kingdom); Madhvani K, Hampton M,
Hormis AP* (Rotherham District General Hospital, United
Kingdom); Thomas M, Pearce L,* Fountain DM, Laurente R, Si-
gamoney KV, Dasa M, George K,* Naqui Z,* GalhoumM, Lipede
C, Gabr A, Radhakrishnan A, Hasan MT, Kalenderov R, Pathma-
naban O, Colombo F, Chelva R (Salford Royal NHS Foundation
Trust, United Kingdom); Branagan G,* Longstaff L, Ding D,
Barlow C, Foster J (Salisbury NHS Foundation Trust, United
Kingdom); Edwards J,* Ward A, Tadross D, Majkowski L, Blun-
dell C, Forlani S, Nair R, Guha S, Brown SR, Steele C, Kelty CJ,*
Newman T, Lee M, Chetty G,* Lye G, Balasubramanian SP, Sure-
shkumar Shah N, Sherif M, Al-mukhtar A, Whitehall E, Giblin A,
Wells F, Sharkey A, Adamec A,Madan S (Sheffield Teaching Hos-
pital NHS Foundation Trust, United Kingdom); Narice B, Sterren-
burg M, Thompson A, Varley I, Stavrakas M, Rominiyi O, Ray J,
Adamec A, CrankM, Bacon A, Al-Tamimi Y, Catto J, Saad S, Abd
Kahar NN, Sinha S (Royal Hallamshire Hospital, United
Kingdom); Sou A, Simpson D, Hamilton E,* Blair J (Shrewsbury
and Telford Hospitals, United Kingdom); Jallad S, Lord J, Ander-
son C, El Kafsi J,* Logishetty K,* Saadya A, Midha R, Ip M, Sub-
biah Ponniah H, Stockdale T, Bacarese-Hamilton T, Foster L,
James A, Anjarwalla N, Marujo Henriques D, Hettige R, Baban
C, Tenovici A, Salerno G (Wexham Park, Frimley Health NHS
FT, United Kingdom); Singh R,* Lane J, Colvin HV, Badran A,*
Cadersa A, Williams S, Cumpstey A, Hamady Z, Aftab R, Wens-
ley F, Byrne J, Morrison-Jones V, Sekhon GK, Shields H, Shakoor
Z, Yener A, Talbot T, Khan A, Alzetani A,* Cresner R (Southamp-
ton General Hospital, United Kingdom); Babu BHB,* Liyanage
ASD, Newman S, Blake I, Weerasinghe C (Southport and Formby
District General Hospital, United Kingdom); Baumber R, Parry J*
(Royal National Orthopaedic Hospital, United Kingdom); Mena-
kaya C,* Webb JI, Antar M, Modi N, Sofat R, Noel J, Nunn R,
Adegbola S, Eriberto F, Sharma V, Tanna R, Lodhia S (East and
North Hertfordshire NHS Trust, Lister Hospital, United
Kingdom); Johnson D,* Hughes I, Hall J, Rooney J, Chatterji S,
Zhang Y, Owen R, Rudic M, Hunt J (Stepping Hill Hospital,
United Kingdom); Zakai D, Thomas M,* Aladeojebi A, Ali M,
Gaunt A,* Barmayehvar B, Kitchen M, GowdaM,Mansour F, Jar-
vis M, Halliday E, Lefroy R, Nanjaiah P, Ali S, KitchenM* (Royal
Stoke University Hospital, United Kingdom); Lin DJ, Rajgor AD,
Scurrah RJ, Kang C, Watson LJ, Harris G, Royle T,* Cunningham
Y, James G, Steel B, Luk ACO (Sunderland Royal Hospital,
United Kingdom); Boulton AJ, Khan T, Bakolas G, Ahmed I*
(Good Hope Hospital, United Kingdom); Herrod P, Gemmill E,*
Boyd-Carson H, Jibreel M, Lenzi E, Saafan T, Sapre D (King’s
Mill Hospital, United Kingdom); Li Z,* Parkins K, Spencer N,
Harries R, Egan RJ, Motter D, Jenvey C, Mahoney R, Fine N,
Minto T, Henry A (Morriston Hospital Swansea, United
Kingdom); Hollyman M,* Grieco C, Gemmell C (Musgrove
Park Hospital, United Kingdom); Whitmore H, Babar MS, Good-
rum S, Scott R, Collard B, Lau K, Thomas E, Patel A, Allison J,
Bowen J (Torbay and South Devon NHS Trust, United Kingdom);
Dias A, Mahendran B, Gopalswamy S* (Royal Cornwall Hospital,
Truro, United Kingdom); Patil S, Scott L, Sarveswaran J,* Michel
M, Ravindran S (Pinderfields Hospital, United Kingdom); Subba

K, Abou-Foul AK, Khalefa M, Hossain F,* Moores T, Pickering
L (Walsall Manor Hospital NHS Trust, United Kingdom); Stables
G,* Doorgakant A,* Thiruvasagam VG, Carter J, Reid S, Mo-
hammed R, Marlow W (Warrington & Halton Teaching Hospitals
NHS Trust, United Kingdom); Ferguson H,* Wilkin R, Konstanti-
nou C, Yershov D, Vatish J, Denning A (South Warwickshire NHS
Foundation Trust, United Kingdom); Shah HB, Cross GWV,
Seyed-Safi P,* Smart YW, Kuc A, Al-Yaseen M (Watford General
Hospital, United Kingdom); Olivier J,* Hanna M, Eskander P,
Duncan R, Halaseh S (Weston General Hospital, United
Kingdom); Das R* (Hampshire Hospitals NHS Trust, United
Kingdom); Wynn Jones H, Divecha H,* Whelton C, Board T
(Wrightington, Wigan & Leigh NHS Foundation Trust, United
Kingdom); Powell S,* Magee C,* Agarwal K,* Mangos E, Nam-
birajan T (Wirral University Teaching Hospital, United Kingdom);
Vidya R,* Chauhan G, Kaur J, Burahee A, Bleibleh S, Pigadas N,*
Snee D, Bhasin S,* Crichton A, Habeebullah A, Bodla AS, Yassin
N,* Mondragon M, Dewan V (Royal Wolverhampton NHS Trust,
United Kingdom); Flindall I, Mahendran V, Hanson A (Worcester-
shire Royal Hospital, United Kingdom); Jenner E, Richards
J,Thomas-Fernandez K, Wall R (Worcestershire Acute Hospitals
NHS Trust, United Kingdom); Alqallaf A, Ben-Sassi A,* Mo-
hamed I, Mellor K, Joshi P, Joshi Y (Wrexham Maelor Hospital,
United Kingdom); Young R,* Miu V, Sheridan K, MacDonald L,
Green S, Onos L (York Teaching Hospitals NHS Trust, United
Kingdom); Wong JJ, Napolitano L,* Hemmila M (Michigan Med-
icine, United States); Amin D,* Abramowicz S, Roser SM (Emory
University, United States); Olson KA, Riley C, Heron C, Cardenas
T,* Leede E, Thornhill M, Haynes AB,* McElhinney K, Roward
S, Trust MD,* Hill CE, Teixeira PG* (Dell Seton Medical Center
at the University of Texas at Austin, United States); Etchill E, Ste-
vens K,* Ladd MR, Long C, Rose J, Kent A, Yesantharao P, Ver-
voort D, Jenny H, Gabre-Kidan A, Margalit A, Tsai L, Malapati H,
Yesantharao L (Johns Hopkins Hospital, United States); Abdou H,
Diaz J,* Richmond M, Clark J, O’Meara L, Hanna N (University
of Maryland Medical Center, United States); Ying Y,* Fleming J,
Ovaitt A, Gigliotti J, Fuson A (University of Alabama Birming-
ham, United States); Cooper Z,* Salim A,* Hirji SA, Brown A,
Chung C, Hansen L, Okafor BU, Roxo V, Raut CP, Jolissaint JS,
Mahvi DA (Brigham and Women’s Hospital, United States); Kaa-
farani H,* Breen K, Bankhead-Kendall B, Alser O, Mashbari H,
Velmahos G, Maurer LR, El Moheb M, Gaitanidis A, Naar L,
Christensen MA, Kapoen C, Langeveld K, El Hechi M, Mokhtari
A (Massachusetts General Hospital, United States); Haqqani MH,
Drake FT* (Boston Medical Center, United States); Goldenberg-
Sandau A,* Galbreath B (Cooper University Hospital, United
States); Reinke C,* Ross S, Thompson K, Manning D, Perkins,
R (AtriumHealth Carolinas Medical Center, United States); Eriks-
son E,* Evans H (Medical University of South Carolina, United
States); Masrur M, Giulianotti P, Benedetti E (University of Illi-
nois at Chicago, Chicago, IL, United States); Chang G,* Ourieff
J, Dehart D (Mount Sinai Hospital, United States); Dorafshar A,
Price T, Bhama AR, Torquati A,* Cherullo E, Kennedy R, Myers
J (Rush University Medical Centre, United States); Rubin K*
(University Hospitals of Cleveland, United States); Ban VS,*
Aoun SG, Batjer HH, Caruso J (University of Texas Southwestern,
United States); Carmichael H, Velopulos CG,* Wright FL, Urban
S, McIntyre Jr RC, Schroeppel TJ,* Hennessy EA, Dunn J,* Zier L

The Journal of Thoracic and Cardiovascular Surgery c Volume -, Number - e17

Brief Research Report



(University of Colorado Hospital/Memorial Hospital/Medical
Center of the Rockies, United States); Burlew C,* Coleman J*
(Denver Health, United States); Colling KP* (Saint Mary’s Med-
ical Center-Essentia Health, United States); Hall B, Rice HE,*
Hwang ES, Olson SA, Moris D (Duke University Medical Center,
United States); Verma R,* Hassan R (Nassau University Medical
Center, United States); Volpe A,Merola, S (NewYork Presbyterian
Queens, Flushing, United States); O’Banion LA,* Lilienstein J,
Dirks R (University of California San Francisco-Fresno, United
States); Marwan H,* Almasri M,* Kulkarni G,MehdiM, Abouassi
A, Abdallah M, San Andr�es M, Eid J, Aigbivbalu E, Sundaresan J,
George B (University of Texas Medical Branch, United States);
Ssentongo A, Ssentongo P, Oh JS, Hazelton J,* Maines J, Gusani
N, Garner M, Horvath S (Pennsylvania State University, United
States); Zheng F* (Houston Methodist Hospital, United States);
Ujiki M (Northshore University Healthsystem, United States);
Kinnaman G, Meagher A,* Sharma I, Holler E (Iu Health Meth-
odist Hospital, United States); McKenzie K,* Chan J, Fretwell
K, Nugent III W, Khalil A, Chen D, Post N, Rostkowski T,
Brahmbhatt D (Jamaica Hospital, United States); Huynh K, Hib-
bard ML (Kaiser Permanente West Los Angeles, United States);
Schellenberg M* (Lac+Usc Medical Center, United States); Mar-
tin RCG,* Bhutiani N (University of Louisville Hospital and Nor-
ton Hospital, Louisville, United States); Giorgakis E,* Laryea J,
Bhavaraju A, Sexton K, Roberts M, Kost M, Kimbrough M, Bur-
dine L, Kalkwarf K, Robertson R (University of Arkansas for
Medical Sciences, United States); Gosain A,* Camp L, Lewit R
(Le Bonheur Children’s Hospital, United States); Kronenfeld JP,
Urrechaga E, Goel N, Rattan R, Hart V,* Allen M, Gilna G (Jack-
son Memorial Hospital, United States); Cioci A, Ruiz G,* Allen
M, Rakoczy K, Pavlis W, Saberi R (University of Miami Hospital,
United States); Morris R,* Karam BS (Froedtert Hospital, United
States); Brathwaite CEM,* Liu H, Petrone P, Hakmi H, Sohail AH,
Baltazar G, Heckburn R (NYU Langone Health-NYU Winthrop
Hospital, United States); Nygaard RM,* Colonna ET, Endorf
FW, Hill MJ (Hennepin Healthcare, Minneapolis, United States);
Maiga A, Dennis B,* Levin JH, Lallemand M (Vanderbilt Univer-
sity Medical Center, United States); Choron R, Peck G,* Soliman
F, Rehman S (Robert Wood Johnson University Hospital, United
States); Glass N,* Juthani B, Deisher D (The University Hospital,
United States); Ruzgar NM, Ullrich SJ,* Sion M* (Yale New Ha-
ven Hospital, United States); Paranjape C,* El Moheb M, Kar AR
(Newton Wellesley Hospital, United States); Gillezeau C, Rapp J,
Taioli E, Miles BA,* Alpert N (Mount Sinai Hospital, United
States); Podolsky D,* Coleman NL, CallahanMP (NewYork-Pres-
byterian / Columbia University Medical Center, United States);
Ganly I,* Brown L (Memorial Sloan Kettering Cancer Center,
United States); Monson JRT (AdventHealth Orlando, Orlando,
United States); Dehal A* (Kaiser Permanente Panorama City
Medical Center, United States); Abbas A, Soliman A, Kim B,
Jones C, Dauer, MD E, Renza-Stingone E, Hernandez E, Gokcen
E, Kropf E, Sufrin H, Hirsch H, Ross H, Engel J, Sewards J, Diaz J,
Poggio J, Sanserino K, Rae L, Philp M,* Metro M, McNelis P,

Petrov R, Rehman S, Pazionis T (Temple University Hospital,
United States); Till B, Lamm R, Rios-Diaz AJ, Palazzo F*
(Thomas Jefferson University Hospital, United States); Rosengart
M,* Nicholson K (University of PittsburghMedical Center, United
States); Carrick MM,* Rodkey K (Medical City Plano, United
States); Suri A, Callcut R* (UC Davis Medical Center, United
States); Nicholson S,* Talathoti N (UT Health San Antonio
(UTHSA), University Hospital (UHS), San Antonio, United
States); Klaristenfeld D* (Kaiser Permanente San Diego Medical
Center, United States); Biffl W,* Marsh C, Schaffer K (Scripps
Memorial Hospital, United States); Berndtson AE,* Averbach S,
Curry T (University of California San Diego, United States);
Kwan-Feinberg R,* Consorti E, Gonzalez R, Grolman R, Liu T,
Merzlikin O (Alta Bates Summit Medical Center (Sutter Health),
United States); Abel MK, Ozgediz D, Boeck M, Kornblith LZ,*
Nunez-Garcia B, Robinson B, Park P (University of California
San Francisco (UCSF), United States); Utria AF, Rice-Townsend
SE,* Javid P, Hauptman J, Kieran K (Seattle Children’s Hospital,
United States); Nehra D,* Walters A, Cuschieri J, Davidson GH
(Harborview Medical Center, United States); Nunez J,* Cosker
R (University of Utah Healthcare, Salt Lake City, United States);
Eckhouse S* (Washington University School of Medicine, United
States); Choudhry A,MarxW* (SunyUpstate University Hospital,
United States); Jamil T,* Seegert S, Al-Embideen S (ProMedica
Toledo Hospital, United States); Quintana M,* Jackson H (The
George Washington University Hospital, United States); Wexner
SD, Kent I (Cleveland Clinic Florida, Weston, United States);
Martins PN* (University ofMassachusetts, UMassMemorial Hos-
pital, United States); Alshehari M,* Al-Naggar H,* Alsayadi M,
Alyazidi M, Shream S, Alhaddad W, Maqus A, Abu Hamra’a
M,Alsayadi R, Ghannam R, Al-Maqtari S, Masdoos S, Al-Harazi
Y, Bajjah H (Al-Thawra Modern General Hospital, Yemen); Al-
ameri S, Aldawbali M (Royal Hospital, Yemen); Gwini GP*
(Mpilo Central Hospital, Bulawayo, Zimbabwe); Mazingi D*
(Parirenyatwa hospital, Harare, Zimbabwe)

Acknowledgment: Xiao Liu, Alistair Denniston, Royal Col-
lege of Surgeons of England COVID-19 Research Group.

References
1. World Health Organization. WHO coronavirus disease (COVID-19) dashboard.

Available at: https://covid19.who.int. Accessed April 6, 2021.

2. Gaudino M, Chikwe J, Hameed I, Robinson NB, Fremes SE, Ruel M. Response of

cardiac surgery units to COVID-19: an internationally-based quantitative survey.

Circulation. 2020;142:300-2.

3. COVIDSurg Collaborative. Mortality and pulmonary complications in patients

undergoing surgery with perioperative SARS-CoV-2 infection: an International

cohort study. Lancet. 2020;396:27-38.

4. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP,

et al. The strengthening the reporting of observational studies in epidemiology

(STROBE) statement: guidelines for reporting observational studies. PLoS Med.

2007;4:e296.

5. Ho K, Bham E, PaveyW. Incidence of venous thromboembolism and benefits and

risks of thromboprophylaxis after cardiac surgery: a systematic review and meta-

analysis. J Am Heart Assoc. 2015;4:e002652.

e18 The Journal of Thoracic and Cardiovascular Surgery c - 2021

Brief Research Report

https://covid19.who.int
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref2
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref2
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref2
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref3
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref3
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref3
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref4
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref4
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref4
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref4
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref4
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref5
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref5
http://refhub.elsevier.com/S0022-5223(21)00574-2/sref5

