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Evaluation of a quality improvement intervention to reduce anastomotic leak
following right hemicolectomy (EAGLE): A pragmatic, batched stepped-wedged,
cluster-randomised trial in 64 countries.
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Appendix A: Online educational modules

Modules overview and overarching curriculum

Module 1: Decision making

This module discusses the need for patient stratification and
introduces a simple online anastomosis risk calculator.

Module 2: ESCP Safe-anastomosis Checklist

This module introduces the ESCP Safe-anastomosis Checklist as
a tool that can be used in your daily practice to ensure safety
steps are followed for every procedure.

Module 3: Preparing for the anastomosis

This module discusses how to prepare the bowel for
anastomosis, and common concepts between handsewn and
stapled anastomoses.

Module 4: Stapled Anastomosis

This module reviews the evidence for best practice in stapled
ileocolic anastomosis, and how to perform a systematic check
of the anastomosis on the right side.

Module 5: Handsewn Anastomosis

This module reviews the evidence for best practice in handsewn
ileocolic anastomosis.

Summary: Safe Anastomosis Programme Key Learning Points

This is a summary of the key learning points from the five online
modules

Complete?

Commence
Module

Commence
Module

Commence
Module

Commence
Module

Commence
Module

Commence
Module



Front page welcome screen

EAGXE e

Anastomotic Leak Prevention
Welcome Back, Please login
to your account.

Your username

( yourpassword123

ESCP

Forgot password

Module 1 — example of module stem screen

I —

@ European Society of \
£sce | COLOPROCTOLOGY EAG ) E ) Search Home Forum Contact gr_pirae_gen14
Anastomosis Research Project | i

ESCP Safe-anastomosis Programme

Main Menu Module Progress
- Module 1: Decision making

- The burden of anastomotic leak

Module 1: Decision making

Module 1 learning objectives

- Why use an anastomotic risk-stratifier

- How to risk-stratify patients

- Objective 1: Understand the burden of anastomotic leak

- Objective 2: Understand the purpose of stratifying patients’ risk of anastomotic leak

- Objective 3: Use a simple, evidence-based calculator to predict risk of anastomotic leak
- Objective 4: Use this information to enhance shared decision making

- Objective 5: Implement risk stratification into clinical practice - Module 1 Summary

Next: The burden of anastomotic leak

- Shared decision making

- Implementation




Principles of staplers and device specific education

It is important to have an appreciation of the different staple heights provided by different staplers.

The ESCP Safe-anastomosis programme recommends that if you are thinking about moving to a larger stapler type in the presence of thickened tissues
(gold, or green), to discuss whether a stapled anastomosis is definitely the most appropriate choice.

Stapler sizes and staple height
Tissue. Open staple height.
White Vascular. 2.5mm.
- Standard. 3.5mm.
- Standard/thick. 3.8mm.
Green Thick. 4.1 mm.

Optimal user of stapler

Itis essential to choose the right stapler for the tissue type and thickness you wish to anastomose.

« Correct stapler selection ensures: ¥

Desired outcome

Create a completely formed staple and appose tissue that does not leak, bleed or stricture.

3 Piercing back into the tissue

2 Top of tissue

1 Bottom of tissue

Bad Very bad Good
» Staple is not formed at all and may « Staple is partially formed and staple « The tissue has been pierced 3 times
be deformed legs lie on top of the tissue per leg
« No tissue compression « Incomplete tissue compression « The legs are bent over and fasten
« Obvious to user that the staple has « Not obvious to the user that the the tissue
not closed staple has not closed, giving a false « This staple line will hold
sense of security

This video shows a discussion between surgeons about choice of anastomotic technique in diseased bowel:



Human factors and team dynamics training

@ European Society of \'
Escp | COLOPROCTOLOGY EAGL E Q Search... Home Forum Contact gr_pirae_gen14 v

Anastomosis Research Project
ESCP Safe-anastomosis Pi me

Main Menu

Human factors and anastomotic decision making

| Original article | doi:10.1111 /codi. 14293

The colorectal surgeon’s personality may influence the rectal
anastomotic decision
S. ). Moug*t (1), N. Hendersoni, ). Tiernan§, C. N. Bisset*, E. Fergusonf], D. Harji**,

C. Maxwell-Armstrongtt, E. MacDermidt}, A. G. Acheson§§, R. ). C. Steeleqq and
N. S. Fearnhead*** on behalf of The Edinburgh Delphi Collaborative Group§a

Surgeons’ personalities influence anastomotic decision making!

Related paper: The colorectal surgeon’s personality may influence the rectal anastomotic decision

An ACPGBI (Association of Coloproctologists of Great Britain and Ireland) Delphi Consensus group demonstrated that surgeons were less likely to make
an anastomosis in the following situations:

- The surgeon had recently received criticism at a departmental audit meeting
- The anaesthetist was not their usual anaesthetist
- There were no anastomotic leaks in the surgeon’s patients for over one year

These ‘human factors’ could bring unwanted variation into clinical practice, encouraging risk-promaoting or risk-averse practices to the detriment of our
patients.

By involving the multidisciplinary theatre team in anastomotic decision making, the ESCP Safe-anastomosis checklist aims to share decision-making
responsibility with other key care providers, improve situational awareness and allow objective reassessment of preoperative risk and any intra-operative
events that may influence a surgeon’s decision.

However, the ultimate decision will always lie with the surgeon.



Appendix B: ESCP Safe Anastomosis checklist

Name

Date of Birth

Sticker

Hospital no

ESCP SAFE ANASTOMOSIS CHECKLIST

Step 1: Are there any concerns from the anaesthetist or theatre team?

Such as:

e Haemodynamic instability

o Blood loss or transfusion

« Unexpected prolonged operation (>4 hours)

Step 2: Does the surgical team feel it is appropriate to proceed to
anastomosis?

What was the calculated pre-operative risk of anastomotic leak?
http://www.anastomoticleak.com

Are there any unforeseen intra-operative complications that could increase the risk, such
as:

o Contamination of the operative field

e Technical challenges

- If yes to anastomosis...

Step 3: What type of anastomosis is planned?

Consider if there any factors that might limit the safety of a stapled anastomosis, such
as bowel oedema or inflammation

- Stapled - Handsewn

Consider: Consider:

e What configuration is planned? e What configuration is planned?

e What instruments are required? e What type of sutures are required?
o What stapler size is required? e Interrupted or continuous?

e How will you test the anastomosis? e How will you test the anastomosis?

Completed by: Role Name

Date Signature

PLEASE FILE THIS COMPLETED DOCUMENT IN THE PATIENT’S MEDICAL
RECORDS




Appendix C: Definitions and additional links

Classification of surgical wounds*

Clean — an incision in which no inflammation is encountered in a surgical procedure, without a break
in sterile technique, and during which the respiratory, alimentary, and genitourinary tracts are not
entered.

Clean-contaminated — an incision through which the respiratory, alimentary, or genitourinary tract is
entered under controlled conditions but with no contamination encountered.

Contaminated — an incision undertaken during an operation in which there is a major break in sterile
technique or gross spillage from the gastrointestinal tract, or an incision in which acute, non-purulent
inflammation is encountered. Open traumatic wounds that are more than 12—24 hours old also fall into
this category.

Dirty or infected — an incision undertaken during an operation in which the viscera are perforated or
when acute inflammation with pus is encountered during the operation (for example, emergency
surgery for faecal peritonitis), and for traumatic wounds where treatment is delayed, and there is
faecal contamination or devitalised tissue present.

1. Center for Disease Control - National Healthcare Safety Network. Surgical site infection events
(SSI). Accessed 03/07/2023, 2023. https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf

World Bank income group classification: fiscal year 20232

Gross national income per capita, calculated using the World Bank Atlas method:

Low-income economies $1,085 or less in 2021
Lower middle-income economies $1,086 to $4,255
Upper middle-income $4,256 to $13,205
High-income economies $13,205 or more

2. World Bank Income Group. World Bank income group classification: fiscal year 2023. Accessed 03/07/2023,
2023. https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-

groups

Clinical anastomotic leak

An anastomotic leak diagnosed clinically by the local surgical team, without any formal imaging or
scans. The parameters were left to the discretion and normal practices of the local team.

EAGLE trial patient inclusion criteria®:

» Adults =18 years of age.

* Right colectomy, defined as any colonic transection with the distal resection margin proximal to the
splenic flexure.

* Procedures for any pathology (benign or malignant), via any operative approach (open,
laparoscopic, robotic or converted).

+ Patients undergoing elective (during a planned admission), expedited or emergency surgery (during
an unplanned admission).

« Patients undergoing colectomy and a synchronous procedure on a different organ e.g. hepatic
metastatectomy.

Patient exclusion criteria:

« Patients undergoing more than one gastrointestinal anastomosis during the index operation.

* In Crohn's disease, additional upstream strictureplasty or resection/anastomosis to treat disease or
strictures at the same operation.

* Patients undergoing concurrent hyperthermic intra-peritoneal chemotherapy (HIPEC) and/or
cytoreductive surgery.


https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups

« Individual patients should only be included in EAGLE once. Following the index EAGLE study
procedure, patients undergoing further operative treatment within the study window should not have
repeated entries created.

3. ESCP Eagle Safe Anastomosis Collaborative. ESCP Safe Anastomosis ProGramme in CoLorectal SurgEry
(EAGLE): Study protocol for an international cluster randomised trial of a quality improvement intervention to
reduce anastomotic leak following right colectomy. Colorectal Dis. Oct 2021;23(10):2761-2771.
doi:10.1111/codi.15806

Link to example of an investigator’'s webinar:

https://www.youtube.com/watch?v=EEpwDIgbmu0 (from 5% June 2023)
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Appendix D: Supplementary Figures and Tables

Baseline characteristics

Supplemental Table 1: Patient and operative factors by region

Factors Levels Africa Asia Europe Oceania South America
(n=187) (n=468) (n=2554) (n=33) (n=222)
Body mass No 145 (77.5%) 419 (90.5%) 1988 (78.4%) 22 (66.7%) 167 (76.3%)
index >30 Yes 42 (22.5%) 44 (9.5%) 549 (21.6%) 11 (33.3%) 52 (23.7%)
<=4 56 (30.9%) 27 (6.3%) 143 (6.2%) 0 (0.0%) 4 (1.9%)
f’fte'lope;a,tive 45-55 44 (24.3%) 84 (19.6%) 515 (22.5%) 2 (6.5%) 40 (19.1%)
otal protein
level (g/dL) 6.0-75 71 (39.2%) 275 (64.1%) 1544 (67.4%) 28 (90.3%) 161 (77.0%)
>=8 10 (5.5%) 43 (10.0%) 88 (3.8%) 1 (3.2%) 4 (1.9%)
Oral anti- No 172 (92.0%) 426 (91.2%) 2098 (82.6%) 30 (90.9%) 202 (92.2%)
coagulants Yes 15 (8.0%) 41 (8.8%) 443 (17.4%) 3(9.1%) 17 (7.8%)
Timing of Elective (planned) 83 (53.2%) 291 (69.8%) 1814 (78.7%) 15 (60.0%) 153 (81.0%)
Emergency
surger 0, 0 0, 0 0,
gery (unplanned) 73 (46.8%) 126 (30.2%) 490 (21.3%) 10 (40.0%) 36 (19.0%)
Malignancy 111 (60.0%) 339 (72.6%) 2030 (79.8%) 26 (81.3%) 186 (84.9%)

Indication for
surgery

Inflammatory bowel

disease 30 (16.2%) 19 (4.1%) 233 (9.2%) 2 (6.3%) 1 (0.5%)
Other 44 (23.8%) 109 (23.3%) 281 (11.0%) 4 (12.4%) 32 (14.6%)
Missing 2 1 10 1 3
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Supplementary Table 2a): Stratification variables of hospitals by batch in sequence 1. Percentage (%) represented down columns.

Batch
Factor | Levels Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Beds <500 3(37.5) | 5(455) | 4(40.0) | 4(50.0) | 2(33.3) | 3(42.9) | 3(37.5) | 3(37.5) | 2(28.6) | 5(62.5) | 1(20.0) | 2(33.3) | 4(50.0) | 4(57.1) | 4(66.7) | 4 (57.1) | 53 (44.2)
2500 5(62.5) | 6(54.5) | 6(60.0) | 4(50.0) | 4(66.7) | 4(57.1) | 5(62.5) | 5(62.5) | 5(71.4) | 3(37.5) | 4(80.0) | 4(66.7) | 4(50.0) | 3(42.9) | 2(33.3) | 3(42.9) | 67 (55.8)

Eg;g{:l' Yes 6(75.0) | 8(72.7) | 7(70.0) | 7(87.5) | 4(66.7) | 6(85.7) | 5(62.5) | 6(75.0) | 6(85.7) | 7(87.5) | 4(80.0) | 6(100.0) | 7 (87.5) | 7(100.0) | 5(83.3) | 5(71.4) | 96 (80.0)
No 2(25.0) | 3(27.3) | 3(30.0) | 1(125) | 2(33.3) | 1(14.3) | 3(37.5) | 2(25.0) | 1(14.3) | 1(125) | 1(20.0) | 0(0.0) | 1(125) | 0(0.0) | 1(16.7) | 2(28.6) | 24 (20.0)

Region | Africa 0(0.0) | 1(91) | 1(10.0) | 1(125) | 0(0.0) | 0(0.0) | 1(125) | 0(0.0) | 0(0.0) | 1(12.5) | 1(20.0) | 1(16.7) | 0(0.0) | 1(143) | 0(0.0) | 0(0.0) | 8(6.7)
Asia 0(0.0) | 0(00) | 0(0.0) | 0(0.0) | 1(16.7) | 4(57.1) | 4(50.0) | 3(37.5) | 3(42.9) | 2(25.0) | 2(40.0) | 0(0.0) | 2(25.0) | 0(0.0) | 1(16.7) | 1(14.3) | 23 (19.2)
Europe 8(100.0) | 9(81.8) | 9(90.0) | 7(87.5) | 5(83.3) | 3(42.9) | 3(37.5) | 4(50.0) | 2(28.6) | 4(50.0) | 1(20.0) | 4(66.7) | 4(50.0) | 4(57.1) | 4(66.7) | 5(71.4) | 76 (63.3)
South America 0(0.0) | 1(91) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 1(125) | 2(28.6) | 1(12.5) | 1(20.0) | 1(16.7) | 2(25.0) | 1(14.3) | 0(0.0) | 1(14.3) | 11(9.2)
Oceania 0(0.0) | 0(00) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(.0) | 0(0.0) | 0(0) | 0.0 | 000 | 0(0.0) | 0(00) | 1(143) | 1(16.7) | 0(0.0) | 2(1.7)

E‘;g”mtg Low 0(0.0) | 0(00) | 00.0) | 0(0.0) | 0(0.0) | 1(14.3) | 2(25.0) | 0(0.0) | 0(0.0) | 1(12.5) | 1(20.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 5(4.2)
Middle 2(25.0) | 5(45.5) | 2(20.0) | 3(37.5) | 2(33.3) | 2(28.6) | 3(37.5) | 2(25.0) | 5(71.4) | 3(37.5) | 2(40.0) | 6(100.0) | 6(75.0) | 2(28.6) | 2(33.3) | 2(28.6) | 49 (40.8)
High 6 (75.0) | 6(54.5) | 8(80.0) | 5(62.5) | 4(66.7) | 4(57.1) | 3(37.5) | 6(75.0) | 2(28.6) | 4(50.0) | 2(40.0) | 0(0.0) | 2(25.0) | 5(71.4) | 4(66.7) | 5(71.4) | 66 (55.0)
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Supplementary Table 2b): Stratification variables of hospitals by batch in sequence 2. Percentage (%) represented down columns.

Batch
Factor Levels Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Beds <500 5(41.7) | 0(0.0) | 3(33.3) | 5(62.5) | 4(50.0) | 3(42.9) | 3(60.0) | 4(57.1) | 1(14.3) | 4(57.1) | 3(42.9) | 4(50.0) | 4(50.0) | 1(16.7) | 3(50.0) | 2(33.3) | 49 (42.6)
2500 7(58.3) | 4(100.0) | 6(66.7) | 3(37.5) | 4(50.0) | 4(57.1) | 2(40.0) | 3(42.9) | 6(85.7) | 3(42.9) | 4(57.1) | 4(50.0) | 4(50.0) | 5(83.3) | 3(50.0) | 4 (66.7) | 66 (57.4)
Eggﬁ:{;' Yes 9(75.0) | 2(50.0) | 7(77.8) | 6(75.0) | 6(75.0) | 5(71.4) | 3(60.0) | 7 (100.0) | 6(85.7) | 7 (100.0) | 6 (85.7) | 7(87.5) | 7(87.5) | 4(66.7) | 5(83.3) | 4(66.7) | 91 (79.1)
No 3(25.0) | 2(50.0) | 2(22.2) | 2(25.0) | 2(25.0) | 2(28.6) | 2(40.0) | 0(0.0) | 1(143) | 0(0.0) | 1(143) | 1(125) | 1(125) | 2(33.3) | 1(16.7) | 2(33.3) | 24 (20.9)
Region Africa 1(83) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 1(143) | 1(20.0) | 2(286) | 0(0.0) | 1(14.3) | 2(28.6) | 1(12.5) | 2(25.0) | 1(16.7) | 0(0.0) | 0(0.0) | 12 (10.4)
Asia 0(00) | 0(.0) |1(11.1) | 1(125)| 0(0.0) | 1(14.3) | 3(60.0) | 1(14.3) | 2(28.6) | 1(14.3) | 1(14.3) | 2(25.0) | 2(25.0) | 1(16.7) | 3(50.0) | 1 (16.7) | 20 (17.4)
Europe 11(91.7) | 4(100.0) | 8(88.9) | 7(87.5) | 8(100.0) | 5(71.4) | 1(20.0) | 4 (57.1) | 2(28.6) | 2(28.6) | 4(57.1) | 4(50.0) | 3(37.5) | 3(50.0) | 2(33.3) | 5(83.3) | 73 (63.5)
South America | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) |3(429) | 3(42.9) | 0(0.0) | 1(12.5) | 1(125) | 1(16.7) | 1(16.7) | 0(0.0) | 10(8.7)
Oceania 0(0.0) | 0(0.0) | 0(00) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 000 | 0(0.0) | 0(0.0) | 0(0.0) | 0(.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0)
E‘;g”mtg’ Low 0(0.0) | 0(0.0) | 0(00) | 0(0.0) | 0(0.0) | 1(14.3) | 2(40.0) | 0(0.0) | 0(0.0) | 1(14.3) | 2(286) | 0(0.0) | 0(0.0) | 0(0.0) |1(16.7) | 0(0.0) | 7(6.1)
Middle 3(25.0) | 1(25.0) | 1(11.1) | 1(125) | 2(25.0) | 1(14.3) | 1(20.0) | 3(42.9) | 5(71.4) | 4(57.1) | 2(28.6) | 4(50.0) | 5(62.5) | 2(33.3) | 1(16.7) | 1(16.7) | 37 (32.2)
High 9(75.0) | 3(75.0) | 8(88.9) | 7(87.5) | 6(75.0) | 5(71.4) | 2(40.0) | 4(57.1) | 2(28.6) | 2(28.6) | 3(42.9) | 4(50.0) | 3(37.5) | 4(66.7) | 4(66.7) | 5(83.3) | 71 (61.7)
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Supplementary Table 2c): Stratification variables of hospitals by batch in sequence 3. Percentage in brackets (%) represented down columns.

Batch
Factor Levels Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Beds <500 6(35.3) | 2(100.0) | 3(37.5) | 4(50.0) | 3(37.5) | 3(50.0) | 3(37.5) | 5(55.6) | 2(33.3) | 4(66.7) | 3(50.0) | 4(50.0) | 5(62.5) | 3(42.9) | 3(50.0) | 3(42.9) | 56 (46.7)
2500 11(64.7) | 0(0.0) | 5(62.5) | 4(50.0) | 5(62.5) | 3(50.0) | 5(62.5) | 4 (44.4) | 4(66.7) | 2(33.3) | 3(50.0) | 4(50.0) | 3(37.5) | 4(57.1) | 3(50.0) | 4 (57.1) | 64 (53.3)
Eggﬁf{;‘ Yes 12 (70.6) | 1(50.0) | 6(75.0) | 7(87.5) | 6(75.0) | 5(83.3) | 6(75.0) | 5(55.6) | 5(83.3) | 4(66.7) | 6(100.0) | 6(75.0) | 7(87.5) | 6(85.7) | 4(66.7) | 4(57.1) | 90 (75.0)
No 5(29.4) | 1(50.0) | 2(25.0) | 1(125) | 2(25.0) | 1(16.7) | 2(25.0) | 4 (44.4) | 1(16.7) | 2(33.3) | 0(0.0) | 2(25.0) | 1(12.5) | 1(14.3) | 2(33.3) | 3(42.9) | 30 (25.0)
Region Africa 1(5.9) | 0(0.0) | 0(00) | 0(0.0) | 0(0.0) |1(16.7)|1(125)| 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 3(37.5) | 0(0.0) | 1(14.3) | 0(0.0) | 0(0.0) | 7(5.8)
Asia 0(0.0) | 0(0.0) | 0(00) |2(250)| 0(0.0) | 1(16.7) | 3(37.5) | 2(22.2) | 2(33.3) | 1(16.7) | 1(16.7) | 0(0.0) | 2(25.0) | 1(14.3) | 1(16.7) | 2(28.6) | 18 (15.0)
Europe 16 (94.1) | 2(100.0) | 8 (100.0) | 5(62.5) | 8 (100.0) | 4 (66.7) | 4 (50.0) | 7 (77.8) | 3(50.0) | 2(33.3) | 1(16.7) | 3(37.5) | 6 (75.0) | 4(57.1) | 4(66.7) | 5(71.4) | 82 (68.3)
South America | 0(0.0) | 0(0.0) | 0(0.0) |1(125) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 1(16.7) | 3(50.0) | 3(50.0) | 2(25.0) | 0(0.0) | 0(0.0) | 1(16.7) | 0(0.0) | 11(9.2)
Oceania 0(0.0) | 0(0.0) | 0000 | 0(00) | 0(.0) | 0(00) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 1(167) | 0(0.0) | 0(0.0) | 1(143) | 0(0.0) | 0(0.0) | 2(L7)
Egg”mt;y Low 0(0.0) | 0(0.0) | 000 | 0(00) | 0(.0) |1(16.7) | 1(125) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 3(37.5) | 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0) | 5(42)
Middle 4(235) | 1(50.0) | 2(25.0) | 2(25.0) | 2(25.0) | 1(16.7) | 3(37.5) | 4 (44.4) | 3(50.0) | 3(50.0) | 5(83.3) | 3(37.5) | 2(25.0) | 3(42.9) | 2(33.3) | 2(28.6) | 42 (35.0)
High 13(76.5) | 1(50.0) | 6(75.0) | 6(75.0) | 6(75.0) | 4(66.7) | 4(50.0) | 5(55.6) | 3(50.0) | 3(50.0) | 1(16.7) | 2(25.0) | 6 (75.0) | 4(57.1) | 4(66.7) | 5(71.4) | 73 (60.8)
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Supplementary Table 3: Patient demographics by sequence

Sequence
Factors Levels
1 2 3 Total
Age (years) | Median (IQR) (56.06t7c;o76.0) (56.06?6077.0) (57.06?6077.0) (56.06§6077.0)
cox Female 414 (47.4%) | 777 (485%) | 472 (48.3%) | 1663 (48.1%)
Male 460 (52.6%) | 826 (51.5%) | 506 (51.7%) | 1792 (51.9%)
Bl > 30 No 669 (76.7%) | 1287 (80.8%) | 785 (80.6%) | 2741 (79.7%)
Yes 203 (23.3%) | 306 (19.2%) 189 (19.4%) | 698 (20.3%)
Known No 698 (80.0%) | 1265 (78.8%) | 775(79.2%) | 2738 (79.2%)
diabetes Yes 175 (20.0%) 340 (21.2%) 204 (20.8%) 719 (20.8%)
History of No 700 (80.1%) | 1295 (80.7%) | 761 (77.8%) | 2756 (79.7%)
?\?Aff Yes 174 (19.9%) | 309 (19.3%) 217 (22.2%) | 700 (20.3%)
No 584 (67.0%) | 1042 (65.5%) | 662 (67.9%) | 2288 (66.6%)
;r:tilgng zgerss;of)‘;g(?'ﬁesvmvg'gﬁ;) 111 (12.7%) | 217 (13.6%) | 117 (12.0%) | 445 (12.9%)
éfjp;p'ze’é i%“;vkgéks) 176 (20.2%) | 332(20.9%) | 196(20.1%) | 704 (20.5%)
Oral anti- No 750 (86.0%) | 1367 (85.3%) | 811 (83.4%) | 2928 (84.9%)
coagulants | yes 122 (14.0%) | 235 (14.7%) 162 (16.6%) | 519 (15.1%)
45 43 (5.2%) 122 (8.5%) 53 (6.1%) 218 (6.9%)
5 48 (5.8%) 88 (6.1%) 44 (5.1%) 180 (5.7%)
55 83 (10.0%) 130 (9.0%) 74 (8.5%) 287 (9.1%)
Pre- 6 133 (16.0%) 179 (12.4%) 130 (14.9%) | 442 (14.1%)
foﬁglr%t;‘éfem 6.5 160 (19.3%) | 233(16.2%) | 159 (18.3%) | 552 (17.6%)
level (g/dL) | 7 191 (23.0%) | 327 (22.7%) 185 (21.3%) | 703 (22.4%)
75 96 (11.6%) 176 (12.2%) 110 (12.6%) | 382 (12.2%)
<4 47 (5.7%) 120 (8.3%) 63 (7.2%) 230 (7.3%)
>8 30 (3.6%) 64 (4.4%) 52 (6.0%) 146 (4.6%)
100-109 132 (15.1%) | 262 (16.4%) 163 (16.8%) | 557 (16.2%)
110-119 138 (15.8%) | 270 (16.9%) 143 (14.8%) | 551 (16.0%)
120-129 141 (16.2%) | 267 (16.7%) 135 (13.9%) | 543 (15.8%)
bre. 130-139 110 (12.6%) | 201 (12.6%) 145 (15.0%) | 456 (13.3%)
operative 60-69 3 (0.3%) 14 (0.9%) 2 (0.2%) 19 (0.6%)
haemoglobin | 70-79 26 (3.0%) 38 (2.4%) 19 (2.0%) 83 (2.4%)
(g/dL) 80-89 81 (9.3%) 103 (6.4%) 78 (8.1%) 262 (7.6%)
90-99 105 (12.0%) 188 (11.8%) 110 (11.4%) | 403 (11.7%)
<60 16 (1.8%) 18 (1.1%) 19 (2.0%) 53 (1.5%)
2140 121 (13.9%) | 236 (14.8%) 154 (15.9%) | 511 (14.9%)
*BMI = kg/m?

**|HD — ischemic heart disease, CVA- cerebral vascular accident
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Supplementary Table 4: Patient demographics by batch. Percentage (%) represented down columns.

Batch
Factors Levels Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Age (years) Median 71.0(625 | 67.0(57.0 | 70.0(60.0 | 66.5(55.0 | 71.0(62.0 | 70.0(59.0 | 66.0(53.0 | 65.0(51.5 | 61.5(47.0 | 65.0(53.0 | 64.0(52.5 | 68.0(56.0 | 65.0(50.8 | 68.0(59.5 | 72.0(59.0 | 68.0(55.0 | 68.0(56.0t0
ge by (IQR) t0 79.0) to 74.0) to 79.0) to 77.0) t0 78.0) t0 79.0) to 74.0) t0 76.0) t0 74.0) t0 76.0) t0 72.0) t0 76.0) t0 74.2) to 75.0) to 79.0) t0 77.0) 77.0)
Female 233(51.7) | 72(43.9) | 134(46.7) | 108(44.6) | 137 (54.8) | 88(48.6) | 115(50.0) | 126 (44.5) | 76 (47.5) 60 (42.9) 65 (40.9) 73(43.2) | 119(55.9) | 75 (44.9) 79 (49.4) | 103 (51.8) | 1663 (48.1)
Sex
Male 218 (48.3) | 92(56.1) | 153(53.3) | 134(55.4) | 113(45.2) | 93(51.4) | 115(50.0) | 157 (55.5) | 84 (52.5) 80 (57.1) 94 (59.1) 96 (56.8) 94 (44.1) 92 (55.1) 81 (50.6) 96 (48.2) 1792 (51.9)
No 356 (79.3) | 116(70.3) | 240(83.9) | 186(77.2) | 191(76.7) | 148(81.8) | 182(79.5) | 230(81.3) | 131(83.4) | 105(74.5) | 131(82.4) | 130(76.9) | 176 (83.4) | 122(75.8) | 131(82.9) | 166 (83.0) | 2741 (79.7)
BMI*>30
Yes 93 (20.7) 49 (29.7) 46 (16.1) 55 (22.8) 58 (23.3) 33(18.2) 47 (20.5) 53 (18.7) 26 (16.6) 36 (25.5) 28 (17.6) 39 (23.1) 35 (16.6) 39 (24.2) 27 (17.1) 34 (17.0) 698 (20.3)
Known No 361(80.0) | 128(77.6) | 220(76.7) | 186(76.9) | 190 (76.0) | 152(84.0) | 186(80.9) | 236 (83.4) | 132(82.5) | 116 (82.3) | 119 (74.8) | 135(79.9) | 169 (79.3) | 123(73.7) | 122(76.2) | 163(81.9) | 2738 (79.2)
diabetes Yes 90 (20.0) 37 (22.4) 67 (23.3) 56 (23.1) 60 (24.0) 29 (16.0) 44 (19.1) 47 (16.6) 28 (17.5) 25 (17.7) 40 (25.2) 34 (20.1) 44(20.7) | 44(26.3) 38 (23.8) 36 (18.1) 719 (20.8)
History of No 337 (74.7) | 122(73.9) | 233(81.2) | 191(78.9) | 186 (74.4) | 154(85.1) | 182(79.1) | 228(80.6) | 133(83.1) | 117 (83.0) | 130(81.8) | 137(81.1) | 170(80.2) | 141 (84.4) | 128(80.5) | 167 (83.5) | 2756 (79.7)
IHD or
CVA* Yes 114 (25.3) | 43(26.1) 54 (18.8) 51 (21.1) 64 (25.6) 27 (14.9) 48 (20.9) 55 (19.4) 27 (16.9) 24 (17.0) 29 (18.2) 32(18.9) 42 (19.8) 26 (15.6) 31 (19.5) 33 (16.5) 700 (20.3)
No 269 (59.8) | 109 (66.5) | 197 (69.1) | 162 (67.5) | 172 (68.8) | 115(63.5) | 161(70.0) | 166 (59.1) | 110(71.0) | 89 (63.1) | 116(73.4) | 112(66.3) | 137 (65.2) | 109 (65.7) | 122(77.2) | 142 (71.4) | 2288 (66.6)
Yes - Current
Smoking (or stopped <6 79 (17.6) 20 (12.2) 40 (14.0) 29 (12.1) 26 (10.4) 24 (13.3) 22 (9.6) 61 (21.7) 17 (11.0) 18 (12.8) 18 (11.4) 17 (10.1) 22 (10.5) 26 (15.7) 9(5.7) 17 (8.5) 445 (12.9)
status weeks)
Yes Ex smoker
(stopped >6 102 (22.7) | 35(21.3) 48 (16.8) 49 (20.4) 52 (20.8) 42 (23.2) 47 (20.4) 54 (19.2) 28 (18.1) 34 (24.1) 24 (15.2) 40 (23.7) 51 (24.3) 31 (18.7) 27 (17.1) 40 (20.1) 704 (20.5)
weeks)
Oral anti- No 356 (79.3) | 137(83.0) | 244 (85.3) | 197 (81.4) | 207 (82.8) | 151(83.4) | 199(86.5) | 238(84.7) | 144(90.0) | 120(85.1) | 143(89.9) | 153(90.5) | 184 (86.4) | 149(89.2) | 140(89.2) | 166 (84.3) | 2928 (84.9)
coagulants Yes 93 (20.7) 28 (17.0) 42 (14.7) 45 (18.6) 43 (17.2) 30 (16.6) 31 (13.5) 43 (15.3) 16 (10.0) 21 (14.9) 16 (10.1) 16 (9.5) 29 (13.6) 18 (10.8) 17 (10.8) 31 (15.7) 519 (15.1)
grrg{giﬂ t(gt/fj'l_) 45 37 (8.6) 5(3.1) 19 (6.9) 21 (9.3) 23 (11.8) 1(0.7) 8(3.7) 26 (10.6) 7(4.6) 9(7.6) 19 (11.9) 3(1.8) 13 (6.9) 11 (8.5) 3(2.0) 13(7.2) 218 (6.9)
*BMI = kg/m?

**|HD — ischemic heart disease, CVA- cerebral vascular accident
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Supplement Table 5: Operative factors by sequence.

Factors

Levels

Sequence

1

2

3

Total

Timing of surgery

Elective (planned)

618 (70.8%)

1063 (66.2%)

675 (68.9%)

2356 (68.1%)

Expedited
(within two weeks of decision)

89 (10.2%)

151 (9.4%)

127 (13.0%)

367 (10.6%)

Emergency (unplanned)

166 (19.0%)

391 (24.4%)

178 (18.2%)

735 (21.3%)

Indication for surgery

Malignancy

711 (81.7%)

1190 (74.4%)

791 (81.0%)

2692 (78.1%)

Inflammatory bowel disease

50 (5.7%)

156 (9.8%)

79 (8.1%)

285 (8.3%)

Other

109 (12.5%)

254 (15.9%)

107 (11.0%)

470 (13.6%)

Bowel preparation

None

190 (21.8%)

318 (19.9%)

238 (24.4%)

746 (21.6%)

Mechanical bowel preparation
only

168 (19.3%)

278 (17.4%)

188 (19.2%)

634 (18.4%)

Mechanical bowel preparation
with oral antibiotics

514 (58.9%)

1006 (62.8%)

551 (56.4%)

2071 (60.0%)

American Society of Grade | 103 (11.8%) | 205 (12.9%) 91 (9.4%) 399 (11.6%)
g‘sa‘i)sg‘gﬂg'(’giﬁs Grade Il 394 (45.2%) | 755 (47.6%) | 449 (46.3%) | 1598 (46.6%)
Grade 11l 331 (38.0%) | 551 (34.7%) 379 (39.1%) | 1261 (36.8%)
Grade IV 42 (4.8%) 67 (4.2%) 47 (4.8%) 156 (4.5%)
Grade V 2 (0.2%) 9 (0.6%) 4 (0.4%) 15 (0.4%)
Primary operating Consultant colorectal surgeon 460 (52.7%) | 805 (50.2%) 526 (53.8%) 1791 (51.8%)
surgeon Trainee colorectal surgeon 80 (9.2%) 236 (14.7%) 92 (9.4%) 408 (11.8%)
Consultant general surgeon 263 (30.1%) | 339 (21.1%) 258 (26.4%) | 860 (24.9%)
Trainee general surgeon 70 (8.0%) 224 (14.0%) 102 (10.4%) | 396 (11.5%)
Most senior surgeon Consultant colorectal surgeon 530 (60.6%) | 1072 (66.8%) 630 (64.3%) | 2232 (64.5%)
in theatre Trainee colorectal surgeon 26 (3.0%) 34 (2.1%) 27 (2.8%) 87 (2.5%)
Consultant general surgeon 272 (31.1%) | 402 (25.1%) 274 (28.0%) 948 (27.4&)
Trainee general surgeon 46 (5.3%) 96 (6.0%) 49 (5.0%) 191 (5.5%)

Operative approach

Open

385 (44.1%)

801 (49.9%)

447 (45.6%)

1633 (47.2%)

Laparoscopic (completed)

401 (45.9%)

636 (39.6%)

443 (45.2%)

1480 (42.8%)

Laparoscopic (converted to 68 (7.8%) 140 (8.7%) 55 (5.6%) 263 (7.6%)
(F)z%ir:))tic (completed) 19 (2.2%) 26 (1.6%) 35 (3.6%) 80 (2.3%)
Robotic (converted to open) 1 (0.1%) 2 (0.1%) 0 (0.0%) 3 (0.1%)
Operative field Clean 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
contamination Clean-contaminated 762 (87.2%) | 1332 (83.3%) | 884 (90.3%) | 2978 (86.3%)
Contaminated 83 (9.5%) 178 (11.1%) 65 (6.6%) 326 (9.4%)
Dirty 29 (3.3%) 89 (5.6%) 30 (3.1%) 148 (4.3%)
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Supplement Table 6:

Operative factors by batch. Percentage (%) represented down columns.

Factors Levels Batch Total
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Timing of surgery Elective (planned) 326 (72.3) | 119 (72.1) | 197 (68.6) | 205(84.7) | 195(78.0) | 124(68.5) | 156 (67.8) | 193(68.2) | 102 (63.8) 94 (66.7) 104 (65.4) 91 (53.9) 144 (67.9) 97 (58.1) 110 (68.8) 99 (49.3) 2356 (68.1)
fmfifﬁg“svdo weeks of decision) 37 (8.2) 20 (12.1) 17 (5.9) 11 (4.6) 17 (6.8) 16 (8.8) 21(9.1) 30 (10.6) 17 (10.6) 18 (12.8) 8 (5.0) 41 (24.3) 36 (17.0) 28 (16.8) 7 (4.4) 43 (21.4) 367 (10.6)
Emergency (unplanned) 88 (19.5) 26 (15.8) 73 (25.4) 26 (10.7) 38 (15.2) 41 (22.7) 53 (23.0) 60 (21.2) 41 (25.6) 29 (20.6) 47 (29.6) 37 (21.9) 32 (15.1) 42 (25.2) 43 (26.9) 59 (29.4) 735 (21.3)
Indication for surgery Malignancy 363 (80.5) 134 (81.7) 207 (72.4) 201 (83.4) 218 (87.2) 144 (80.4) 170 (74.2) 202 (71.6) 130 (81.8) 97 (69.3) 123 (77.4) 138 (82.1) 166 (77.9) 136 (81.4) 123 (77.4) 140 (70.0) 2692 (78.1)
Inflammatory bowel disease 42 (9.3) 9 (5.5) 32 (11.2) 16 (6.6) 19 (7.6) 13(7.3) 18 (7.9) 51 (18.1) 3(1.9) 12 (8.6) 425) 13(7.7) 33 (15.5) 2(12) 7(4.4) 11 (5.5) 285 (8.3)
Other 46 (10.2) 21 (12.8) 47 (16.4) 24 (10.0) 13 (5.2) 22 (12.3) 41 (17.9) 29 (10.3) 26 (16.4) 31(22.1) 32(20.1) 17 (10.1) 14 (6.6) 29 (17.4) 29 (18.2) 49 (24.5) 470 (13.6)
Bowel preparation None 103 (22.8) 60 (36.4) 49 (17.1) 41 (16.9) 33(13.2) 53 (29.6) 30 (13.0) 63 (22.3) 20 (12.7) 46 (32.6) 61 (38.4) 31 (18.3) 63 (29.7) 8 (4.8) 25 (15.6) 60 (30.0) 746 (21.6)
g"r‘;;';?;t';ﬂ gg}’;e' 83 (18.4) 10 (6.1) 24 (8.4) 53 (21.9) 74 (29.6) 33 (18.4) 29 (12.6) 89 (31.6) 40 (25.3) 40 (28.4) 16 (10.1) 17 (10.1) 37 (17.5) 50 (29.9) 23 (14.4) 16 (8.0) 634 (18.4)
Mechanical bowel
grnetﬁ)?éig(sm with oral 265 (58.8) 95 (57.6) 213 (74.5) 148 (61.2) 143 (57.2) 93 (52.0) 171 (74.3) 130 (46.1) 98 (62.0) 55 (39.0) 82 (51.6) 121 (71.6) 112 (52.8) 109 (65.3) 112 (70.0) 124 (62.0) 2071 (60.0)
ﬁnm:e”sctﬁgjgg;‘sy' sOf(ASA) Grade | 42 (9.3) 16 (9.7) 30 (10.5) 32 (13.3) 18(7.2) 30 (16.7) 21(9.5) 28 (10.0) 21 (13.3) 12 (8.5) 35 (22.0) 18 (10.7) 33 (15.6) 20 (12.4) 16 (10.1) 27 (13.6) 399 (11.6)
grade Grade Il 201 (44.7) 81 (49.1) 114 (39.7) 109 (45.2) 104 (41.8) 71 (39.4) 117 (53.2) 147 (52.7) 82 (51.9) 67 (47.5) 77 (48.4) 67 (39.6) 105 (49.5) 77 (47.8) 87 (54.7) 92 (46.2) 1598 (46.6)
Grade il 183 (40.7) 63 (38.2) 123 (42.9) 96 (39.8) 115 (46.2) 69 (38.3) 70 (31.8) 92 (33.0) 50 (31.6) 46 (32.6) 40 (25.2) 73 (43.2) 68 (32.1) 55 (34.2) 47 (29.6) 71(35.7) 1261 (36.8)
Grade IV 23(5.1) 5(3.0) 19 (6.6) 4(17) 10 (4.0) 10 (5.6) 10 (4.5) 8(2.9) 5(3.2) 15 (10.6) 5(3.1) 11 (6.5) 6(2.8) 9 (5.6) 9(5.7) 7(3.5) 156 (4.5)
Grade V 1(0.2) 0(0.0) 1(0.3) 0(0.0) 2(0.8) 0(0.0) 2(0.9) 4(1.4) 0(0.0) 1(0.7) 2(13) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2(1.0) 15 (0.4)
Primary operating surgeon Consultant colorectal surgeon | 559 (50.8) 84 (50.9) 150 (52.3) 151 (62.4) 136 (54.4) 88 (48.6) 136 (59.1) 201 (71.5) 59 (36.9) 92 (65.2) 75 (47.2) 77 (45.6) 100 (47.2) 84 (50.6) 75 (46.9) 54 (26.9) 1791 (51.8)
Trainee colorectal surgeon 41(9.1) 20 (12.1) 37 (12.9) 17 (7.0) 25 (10.0) 24 (13.3) 32 (13.9) 11 (3.9) 18 (11.2) 12 (8.5) 25 (15.7) 16 (9.5) 46 (21.7) 35 (21.1) 31(19.4) 18 (9.0) 408 (11.8)
Consultant general surgeon 120 (26.6) 46 (27.9) 47 (16.4) 53 (21.9) 58 (23.2) 65 (35.9) 45 (19.6) 49 (17.4) 48 (30.0) 22 (15.6) 43 (27.0) 67 (39.6) 42 (19.8) 33 (19.9) 34 (21.2) 88 (43.8) 860 (24.9)
Trainee general surgeon 61 (13.5) 15 (9.1) 53 (18.5) 21(8.7) 31(12.4) 4(2.2) 17 (7.4) 20 (7.1) 35 (21.9) 15 (10.6) 16 (10.1) 9 (5.3) 24 (11.3) 14 (8.4) 20 (12.5) 41 (20.4) 396 (11.5)
chgzttrseenim surgeon in Consultant colorectal surgeon | 564 (5g.5) 97 (58.8) 215 (74.9) 171 (70.7) 173 (69.2) 101 (55.8) 172 (74.8) 214 (75.6) 75 (46.9) 107 (75.9) 91 (57.2) 97 (57.4) 153 (71.8) 109 (65.7) 115 (71.9) 78 (38.8) 2232 (64.5)
Trainee colorectal surgeon 16 (3.5) 8 (4.8) 8 (2.8) 6 (2.5) 7 (2.8) 5(2.8) 2(0.9) 1(0.4) 8 (5.0) 5 (3.5) 8 (5.0) 3(1.8) 5(2.3) 5 (3.0) 0(0.0) 0(0.0) 87 (2.5)
Consultant general surgeon 138 (30.6) 54 (32.7) 55 (19.2) 58 (24.0) 64 (25.6) 65 (35.9) 41 (17.8) 55 (19.4) 53 (33.1) 23 (16.3) 53 (33.3) 66 (39.1) 48 (22.5) 52 (31.3) 36 (22.5) 87 (43.3) 948 (27.4)
Trainee general surgeon 33(7.3) 6 (3.6) 9(3.1) 7(2.9) 6(2.4) 10 (5.5) 15 (6.5) 13 (4.6) 24 (15.0) 6 (4.3) 7 (4.4) 3(1.8) 7@33) 0(0.0) 9 (5.6) 36 (17.9) 191 (5.5)
Operative approach Open 216 (47.9) 72 (43.6) 119 (41.5) 100 (41.3) 102 (40.8) 66 (36.5) 108 (47.0) 124 (43.8) 90 (56.2) 57 (40.4) 99 (62.3) 99 (58.6) 98 (46.0) 94 (56.3) 73 (45.6) 116 (57.7) 1633 (47.2)
Laparoscopic (completed) 184 (40.8) 81 (49.1) 142 (49.5) | 111(45.9) | 125(50.0) 83 (45.9) 105 (45.7) | 135(47.7) 50 (31.2) 62 (44.0) 57 (35.8) 59 (34.9) 91 (42.7) 64 (38.3) 64 (40.0) 67 (33.3) 1480 (42.8)
(';ng}‘;"swpm (converted to 30 (6.7) 7(4.2) 22 (7.7) 13 (5.4) 23 (9.2) 27 (14.9) 17 (7.4) 19 (6.7) 15 (9.4) 19 (13.5) 2(13) 11 (6.5) 23 (10.8) 6 (3.6) 15 (9.4) 14 (7.0) 263 (7.6)
Robotic (completed) 21 (4.7) 5 (3.0) 4(1.4) 17 (7.0) 0(0.0) 5(2.8) 0(0.0) 5(1.8) 4(25) 3(2.1) 1(0.6) 0(0.0) 1(0.5) 3(18) 7 (4.4) 4(2.0) 80 (2.3)
Robotic (converted to open) 0(0.0) 0(0.0) 0(0.0) 1(0.4) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.6) 0(0.0) 3(0.1)
?opn?z%i I:g'r? Clean 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Clean-contaminated 343 (76.1) 153 (92.7) 255 (88.9) 228 (94.2) 229 (91.6) 157 (86.7) 199 (86.5) 246 (86.9) 142 (88.8) 123 (87.2) 132 (83.0) 143 (84.6) 185 (87.3) 142 (88.2) 140 (87.5) 161 (80.1) 2978 (86.3)
Contaminated 87 (19.3) 8 (4.8) 23 (8.0) 10 (4.1) 19 (7.6) 19 (10.5) 18 (7.8) 25 (8.8) 12 (7.5) 13(9.2) 8 (5.0) 18 (10.7) 20 (9.4) 11 (6.8) 12 (7.5) 23 (11.4) 326 (9.4)
Dirty 21(4.7) 4(2.4) 9(3.1) 4(17) 2(0.8) 5(2.8) 13 (5.7) 12 (4.2) 6(3.8) 5(3.5) 19 (11.9) 8(4.7) 733) 8 (5.0) 8 (5.0) 17 (8.5) 148 (4.3)
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Supplementary Table 7: Patient demographics and operative factors in patients excluded from
the primary outcome analysis

Smoking status

Factors Levels Pre-intervention Post-intervention Total
Age (years) Median (IQR) 65.0 (48.0 to 76.0) 68.5 (60.0 to 76.8) 67.0 (54.2 t0 76.0)
s Female 134 (57.3%) 100 (53.8%) 234 (55.7%)
ex
Male 100 (42.7%) 86 (46.2%) 186 (44.3%)
No 190 (83.0%) 142 (76.3%) 332 (80.0%)
BMI*>30
Yes 39 (17.0%) 44 (23.7%) 83 (20.0%)
. No 185 (79.4%) 127 (68.6%) 312 (74.6%)
Known diabetes
Yes 48 (20.6%) 58 (31.4%) 106 (25.4%)
) No 185 (79.7%) 129 (69.4%) 314 (75.1%)
History of IHD or CVA**
Yes 47 (20.3%) 57 (30.6%) 104 (24.9%)
No 141 (61.6%) 116 (62.4%) 257 (61.9%)

Yes - Current (or stopped <6 weeks )

48 (21.0%)

46 (24.7%)

94 (22.7%)

Yes - Ex smoker (stopped >6 weeks)

40 (17.5%)

24 (12.9%)

64 (15.4%)

Oral anti-coagulants

No

194 (83.3%)

159 (85.5%)

353 (84.2%)

Yes 39 (16.7%) 27 (14.5%) 66 (15.8%)
45 34 (15.9%) 21 (11.9%) 55 (14.1%)
Pre-operative total protein | 4555 72 (33.6%) 58 (32.8%) 130 (33.2%)
level (g/dL) 6.0-7.5 104 (48.6%) 97 (54.8%) 201 (51.4%)
>8 4 (1.9%) 1 (0.6%) 5 (1.3%)
<60 17 (7.3%) 0 (0.0%) 17 (4.1%)
60-89 32 (13.8%) 36 (19.6%) 68 (16.3%)
(Pg’/%'f)pe'a“"e haemoglobin  [7g47119 96 (41.4%) 84 (45.7%) 180 (43.3%)
120-139 50 (21.6%) 47 (25.5%) 97 (23.3%)
2140 37 (15.9%) 17 (9.2%) 54 (13.0%)

Elective (planned)

88 (37.6%)

94 (50.8%)

182 (43.4%)

Expedited

Timing of surgery (within two weeks of decision) 23 (9.8%) 18 (9.7%) 41 (9.8%)
Emergency (unplanned) 123 (52.6) 73 (39.5) 196 (46.8%)
Malignancy 135 (57.7%) 122 (65.9%) 257 (61.3%)

Indication for surgery Inflammatory bowel disease 27 (11.5%) 12 (6.5%) 39 (9.3%)

Other

72 (30.8%)

51 (27.6%)

123 (29.4%)

Bowel preparation

None

48 (20.5%)

27 (14.5%)

75 (17.9%)

Mechanical bowel preparation only

28 (12.0%)

34 (18.3%)

62 (14.8%)

Mechanical bowel preparation with oral
antibiotics

158 (67.5%)

125 (67.2%)

283 (67.4%)

American Society of
Anaesthesiologists (ASA)
grade

Grade | 32 (14.0%) 12 (6.5%) 44 (10.6%)
Grade Il 88 (38.4%) 78 (41.9%) 166 (40.0%)
Grade Ill 82 (35.8%) 73 (39.2%) 155 (37.3%)
Grade IV 20 (8.7%) 22 (11.8%) 42 (10.1%)
Grade V 7 (3.1%) 1 (0.5%) 8 (1.9%)

Primary operating surgeon

Consultant colorectal surgeon

86 (36.8%)

75 (40.3%)

161 (38.3%)

Trainee colorectal surgeon

25 (10.7%)

21 (11.3%)

46 (11.0%)

Consultant general surgeon

62 (26.5%)

63 (33.9%)

125 (29.8%)

Trainee general surgeon

61 (26.1%)

27 (14.5%)

88 (21.0%)

Most senior surgeon in
theatre

Consultant colorectal surgeon

112 (48.1%)

102 (54.8%)

214 (51.1%)

Trainee colorectal surgeon 4 (1.7%) 5 (2.7%) 9 (2.1%)
Consultant general surgeon 94 (40.3%) 64 (34.4%) 158 (37.7%)
Trainee general surgeon 23 (9.9%) 15 (8.1%) 38 (9.1%)

Operative field
contamination

Open 172 (73.5%) 114 (61.3%) 286 (68.1%)
Laparoscopic (completed) 46 (19.7%) 59 (31.7%) 105 (25.0%)
Operative approach Laparoscopic (converted to open) 13 (5.6%) 9 (4.8%) 22 (5.2%)
Robotic (completed) 3(1.3%) 4 (2.2%) 7 (1.7%)
Robotic (converted to open) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Clean 0 (0.0%) 0 (0.0%) 0 (0.0%)

Clean-contaminated

137 (59.3%)

123 (66.1%)

260 (62.4%)

Contaminated

54 (23.4%)

40 (21.5%)

94 (22.5%)

Dirty

40 (17.3%)

23 (12.4%)

63 (15.1%)

*BMI = kg/m?, *IHD — ischemic heart disease, CVA- cerebral vascular accident
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Secondary outcomes
Supplementary Table 8: Secondary outcomes in the pre-intervention group, by batch, percentage (%) down columns

Batch
Outcomes Levels
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Total
No 241 (97.6) | 39 (97.5) |104 (90.4)|118 (95.2)|139 (92.7)| 87 (93.5) |114 (97.4)| 142 (95.3)| 70 (92.1) | 57 (90.5) | 77 (96.2) | 77 (96.2) | 91 (91.9) | 68 (86.1) | 73 (93.6) | 97 (98.0) | 1594 (94.4)
Clinical leak Yes 6(24) | 1(25 | 11(96) | 6(48) | 11(7.3) | 6(65) | 3(26) | 7(47) | 6(7.9) | 6(95) | 3(38) | 3(38 | 8(81) |11(139)| 5(64) | 2(20) | 95(5.6)
(Missing) 0 0 0 1 0 0 4 4 0 0 0 0 7 0 1 0 17
No 247 (94.6) | 41 (97.6) |121 (96.8)|123 (97.6)| 151 (96.8)| 91 (94.8) |116 (95.9)| 151 (97.4)| 84 (97.7) | 66 (97.1) | 86 (98.9) | 80 (90.9) |106 (96.4)| 78 (90.7) | 82 (98.8) |104 (92.9)| 1727 (95.8)
Mortality Yes 14(54) | 1(24) | 4(32) | 3(24) | 5(32) | 5(62) | 541) | 4(26) | 2(23) | 2(29 | 1(1.1) | 8(9.1) | 4(36) | 8(93) | 1(1.2) | 8(7.1) | 75(4.2)
(Missing) 0 0 0 0 0 0 5 6 0 0 0 0 8 2 2 2 25
No 244 (93.5) | 40 (95.2) |109 (87.2)|120 (95.2)|143 (91.7)| 90 (93.8) |117 (96.7)| 144 (92.9)| 77 (89.5) | 60 (88.2) | 84 (96.6) | 79 (89.8) |102 (93.6)| 73 (83.9) | 80 (95.2) |106 (93.8)| 1668 (92.5)
Re-operation Yes 17(65) | 2(48) |16(128)| 6(48) | 13(8.3) | 6(6.2) | 4(33) | 11(7.1) | 9(10.5) | 8(11.8) | 3(34) | 9(10.2) | 7(6.4) |14(16.1)| 4(48) | 7(62) | 136(7.5)
(Missing) 0 0 0 0 0 0 5 6 0 0 0 0 9 1 1 1 23
No 243 (93.1) | 41 (97.6) |117 (93.6)|115 (91.3)| 148 (94.9)| 93 (96.9) |115 (95.0)| 146 (94.2)| 76 (88.4) | 63 (92.6) | 82 (94.3) | 82 (93.2) | 88 (80.0) | 82 (94.3) | 77 (92.8) |112 (99.1)| 1680 (93.1)
Re-admission Yes 18(6.9) | 1(24) | 8(64) | 11(8.7) | 8(51) | 3(31) | 6(50) | 9(58) |10(11.6)| 5(7.4) | 5(.7) | 6(6.8) |22(20.0)| 5(57) | 6(7.2) | 1(0.9) | 124(6.9)
(Missing) 0 0 0 0 0 0 5 6 0 0 0 0 8 1 2 1 23
<=10 197 (75.5) | 33 (78.6) | 89 (71.2) [104 (82.5)[112 (71.8)| 70 (72.9) | 94 (77.0) [117 (75.0)| 64 (76.2) | 54 (79.4) | 72 (82.8) | 61 (69.3) | 75 (68.2) | 47 (56.6) | 61 (71.8) | 77 (69.4) | 1327 (73.7)
Length of stay >10 64 (24.5) | 9(21.4) | 36 (28.8) | 22 (17.5) | 44 (28.2) | 26 (27.1) | 28 (23.0) | 39 (25.0) | 20 (23.8) | 14 (20.6) | 15 (17.2) | 27 (30.7) | 35 (31.8) | 36 (43.4) | 24 (28.2) | 34 (30.6) | 473 (26.3)
(Missing) 0 0 0 0 0 0 4 5 2 0 0 0 8 5 0 3 27
No 247 (95.4) | 40 (97.6) |122 (97.6)|124 (98.4)| 152 (97.4)| 93 (97.9) |120 (97.6)| 146 (93.6)| 83 (98.8) | 67 (98.5) |87 (100.0)| 82 (93.2) |108 (98.2)| 77 (89.5) | 83 (97.6) |104 (92.0)| 1735 (96.3)
pnpianned admission | yes 1246 | 124 | 324 | 206) | 426) | 221 | 3(24) | 1064 | 112 | 115 | 000) | 668 | 218 | 90105 | 2(24) | 9@©0) | 6737
(Missing) 2 1 0 0 0 1 3 5 2 0 0 0 8 2 0 1 25
No 247 (94.6) | 40 (95.2) |115 (92.0)|125 (99.2)|150 (96.2)| 93 (96.9) |121 (96.0)| 151 (95.0)| 76 (88.4) | 63 (92.6) | 80 (92.0) | 80 (90.9) |105 (89.7)| 79 (89.8) | 79 (92.9) | 99 (86.8) | 1703 (93.4)
;ti‘r’n”;"’r‘y"gtrt‘:s“tgmosis Yes 14(54) | 248 | 10(80)| 108 | 638 | 3(31) | 5(40) | 8(5G.0) |1016)| 5(.4) | 760 | 801 |[12(103)| 9(102) | 6(7.1) |15(132)| 121(6.6)
(Missing) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Defunciioning No 256 (98.5) |42 (100.0) |124 (99.2)| 124 (98.4)| 155 (99.4)| 95 (99.0) |119 (94.4)| 142 (89.3)|86 (100.0)|68 (100.0)| 84 (96.6) | 86 (97.7) |110 (94.0)| 87 (98.9) | 83 (98.8) |111 (98.2)| 1772 (97.3)
leostomy with | Yes 4 (15) 0 108 | 216 | 1(06) | 110 | 756 [17007)| o0 0 3(34) | 223) | 7(60) | 121 | 112 | 218 | 497
Primary anastomosis 7= icsing) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Supplementary Table 9: Secondary outcomes in the post-intervention group, by batch, percentage (%) down columns

Batch
Outcomes Levels
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Total
No 115 (98.3) | 106 (91.4) | 146 (95.4) | 102 (99.0) | 78(96.3) | 81(96.4) | 85(97.7) | 94(97.9) | 49(98.0) | 52(88.1) | 58(98.3) | 72(94.7) | 54(87.1) | 66(97.1) | 52(92.9) | 77 (95.1) |1287 (95.5)
Clinical leak Yes 2(7) 10(86) | 7(4.6) 1(1.0) 3(37) 3(3.6) 2(2.3) 221) 120) | 7a19) | 17 463 | 8(129 | 2(29) 4(7.1) 449 | 61(45)
(Missing) 0 0 0 0 0 0 0 0 6 0 2 0 0 0 0 0 8
No 122 (93.8) | 115(96.6) | 156 (96.3) | 107 (100.0)| 81(95.3) | 82(97.6) | 90(96.8) | 102 (97.1) | 54 (96.4) | 62(95.4) | 58(93.5) | 75(94.9) | 61(96.8) | 67(95.7) | 64(94.1) | 79 (94.0) |1375 (96.0)
Mortality Yes 8(6.2) 4(3.4) 6(3.7) 0 4(47) 2(2.4) 3(32) 3(2.9) 2(3.6) 3(4.6) 4(6.5) 4(5.1) 2(3.2) 3(4.3) 4(5.9) 5(6.0) | 57(4.0)
(Missing) 0 0 0 0 0 0 0 0 7 0 2 0 0 0 0 0 9
No 123 (94.6) | 104 (87.4) | 154 (95.1) | 104 (97.2) | 81(95.3) | 78(92.9) | 83(89.2) | 101 (96.2) | 52(92.9) | 56(86.2) | 58(93.5) | 72(91.1) | 56(88.9) | 69(98.6) | 60(88.2) | 81(96.4) |1332(93.0)
Re-operation Yes 7(5.4) 15(12.6) | 8(4.9) 3(2.8) 4(47) 6(71) | 10(108) | 4(3.8) 4(71) | 9(138) | 4(5) 789 | 7(11) | 1(4) | 8(118) | 3(36) | 100(7.0)
(Missing) 0 0 0 0 0 0 0 0 7 0 2 0 0 0 0 0 9
No 121(93.1) | 114 (95.8) | 155 (95.7) | 102 (95.3) | 81(95.3) | 78(92.9) | 86(92.5) | 99(94.3) | 50(89.3) | 60(92.3) | 62 (100.0) | 78(98.7) | 55(87.3) | 64(91.4) | 66 (97.1) | 80(95.2) |1351 (94.3)
Re-admission Yes 9(6.9) 5(4.2) 7(4.3) 5(4.7) 4(47) 6(7.1) 7(7.5) 6(G7) | 6107 | 5(.7) 0 1(13) | 8(127) | 6(86) 2(2.9) 448 | 81(5.7)
(Missing) 0 0 0 0 0 0 0 0 7 0 2 0 0 0 0 0 9
<=10 96 (74.4) | 89 (74.8) | 135(83.3) | 85(83.3) | 67(78.8) | 61(72.6) | 55(59.8) | 83(79.0) | 40(71.4) | 33(50.8) | 42(67.7) | 50(64.1) | 43(68.3) | 56(80.0) | 48(70.6) | 61(72.6) |1044 (73.3)
Length of stay >10 33(25.6) | 30(25.2) | 27(16.7) | 17(16.7) | 18(21.2) | 23(27.4) | 37(40.2) | 22(21.0) | 16(28.6) | 32(49.2) | 20(32.3) | 28(35.9) | 20(31.7) | 14(20.0) | 20(29.4) | 23 (27.4) | 380 (26.7)
(Missing) 1 0 0 5 0 0 1 0 7 0 2 1 0 0 0 0 17
No 129(99.2) | 115(96.6) | 158 (98.1) | 107 (100.0)| 82 (96.5) | 76 (92.7) | 92(98.9) | 98(93.3) | 55(94.8) | 59(90.8) | 59(96.7) | 77(98.7) | 61(96.8) | 69(98.6) | 65(95.6) | 79(96.3) |1381 (96.8)
;Jgralizgirl;dto Yes 1(0.8) 4(3.4) 3(1.9) 0 3(35) 6(7.3) 1(11) 7(6.7) 3(5.2) 6(9.2) 2(3.3) 1(1.3) 2(3.2) 1(1.4) 3(4.4) 337 | 46(3.2)
intensive care
(Missing) 0 0 1 0 0 2 0 0 5 0 3 1 0 0 0 2 14
_ No 117 (90.0) | 116 (97.5) | 153 (94.4) | 103 (96.3) | 80 (95.2) | 84 (100.0) | 87 (93.5) | 96 (91.4) | 56(88.9) | 59(90.8) | 61(95.3) | 76(96.2) | 62(98.4) | 68(97.1) | 55(82.1) | 81(96.4) |1354 (94.1)
;?rti?nr:larlywnh_om Yes 13 (10.0) 3(25) 9(5.6) 4(3.7) 4(4.8) 6 (6.5) 9(86) | 7(111) | 6(9.2 3(4.7) 3(3.8) 1(1.6) 29 | 120179 | 3(36) | 85(5.9)
anastomosis
(Missing) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Defunctioning No 130 (100.0) |119 (100.0)| 157 (96.9) | 107 (100.0)| 82 (97.6) | 83(98.8) | 91(98.9) | 103 (98.1) | 63 (100.0) | 62(95.4) | 61(95.3) | 79 (100.0) | 62(98.4) | 69 (100.0) | 62 (92.5) | 83 (100.0) | 1413 (98.4)
:‘;‘r’ﬁ;‘:;“y with Yes 0 0 5(3.1) 0 2(2.4) 1(1.2) 1(1.1) 2(1.9) 0 3(4.6) 3(4.7) 0 1(1.6) 0 5(7.5) 0 23 (1.6)
anastomosis (Missing) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Subgroup analyses

Supplementary Table 10: Subgroup analysis of anastomotic leak by number of beds per
hospital, presented by batch

Anastomotic leak rate

Batch Pre-intervention | Post-intervention Pre-intervention ‘ Post-intervention
<500 beds >=500 beds

Total 71 (11.0%) 44 (9.5%) 99 (9.4%) 85 (9.6%)

1 5 (5.7%) 1 (4.3%) 17 (10.7%) 9 (9.6%)

2 2 (22.2%) 4 (9.5%) 3(9.7%) 11 (14.9%)

3 6 (15.4%) 3(7.3%) 7 (9.2%) 7 (6.2%)

4 8 (18.2%) 2 (5.1%) 4 (4.9%) 3 (4.7%)

5 4 (9.3%) 0 (0.0%) 13 (12.1%) 4 (8.5%)

6 5 (14.7%) 3 (15.0%) 4 (6.8%) 3 (4.7%)

7 2 (5.3%) 2 (3.6%) 3 (3.8%) 4 (12.5%)

8 5 (6.5%) 3 (7.7%) 9 (12.5%) 5 (8.8%)

9 2 (14.3%) 0 (0.0%) 6 (9.7%) 5 (12.8%)

10 7 (17.5%) 7 (25.0%) 3 (13.0%) 4 (12.9%)

11 6 (13.3%) 3 (20.0%) 1 (2.9%) 1 (2.3%)

12 5 (12.5%) 3 (18.8%) 3 (7.5%) 7 (11.7%)

13 6 (10.2%) 3 (13.6%) 3 (7.5%) 9 (22.5%)

14 2 (25.0%) 2 (18.2%) 12 (16.9%) 2 (3.5%)

15 2 (7.1%) 2 (7.1%) 5 (9.8%) 2 (7.1%)

16 4 (10.8%) 6 (16.2%) 6 (9.7%) 9 (20.5%)

Supplementary Table 11: Subgroup analysis of anastomotic leak by right colectomy volume per

hospital per year, presented by batch

Anastomotic leak rate

Batch Pre-intervention ‘ Post-intervention Pre-intervention ‘ Post-intervention
<10 patients >=10 patients

Total 55 (9.4%) 50 (9.8%) 115 (10.4%) 79 (9.4%)

1 3 (2.9%) 1 (2.9%) 19 (13.4%) 9 (11.0%)

2 3 (20.0%) 1 (3.6%) 2 (8.0%) 14 (15.9%)

3 6 (13.3%) 6 (12.5%) 7 (10.0%) 4 (3.8%)

4 6 (16.7%) 1 (5.6%) 6 (6.7%) 4 (4.7%)

5 2 (6.7%) 2 (4.4%) 15 (12.5%) 2 (5.6%)

6 6 (12.5%) 3 (12.5%) 3 (6.7%) 3 (5.0%)

7 0 (0.0%) 5 (14.7%) 5 (5.7%) 1 (1.9%)

8 3 (8.8%) 3 (8.3%) 11 (9.6%) 5 (8.3%)

9 4 (10.3%) 5 (12.2%) 4 (10.8%) 0 (0.0%)

10 5 (14.7%) 6 (18.8%) 5 (17.2%) 5 (18.5%)

11 0 (0.0%) 3 (15.0%) 7 (11.1%) 1 (2.6%)

12 6 (12.8%) 2 (10.0%) 2 (6.1%) 8 (14.3%)

13 6 (14.6%) 3 (12.0%) 3 (5.2%) 9 (24.3%)

14 2 (8.0%) 2 (6.9%) 12 (22.2%) 2 (5.1%)

15 3 (11.1%) 3 (8.6%) 4 (7.7%) 1 (4.8%)

16 0 (0.0%) 4 (10.5%) 10 (11.9%) 11 (25.6%)
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Supplementary Table 12: Subgroup analysis of anastomotic leak by early or late recruitment of

participating hospital, presented by batch

Anastomotic leak rate
Batch Pre-intervention ‘ Post-intervention Pre-intervention ‘ Post-intervention
Early (Batches 1-8) Late (Batches 9-16)
Total 97 (9.4%) 64 (7.6%) 73 (11.1%) 65 (12.7%)
1 22 (8.9%) 10 (8.5%) NA NA
2 5 (12.5%) 15 (12.9%) NA NA
3 13 (11.3%) 10 (6.5%) NA NA
4 12 (9.6%) 5 (4.9%) NA NA
5 17 (11.3%) 4 (4.9%) NA NA
6 9 (9.7%) 6 (7.1%) NA NA
7 5 (4.3%) 6 (6.9%) NA NA
8 14 (9.4%) 8 (8.3%) NA NA
9 NA NA 8 (10.5%) 5 (10.0%)
10 NA NA 10 (15.9%) 11 (18.6%)
11 NA NA 7 (8.8%) 4 (6.8%)
12 NA NA 8 (10.0%) 10 (13.2%)
13 NA NA 9 (9.1%) 12 (19.4%)
14 NA NA 14 (17.7%) 4 (5.9%)
15 NA NA 7 (8.9%) 4 (7.1%)
16 NA NA 10 (10.1%) 15 (18.5%)

Supplementary Table 13: Subgroup analysis of anastomotic leak by health service expenditure

(World Bank definition), presented by batch

Anastomotic leak rate

Batch _Pre- _ Post- _ Pre- _ _Post- ' _Pre- _ _Post- _
intervention intervention intervention intervention intervention intervention
Low Middle Top

Total 21 (17.5%) 14 (12.5%) 27 (9.3%) 20 (11.2%) 122 (9.5%) 95 (9.0%)
1 0 (0.0%) 0 (0.0%) 1 (4.3%) 1 (11.1%) 21 (9.4%) 9 (8.3%)

2 0 (0.0%) 0 (0.0%) 1 (12.5%) 2 (9.1%) 4 (12.5%) 13 (13.8%)
3 1 (50.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 12 (11.2%) 10 (6.8%)
4 0 (0.05) 0 (0.0%) 0 (0.0%) 1 (16.7%) 12 (10.8%) 4 (4.1%)

5 0 (0.0%) 0 (0.0%) 3 (15.8%) 0 (0.0%) 14 (10.7%) 4 (5.6%)

6 3 (27.3%) 1 (16.7%) 0 (0.0%) 0 (0.0%) 6 (7.4%) 5 (6.8%)

7 0 (0.0%) 0 (0.0%) 2 (33.3%) 0 (0.0%) 3 (3.6%) 6 (8.5%)

8 0 (0.0%) 1 (6.2%) 5 (8.3%) 2 (11.8%) 9 (10.1%) 5 (7.9%)

9 3 (13.0%) 3 (18.8%) 1 (4.0%) 2 (10.0%) 4 (14.3%) 0 (0.0%)
10 1 (20.0%) 0 (0.0%) 0 (0.0%) 2 (50.0%) 9 (15.5%) 9 (18.0%)
11 5 (25.0%) 2 (12.5%) 1 (3.0%) 0 (0.0%) 1 (3.7%) 2 (9.5%)
12 2 (20.0%) 0 (0.0%) 3 (12.5%) 1 (7.7%) 3 (6.5%) 9 (16.7%)
13 1 (14.3%) 1 (50.0%) 4 (9.5%) 3 (12.5%) 4 (8.0%) 8 (22.2%)
14 0 (0.0%) 0 (0.0%) 3 (21.4%) 4 (21.1%) 11 (16.9%) 0 (0.0%)
15 0 (0.0%) 1 (20.0%) 3 (20.0%) 1 (50.0%) 4 (6.5%) 2 (4.1%)
16 5 (41.7%) 5 (26.3%) 0 (0.0%) 1 (33.3%) 5 (5.8%) 9 (15.3%)
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Supplementary Table 14: Subgroup analysis of anastomotic leak by World Bank income group,

presented by batch

Anastomotic leak rate
Batch Pre-intervention ‘ Post-intervention Pre-intervention ‘ Post-intervention
Low/middle Income High Income
Total 60 (11.7%) 37 (10.1%) 110 (9.3%) 92 (9.4%)
1 3 (6.0%) 1 (4.5%) 19 (9.6%) 9 (9.5%)
2 3 (23.1%) 3 (8.3%) 2 (7.4%) 12 (15.0%)
3 1 (12.5%) 0 (0.0%) 12 (11.2%) 10 (6.8%)
4 0 (0.0%) 2 (10.0%) 12 (10.6%) 3 (3.6%)
5 3 (10.3%) 0 (0.0%) 14 (11.6%) 4 (6.0%)
6 3 (15.0%) 1 (9.1%) 6 (8.2%) 5 (6.8%)
7 2 (5.9%) 1 (4.0%) 3 (3.6%) 5 (8.1%)
8 8 (8.7%) 2 (7.7%) 6 (10.5%) 6 (8.6%)
9 5(9.1%) 3(8.1%) 3 (14.3%) 2 (15.4%)
10 5 (17.2%) 4 (19.0%) 5 (14.7%) 7 (18.4%)
11 7 (14.6%) 2 (9.1%) 0 (0.0%) 2 (5.4%)
12 4 (13.3%) 2 (4.1%) 4 (8.0%) 8 (29.6%)
13 5 (10.2%) 4 (15.4%) 4 (8.0%) 8 (22.2%)
14 3 (21.4%) 4 (21.1%) 11 (16.9%) 0 (0.0%)
15 3 (18.8%) 2 (20.0%) 4 (6.3%) 2 (4.3%)
16 5 (38.5%) 6 (27.3%) 5 (5.8%) 9 (15.3%)

Supplementary Table 15: Subgroup analysis of anastomotic leak by proportion of surgeons
completing online learning modules in each hospital, presented by batch

Anastomotic leak rate

Batch _Pre- _ _Post- . _Pre- . _Post- _ _Pre- _ _Post- _
intervention intervention intervention intervention intervention intervention
<50% 50-79% >=80%

Total 59 (8.3%) 61 (13.8%) 50 (10.5%) 44 (10.2%) 61 (12.2%) 24 (5.1%)

1 2 (4.0%) 0 (0.0%) 5 (4.4%) 6 (6.8%) 15 (18.1%) 4 (14.8%)

2 3 (8.6%) 1 (6.2%) 2 (40.0%) 12 (28.6%) 0 (0.0%) 2 (3.4%)

3 3 (6.5%) 5 (12.5%) 5 (17.2%) 4 (5.7%) 5 (12.5%) 1 (2.3%)

4 2 (10.5%) 2 (5.9%) 5 (9.3%) 2 (5.6%) 5 (9.6%) 1 (3.0%)

5 8 (9.8%) 3 (8.8%) 6 (17.1%) 0 (0.0%) 3 (9.1%) 1 (2.6%)

6 1 (2.4%) 3 (8.1%) 3 (21.4%) 2 (11.1%) 5 (13.2%) 1 (3.4%)

7 0 (0.0%) 3 (60.0%) 2 (3.0%) 1 (2.6%) 3 (7.1%) 2 (4.7%)

8 4 (5.9%) 3(7.7%) 5 (16.7%) 5 (20.0%) 5 (9.8%) 0 (0.0%)

9 2 (11.1%) 2 (13.3%) 2 (5.6%) 0 (0.0%) 4 (18.2%) 3 (13.6%)

10 7 (13.2%) 9 (20.0%) 3 (30.0%) 2 (14.3%) 0 (0.0%) 0 (0.0%)

11 1 (2.6%) 2 (10.0%) 2 (8.0%) 1 (33.3%) 4 (23.5%) 1 (2.8%)

12 3 (5.4%) 10 (20.8%) 1 (8.3%) 0 (0.0%) 4 (33.3%) 0 (0.0%)

13 6 (8.5%) 9 (20.0%) 0 (0.0%) 0 (0.0%) 3 (12.0%) 3 (20.0%)

14 12 (22.6%) 2 (8.7%) 0 (0.0%) 2 (7.4%) 2 (7.7%) 0 (0.0%)

15 2 (5.1%) 2 (15.4%) 2 (15.4%) 1 (6.2%) 3 (11.1%) 1 (3.7%)

16 3 (8.1%) 5 (18.5%) 7 (23.3%) 6 (42.9%) 0 (0.0%) 4 (10.0%)
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Supplementary Table 16: Subgroup analysis of anastomotic leak by indication for surgery,
presented by batch

Anastomotic leak rate
Batch Pre-intervention ‘ Post-intervention Pre-intervention ‘ Post-intervention
Benign Malignant
Total 54 (15.6%) 29 (11.8%) 114 (8.5%) 100 (9.1%)
1 9 (20.0%) 1 (4.5%) 13 (6.4%) 9 (9.5%)
2 1 (25.0%) 3 (15.0%) 4 (11.1%) 12 (12.6%)
3 4 (14.8%) 3 (7.3%) 9 (10.2%) 7 (6.3%)
4 3 (12.0%) 0 (0.0%) 9 (9.1%) 5 (5.5%)
5 6 (27.3%) 0 (0.0%) 11 (8.6%) 4 (5.4%)
6 3 (18.8%) 2 (12.5%) 5 (6.6%) 4 (5.9%)
7 1 (4.3%) 2 (10.0%) 4 (4.3%) 4 (6.1%)
8 5 (12.5%) 4 (16.7%) 9 (8.3%) 4 (5.6%)
9 2 (12.5%) 0 (0.0%) 6 (10.2%) 5 (10.6%)
10 5 (25.0%) 2 (13.3%) 5 (11.6%) 9 (20.9%)
11 0 (0.0%) 3 (18.8%) 7 (10.1%) 1 (2.3%)
12 1(7.7%) 0 (0.0%) 6 (9.1%) 10 (15.2%)
13 3 (15.0%) 5 (33.3%) 6 (7.6%) 7 (14.9%)
14 4 (22.2%) 0 (0.0%) 10 (16.4%) 4 (6.5%)
15 1(7.1%) 0 (0.0%) 6 (9.2%) 4 (8.3%)
16 6 (18.2%) 4 (33.3%) 4 (6.1%) 11 (16.2%)

Supplementary Table 17: Subgroup analysis of anastomotic leak by urgency of procedure,
presented by batch

Anastomotic leak rate
Batch Pre-intervention ‘ Post-intervention Pre-intervention ‘ Post-intervention
Elective Expedited/Emergency
Total 106 (8.9%) 75 (7.7%) 64 (12.9%) 54 (14.7%)
1 14 (7.8%) 7 (7.4%) 8 (11.8%) 3 (13.0%)
2 3 (11.1%) 8 (9.0%) 2 (15.4%) 7 (25.9%)
3 10 (11.4%) 9 (8.3%) 3 (11.1%) 1 (2.2%)
4 11 (10.6%) 3 (3.2%) 1 (4.8%) 2 (20.0%)
5 13 (10.5%) 4 (6.6%) 4 (15.4%) 0 (0.0%)
6 4 (6.2%) 4 (6.8%) 5 (17.9%) 2 (8.0%)
7 3 (3.5%) 3 (4.8%) 2 (6.5%) 3 (12.0%)
8 8 (7.1%) 2 (3.1%) 6 (16.2%) 6 (18.8%)
9 7 (13.7%) 3 (7.9%) 1 (4.0%) 2 (16.7%)
10 6 (13.6%) 5 (13.2%) 4 (21.1%) 6 (28.6%)
11 6 (10.0%) 1 (2.9%) 1 (5.0%) 3 (12.5%)
12 3 (7.3%) 7 (15.6%) 5 (12.8%) 3(9.7%)
13 6 (10.3%) 8 (15.7%) 3 (7.3%) 4 (36.4%)
14 4 (7.8%) 0 (0.0%) 10 (35.7%) 4 (14.8%)
15 4 (6.2%) 3 (6.7%) 3 (20.0%) 1(9.1%)
16 4 (10.0%) 8 (14.0%) 6 (10.2%) 7 (29.2%)
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Supplementary Table 18: Subgroup analysis of anastomotic leak by ASA grade, presented by

batch
Anastomotic leak rate
Batch Pre-intervention | Post-intervention Pre-intervention ‘ Post-intervention
ASA 1-3 ASA 3-5
Total 88 (8.8%) 64 (8.1%) 79 (11.6%) 64 (11.7%)
1 10 (7.0%) 6 (9.2%) 12 (11.5%) 4 (7.7%)
2 2 (7.4%) 4 (6.0%) 3(23.1%) 11 (22.4%)
3 8 (13.1%) 5 (6.7%) 5 (9.3%) 5 (6.4%)
4 7 (9.9%) 3 (4.8%) 5 (9.4%) 2 (5.0%)
5 7 (10.3%) 1 (2.2%) 10 (12.2%) 3 (8.8%)
6 9 (17.3%) 2 (4.3%) 0 (0.0%) 4 (10.8%)
7 2 (2.6%) 3 (5.7%) 1 (2.8%) 3(9.7%)
8 5 (6.1%) 4 (5.8%) 9 (13.6%) 3 (12.5%)
9 7 (13.7%) 2 (6.7%) 1 (4.2%) 3 (15.0%)
10 5 (13.5%) 6 (17.1%) 5 (19.2%) 5 (20.8%)
11 2 (3.6%) 2 (4.5%) 5 (20.0%) 2 (13.3%)
12 5 (10.6%) 5 (16.1%) 3 (9.1%) 5 (11.1%)
13 5 (7.1%) 7 (17.9%) 4 (14.3%) 5 (21.7%)
14 2 (5.0%) 2 (4.4%) 12 (32.4%) 2 (10.0%)
15 4 (7.0%) 3(8.8%) 3 (14.3%) 1 (4.5%)
16 8 (13.8%) 9 (18.4%) 1 (2.6%) 6 (18.8%)

Supplementary Table 19: Subgroup analysis of anastomotic leak by operative approach,
presented by batch

Anastomotic leak rate

Batch Pre-intervention ‘ Post-intervention Pre-intervention ‘ Post-intervention
Open Laparoscopic/robotic

Total 124 (13.7%) 88 (12.8%) 46 (5.8%) 41 (6.2%)
1 17 (12.7%) 7 (15.2%) 5 (4.4%) 3 (4.2%)
2 5 (17.9%) 9 (20.0%) 0 (0.0%) 6 (8.5%)
3 7 (14.3%) 5 (6.8%) 6 (9.1%) 5 (6.2%)
4 7 (12.1%) 3 (6.4%) 5 (7.5%) 2 (3.6%)
5 12 (16.4%) 2 (5.1%) 5 (6.5%) 2 (4.8%)
6 5 (11.9%) 2 (4.2%) 4 (7.8%) 4 (11.1%)
7 4 (8.5%) 4 (7.4%) 1 (1.4%) 2 (6.1%)
8 11 (13.8%) 7 (16.3%) 3 (4.3%) 1(1.9%)
9 5 (9.8%) 5 (14.7%) 3 (12.0%) 0 (0.0%)
10 5 (15.6%) 8 (24.2%) 5 (16.1%) 3 (11.5%)
11 5 (11.6%) 4 (9.1%) 2 (5.4%) 0 (0.0%)
12 6 (12.5%) 8 (15.4%) 2 (6.2%) 2 (8.3%)
13 6 (10.5%) 5 (16.7%) 3 (7.1%) 7 (21.9%)
14 13 (25.5%) 4 (12.9%) 1 (3.6%) 0 (0.0%)
15 7 (17.1%) 3 (11.5%) 0 (0.0%) 1 (3.3%)
16 9 (13.2%) 12 (27.3%) 1 (3.2%) 3(8.1%)
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Supplementary Table 20: Subgroup analysis of anastomotic leak by anastomotic technique,

presented by batch

Anastomotic leak rate

Batch Pre-intervention ‘ Post-intervention Pre-intervention ‘ Post-intervention
Handsewn Stapled

Total 71 (11.8%) 45 (9.3%) 99 (9.1%) 83 (9.6%)

1 7 (6.0%) 4 (8.9%) 15 (11.5%) 6 (8.3%)

2 4 (23.5%) 4 (14.3%) 1 (4.3%) 11 (12.5%)

3 7 (15.9%) 4 (5.2%) 6 (8.5%) 6 (7.9%)

4 2 (4.5%) 1 (2.4%) 10 (12.3%) 4 (6.5%)

5 8 (11.8%) 3 (11.1%) 9 (11.0%) 1 (1.9%)

6 4 (12.1%) 2 (8.0%) 5 (8.3%) 4 (6.8%)

7 4 (6.8%) 3 (8.6%) 1 (1.7%) 3 (5.8%)

8 3 (7.7%) 2 (8.7%) 11 (10.2%) 6 (8.2%)

9 1 (5.3%) 4 (22.2%) 7 (12.3%) 1(3.1%)

10 5 (20.0%) 3 (13.0%) 5 (13.2%) 8 (22.2%)

11 5 (16.1%) 4 (11.1%) 2 (4.1%) 0 (0.0%)

12 5 (22.7%) 1 (2.6%) 3 (5.2%) 9 (24.3%)

13 4 (16.0%) 2 (15.4%) 5 (6.8%) 10 (20.4%)

14 3 (12.0%) 1 (8.3%) 11 (20.4%) 3 (5.4%)

15 2 (14.3%) 2 (14.3%) 5 (7.7%) 1 (2.4%)

16 7 (30.4%) 5 (18.5%) 3 (3.9%) 10 (18.5%)

Supplementary Table 21: Subgroup analysis of anastomotic leak by the grade of the primary

operating surgeon, presented by batch

Anastomotic leak rate

Batch Pre-intervention ‘ Post-intervention Pre-intervention ‘ Post-intervention
Trainee Consultant

Total 38 (10.3%) 33 (11.0%) 132 (10.0%) 96 (9.2%)

1 7 (15.6%) 2 (6.9%) 15 (7.4%) 8 (9.1%)

2 1 (25.0%) 4 (14.3%) 4 (11.1%) 11 (12.5%)

3 4 (12.9%) 4 (7.8%) 9 (10.7%) 6 (5.9%)

4 0 (0.0%) 1 (5.9%) 12 (11.0%) 4 (4.7%)

5 2 (5.6%) 1 (6.7%) 15 (13.2%) 3 (4.5%)

6 0 (0.0%) 0 (0.0%) 9 (10.8%) 6 (8.8%)

7 1 (3.0%) 0 (0.0%) 4 (4.8%) 6 (7.5%)

8 3 (27.3%) 2 (18.2%) 11 (8.1%) 6 (7.1%)

9 3 (11.5%) 1 (8.3%) 5 (10.0%) 4 (10.5%)

10 2 (18.2%) 1(9.1%) 8 (15.4%) 10 (20.8%)

11 0 (0.0%) 1(9.1%) 7 (11.9%) 3 (6.2%)

12 1 (7.7%) 3 (27.3%) 7 (10.4%) 7 (10.8%)

13 1 (3.6%) 4 (13.8%) 8 (11.4%) 8 (24.2%)

14 4 (17.4%) 2 (8.3%) 10 (17.9%) 2 (4.7%)

15 4 (12.9%) 2 (18.2%) 3 (6.2%) 2 (4.4%)

16 5 (16.7%) 5 (27.8%) 5 (7.2%) 10 (15.9%)
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Supplementary Table 22: Subgroup analysis of anastomotic leak by the specialty of the primary
operating surgeon, presented by batch

Anastomotic leak rate
Batch Pre-intervention ‘ Post-intervention Pre-intervention ‘ Post-intervention
General Colorectal
Total 84 (13.9%) 55 (12.5%) 86 (7.9%) 74 (8.1%)
1 12 (10.6%) 4 (18.2%) 10 (7.5%) 6 (6.3%)
2 4 (25.0%) 4 (10.3%) 1 (4.2%) 11 (14.3%)
3 4 (12.9%) 5 (9.1%) 9 (10.7%) 5 (5.1%)
4 1 (4.0%) 2 (5.0%) 11 (11.0%) 3 (4.8%)
5 9 (15.8%) 2 (10.5%) 8 (8.6%) 2 (3.2%)
6 8 (24.2%) 3(9.1%) 1 (1.7%) 3 (5.9%)
7 2 (8.7%) 2 (9.5%) 3 (3.2%) 4 (6.1%)
8 5 (13.2%) 4 (17.4%) 9 (8.3%) 4 (5.5%)
9 3(7.7%) 4 (14.8%) 5 (13.5%) 1 (4.3%)
10 5 (22.7%) 2 (18.2%) 5 (12.2%) 9 (18.8%)
11 5 (17.2%) 4 (18.2%) 2 (3.9%) 0 (0.0%)
12 5 (17.2%) 3(7.7%) 3 (5.9%) 7 (18.9%)
13 5 (14.3%) 2 (16.7%) 4 (6.3%) 10 (20.0%)
14 6 (19.4%) 0 (0.0%) 8 (16.7%) 4 (6.8%)
15 2 (10.0%) 1 (5.9%) 5 (8.5%) 3 (7.7%)
16 8 (12.7%) 13 (25.5%) 2 (5.6%) 2 (6.7%)
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Sensitivity analyses

Supplementary Table 23: Pre-operative leak risk calculator component only

Pre-operative leak risk calculator

No Yes

NoO 1305/1454 (89.6%) 1409/1546 (91.1%)

Missing 26 11

No 1502/1573 (95.5%) 1563/1621 (96.4%)
Mortality Yes 71/1573 (4.5%) 58/1621 (3.6%)

Missing 20 13

No 1449/1574 (92.1%) 1521/1621 (93.9%)
Re_operation Yes 125/1574 (79%) 100/1621 (61%)

Missing 19 13

No 1478/1574 (93.9%) 1514/1621 (93.4%)
Re-admission Yes 96/1574 (61%) 107/1621 (66%)

Missing 19 13

<10 days 1150/1570 (73.3%) 1203/1616 (74.4%)

Missing 23 18

No 1507/1568 (96.1%) 1575/1620 (97.2%)
Unplanned admission to Yes 61/1568 (3.9%) 45/1620 (2.8%)
intensive care

Missing 25 14

Supplementary Table 24: Intra-operative leak risk calculator component only

Intra-operative leak risk calculator

No Yes

No 1928/2145 (89.9%) 784/854 (91.8%)
Anastomotic leak Yes 217/2145 (10.1%) 70/854 (8.2%)

Missing 28 12

No 2193/2288 (95.8%) 869/902 (96.3%)
Mortality Yes 95/2288 (4.2%) 33/902 (3.7%)

Missing 30 4

No 2116/2290 (92.4%) 853/902 (94.6%)
Re-operation Yes 17472290 (7.6%) 49/902 (5.4%)

Missing 28 4

No 2139/2290 (93.4%) 850/902 (94.2%)
Re-admission Yes 151/2290 (6.6%) 52/902 (5.8%)

Missing 28 4

<10 days 1673/2287 (73.1%) 675/896 (75.3%)
Length of stay >10 days 614/2287 (26.9%) 221/896 (24.7%)

Missing 31 10

No 2197/2284 (96.2%) 882/901 (97.9%)
Unplanned admission to Yes 87/2284 (3.8%) 19/901 (2.1%)
intensive care

Missing 34 5
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Supplementary Table 25: Safe anastomosis checklist component only

Safe anastomosis checklist

No

Yes

Anastomotic leak No 1305/1454 (89.7%) 1412/1551 (91.1%)
Yes 149/1454 (10.3%) 139/1551 (8.9%)
Missing 23 11

Mortality No 1497/1566 (95.6%) 1571/1630 (96.4%)
Yes 69/1566 (4.4%) 59/1630 (3.6%)
Missing 22 12

Re-operation No 1447/1568 (92.3%) 1526/1630 (93.6%)
Yes 121/1568 (7.7%) 104/1630 (6.4%)
Missing 20 12

Re-admission No 1471/1568 (93.9%) 1523/1630 (93.4%)
Yes 96/1568 (6.1%) 107/1630 (6.6%)
Missing 20 12

Length of stay <10 days 1120/1565 (71.6%) 1233/1624 (75.9%)
>10 days 445/1565 (28.4%) 391/1624 (24.1%)
Missing 23 18

i‘f}?g’r'g?vgega"’r‘gm'ss'on © 1 No 1502/1564 (96.0%) 1582/1627 (97.2%)
Yes 62/1564 (4.0%) 45/1627 (2.8%)
Missing 24 15

Supplementary Table 26:

Online educational modules component only

Online educational modules
No Yes

Anastomotic leak No 1416/1562 (90.6%) 1298/1439 (90.2%)
Yes 146/1562 (9.4%) 141/1439 (9.8%)
Missing 26 12

Mortality No 1599/1674 (95.5%) 1463/1517 (96.5%)
Yes 75/1674 (4.5%) 54/1517 (3.5%)
Missing 23 11

Re-operation No 1559/1676 (93.0%) 1410/1517 (93.0%)
Yes 117/1676 (7.0%) 107/1517 (7.0%)
Missing 21 11

Re-admission No 1573/1676 (93.8%) 1417/1517 (93.4%)
Yes 103/1676 (6.2%) 100/1517 (6.6%)
Missing 21 11

Length of stay <10 days 1226/1675 (73.2%) 1123/1509 (74.4%)
>10 days 449/1675 (26.8%) 386/1509 (25.6%)
Missing 22 19

Unplanned admissionto | 1607/1670 (96.2%) 1473/1516 (97.2%)

intensive care
Yes 63/1670 (3.8%) 43/1516 (2.8%)
Missing 27 12
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Supplementary Table 27: Anastomotic leak rate pre- and post-intervention by surgeon

engagement rate for sequence 2 hospitals only

Engagement rate per hospital-team

Anastomotic leak
Pre-intervention

Anastomotic leak
Post-intervention

<50%
50-79%
280%

31/403 (7.7%)
18/159 (11.3%)
35/254 (13.8%)

39/287 (13.6%)
13/126 (10.3%)
8/178 (4.5%)

Supplementary Table 28: Engagement rates in surgeons with the online educational modules,
implementation rates in clinical practice on patients and anastomotic leak rates in those

patients.

Engagement of
hospital-teams
with modules

Implementation of all
components introduced in
the modules in patients

(per-protocol)

Anastomotic leak

No implementation of
one or more

component(s) in patients

Anastomotic leak

50% or less
50%-79%
80% or more

449/1302 (34.5%)
316/726 (43.5%)
505/966 (52.3%)

53/449 (11.8%)
34/316 (10.8%)
28/505 (5.5%)

853/1303 (65.5%)
410/726 (56.5%)
461/966 (47.7%)

77/853 (9.0%)
38/410 (9.3%)
57/461 (12.4%)
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Checklists

Supplementary Table 29: CONSORT-SW extension checklist for the stepped wedge cluster

randomised trial

Topic :gm Checklist item Section
Title and abstract
Identification as a stepped wedge cluster randomised trial | .
la . ) Title
in the title.
Structured summary of trial design, methods, results, and
1b conclusions (see separate SW-CRT checklist for Title
abstracts).
Introduction
2a Scientific background. Rationale for using a cluster Rationale
B;x_ck%round and design and rationale for using a stepped wedge design.
objectives — —
2b Specific objectives or hypotheses. Intro
Methods
Description and diagram of trial design including
definition of cluster, number of sequences, number of
3a clusters randomised to each sequence, number of Trial desian
. . periods, duration of time between each step, and whether 9
Trial design the participants assessed in different periods are the
same people, different people, or a mixture.
3b Important changes to methods after trial commencement |Pragmatic
(such as eligibility criteria), with reasons. design
o 4a Eligibility criteria for clusters and participants. Clusfte.rs
Participants /participants
4b Settings and locations where the data were collected. Participants
The intervention and control conditions with sufficient
details to allow replication, including whether the Development
Interventions 5 intervention was maintained or repeated, and whether it |of QI
was delivered at the cluster level, the individual intervention
participant level, or both.
Completely defined prespecified primary and secondary
6a outcome measures, including how and when they were | Outcomes
Outcomes assessed.
Any changes to trial outcomes after the trial commenced,
6b . N/A
with reasons.
How sample size was determined. Method of calculation
and relevant parameters with sufficient detail so the
calculation can be replicated. Assumptions made about .
Ta . L Sample size
) correlations between outcomes of participants from the
Sample size same cluster. (see separate checklist for SW-CRT
sample size items).
7b When app_llcable_, e>_<p|anat|on of any interim analyses Sample size
and stopping guidelines.
Randomisation
Sequence Method used to generate the random allocation to the o
) 8a Randomisation
generation sequences of treatments.
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8b

Type of randomisation; details of any constrained
randomisation or stratification, if used.

Randomisation

Allocation
concealment
mechanism

Specification that allocation was based on clusters;
description of any methods used to conceal the allocation
from the clusters until after recruitment.

Randomisation

Implementation

10a

Who generated the randomisation schedule, who
enrolled clusters, and who assigned clusters to
sequences.

Randomisation

10b

Mechanism by which individual participants were
included in clusters for the purposes of the trial (such as
complete enumeration, random sampling; continuous
recruitment or ascertainment; or recruitment at a fixed
point in time), including who recruited or identified
participants.

Randomisation

10c

Whether, from whom and when consent was sought and
for what; whether this differed between treatment
conditions.

Patient
participation

Blinding

1lla

If done, who was blinded after assignment to sequences
(eg, cluster level participants, individual level participants,
those assessing outcomes) and how.

Blinding

11b

If relevant, description of the similarity of treatments.

N/A

Statistical
methods

12a

Statistical methods used to compare treatment conditions
for primary and secondary outcomes including how time
effects, clustering and repeated measures were
considered.

Statistical
analysis

12b

Methods for additional analyses, such as subgroup
analyses, sensitivity analyses, and adjusted analyses.

Statistical
analysis

Results

Participant flow
(a diagram is
strongly
recommended)

13a

For each treatment condition or allocated sequence, the
numbers of clusters and participants who were assessed
for eligibility, were randomly assigned, received intended
treatments, and were analysed for the primary outcome
(see separate SW-CRT flow chart).

Figure 2

13b

For each treatment condition or allocated sequence,
losses and exclusions for both clusters and participants
with reasons.

Supplementary
Figure 2-5

Recruitment

1l4a

Dates defining the steps, initiation of intervention, and
deviations from planned dates. Dates defining
recruitment and follow-up for participants.

Pragmatic trial

14b

Why the trial ended or was stopped.

Sample size

Baseline data

15

Baseline characteristics for the individual and cluster
levels as applicable for each treatment condition or
allocated sequence.

Results

Numbers
analysed

16

The number of observations and clusters included in
each analysis for each treatment condition and whether
the analysis was according to the allocated schedule.

Results

Outcomes and
estimation

17a

For each primary and secondary outcome, results for
each treatment condition, and the estimated effect size
and its precision (such as 95% confidence interval); any
correlations (or covariances) and time effects estimated
in the analysis.

Results
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For binary outcomes, presentation of both absolute and

17b relative effect sizes is recommended. Results
. Results of any other analyses performed, including
Ancillary . Y
analyses 18 subgrou_p_ analyses and adjusted analyses, distinguishing |Results
prespecified from exploratory.
Important harms or unintended effects in each treatment
Harms 19 condition (for specific guidance see CONSORT for N/A
harms).
Discussion
S Trial limitations, addressing sources of potential bias, : .
Limitations 20 . L - . Discussion
imprecision, and, if relevant, multiplicity of analyses.
Generalisability (external validity, applicability) of the trial
Generalisability |21 findings. Generalisability to clusters or individual Discussion
participants, or both (as relevant).
. Interpretation consistent with results, balancing benefits . .
Interpretation 22 o : Discussion
and harms, and considering other relevant evidence.
Other information
Registration 23 Registration number and name of trial registry. Methods
Protocol 24 Where the full trial protocol can be accessed, if available. |Methods
Funding o5 Sources of funding and other support (such as supply of Methods
drugs), and the role of funders.
Whether the study was approved by a research ethics
Research ethics 26 committee, with identification of the review committee(s). Methods

review

Justification for any waiver or modification of informed
consent requirements.
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Figures

Supplementary Figure 1: Development and delivery of the EAGLE RCT mapped to the MRC/NIHR complex interventions framework.
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Case ascertainment

Supplementary Figure 2: Case ascertainment flowchart

Number of hospitals in EAGLE
355

Number of hospitals

{ not contacted

0

Number of hospitals contacted
355

j Number of hospitals
not responded

85
Number of hospitals responded
270
Number of hospitals Number of hospitals inconsistent
consistent case ascertainment case ascertainment
200 70
Number of hospitals lower Number of hospitals higher
returned figure* returned figure**
23 47
Number of hospitals Number of hospitals
confirmed mistake/ with inconsistent case
figure now matches ascertainment
25 22
*Number of hospitals lower returned figure = number of cases )
in validation check lower than entered in study Total number of potential
missing cases
**Number of hospitals higher returned figure = number of 69

cases in validation check higher than entered in study
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Case ascertainment and data validation

Of the 270/332 (81.3%) hospital-teams that carried out case ascertainment, 22/270 (8.1%)
reported inconsistent data (the number of right colectomy operations were different to the
number recorded on REDCap; specifically, that the case ascertainment number was higher than
the number on REDCap), Supplementary Figure 5. These 22 sites reported a total of 69 missed
cases. Extrapolated across the full dataset, the estimated number of missed cases was 85/3268
(2.5%). Of the 71 hospital-teams who completed the data validation, 710 data points were
checked for accuracy (10 per hospital-team). 27/710 data points were noted as inaccurate
(3.8%). None of the hospital-teams had more than 10% overall inaccurate data.
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Supplementary Figure 3a) Detailed consort diagram of hospital level data by randomisation

sequence — part 1

Hospital data Batch 1-8
355 hospitals randomised from 81 countrias
[n= 3464 patients)
Sequence 1 Sequence 2 Sequence 3
B =1 [ ] [ e = | L [ [T= B
caleczzn ceduction cetmazr extecicn
[~ 1 hospitals eacluded from analysts of | 0 hospitals enchuded from analysis of s 0 haospltals excluded from analysis of
primary cutcome primary cutcome primary outcome
Batch 1
Reason for hospital exclusion: Reason for haspital exclusion: Reason for hospital exclusion:
Withdrawn =) wiithdrawn {n=0) Withdrawn =t}
Entered na data (n=1] Entered na data [n=0) Entered no data {n=0]
¥ ¥ ¥
Total 7 hospltals included In intention-to-treat analysis 12 haspltals included In intention-to-treat 17 hespétals Included in Intention-to-treat
=36 for primary outcome analysis for primary outcome amalysks for primary outcome
|—| 0 hospitals excluded from analyss of —m{ @ hespitals excuded from analysis of —{  0hospitals exciuded from analysis of
primary outcome primary outcame primary autcome
Batch 2
Reason for hospital exclusian: Reazan for haspital exclusion: Reason for hospital exclusian:
Withdrawm =) witthdrawn {n=0] Witharawm [r=0)
Entered na data (n=0) Entered na data [n=0) Entered no data {n=0]
¥ ¥ ¥
Total 11 hospitals included In Intention-to-treat 4 hospitals Included In intentian-to-treat anakysls 2 hospitals included In Intention-to-treat analysis
=17 amalyss for primary outcome for primary owtcome: for primary outcome
(— 0 hospitals excluded from analyss of (——p 0 hospitals exchuded from analysis of (— O hospitals excluded from analysis of
primary outcome primary outcame primary autcome
Batch 3
Reason for hospital exclusian: Rieazan for haspital exclusian: Reason for hospital exclusian:
Withdrawm =) wittndrawn {n=0] Withdrawm =0}
Entered na data (n=i) Entered no data [n=0) Entered no data fn=0]
¥ ¥ ¥
Total included in 9 haspitals Inclades In Intentian-ta-treat anakysis & hospitals included In Intention-to-treat analysis
=27 amalysis for primary autcoma for primary outcome: for primary outeome
(— 1 hospitals excluded from analyss of (—— 1 hospitals exchuded from analysis of (— 1 hospitals excluded from analysis of
primary outcome primary outcame primary autcome
Batch 4
Reason for hospital exclusian: Rieazan for haspital exclusian: Reason for hospital exclusian:
Withdrawm =) wittndrawn {n=1| Witharawm [r=1)
Entered na data (n=1) Entered no data [n=0) Entered no data fn=0]
¥ ¥ b
Total 7 hospitals incuded In intention-to-treat analysis 7 haspitals inchsded in intentian-to-treat anakysls 7 hospitals included In Intention-to-treat analysis
=21 for primary outcome for primary outcome: for primary cutcome
[ 0 hospitals excluded from analysts of [—| 0 hospitals exchuded from analysis of [ Ohospitals excluded from analysis of
primary cutcome primary cutcome primary outcome
Batch 5
Reason for hospital exclusion: Reason for haspital exclusion: Reason for hospital exclusion:
‘Withdrawm =) wiithdrawn {n=0] Withdrawn [r=0)
Entered na data (n=0] Entered na data [n=0) Entered no data {n=0]
¥ ¥ ¥
Total & hospitals incuded In intention-to-treat analysis 8 haspitals Includssd In Intention-to-treat anakysls & hospitals included In Intention-to-treat analysis
=22 for primary outcome for primary owtcome: for primary outcome
|| 0 hospitals excluded from analysis of [—»{ 0 hospitats excluded from analysis of —w|  0hospitals exciuded from analysis of
primary outcome primary outcame primary autcome
Batch 6
Reason for hospital exclusion: Rieazan for haspital exclusian: Reason for hospital excuskan:
Withdrawm =) witthdrawn {n=0] Witharawm [r=0)
Entered na data (n=0) Entered na data [n=0) Entered no data {n=0]
¥ ¥ ¥
Total 7 hospitals included In intention-to-treat analysis 7 haspitals Includesd In Intention-to-treat anakysls & hospitals included In Intention-to-treat analysis
=20 for primary outcome for primary owtcome: for primary outcome
[ 1 hospitals excluded from analysss of | 0 hospitals exchuded from analysis of (——m O hospitals excluded from analysis of
primary outcome primary outcame primary autcome
Batch 7
Reason for hospital exclusion: Rieazan for haspital exclusian: Reason for hospital excuskan:
Withdrawm =) witthdrawn {n=0] Witharawm [r=0)
Entered no data (n=1) Entered na data [n=0) Entered no data {n=0]
L J ¥ ¥
Total 7 hospitals incuded In intention-to-treat analysis 5 haspitals Inclades In Intentian-ta-treat anakysis & hospitals included In Intention-to-treat analysis
=20 for primary outcome tar primary outcome for primary cutcome
(—m 2 hospitals excluded from analysks of (! 0 hospitals exchuded from analysis of [ O hospitals excluded from analysis of
primary outcome primary outcame primary autcome
Batch 8
Reason for hospital exclusion: fieasan for haspital exclusion: Reascn for hespital exclusian:
Withdrawm =1} Withdrawn jn=0] Withdrawm =0}
Entered na data (n=1) Entered no data [n=0) Entered no data fn=0]
L ¥ hJ
Total & hospltals incuded In intention-to-treat analysis 7 haspitals inchsded in intentian-to-treat anakysls 5 hospitals included In Intention-to-treat analysis
=22 for primary outcome for primary outcome: for primary cutcome
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Supplementary Figure 3b) Detailed consort diagram of hospital level data by randomisation sequence —

part 2

Hospital data Batch 9-16

355h | domised from B1 c i
[n= 3464 patients)
Sequence 1 Sequence 2 Sequence 3
| — ES [ N = | L [ [T= S
calecsz cxduction codactzn, cxtecten,
[ 0hospitals excluded from analysés of s 0 hospitals exchuded from analysis of [— | 0 hospitals excluded from analysis of
primary outcome primary cutcome primary outcome
Batch 9
Reason for hospital exclusion: Reason for hospital exclusion: FRieason for hospital exclusion:
Withdrawn {n=a} withdrawn {n=0] Withdramm (=0}
Entered na data {n=0] Entered no data (=0} Entered no data {n=0]
v ¥ ¥
Total 7 hospitals induded In intenthon-to-treat analysis 7 hospitals included In intention-to-treat analysis & hospitals included Im Intention-to-treat analysis
=20 for primary outcome for primary outcome for primary catcome
|— | 1 haspitals excluded from analysis of |—# 0 hospétals exchuded from analysis of |—m 2 hospitals excluded from analysis of
primary autcome primary sutcame peimary outcome
Batch 10
Reason for hospital exclusion: Reason for hospital exclusion: Reason for hospital exclusion:
Withdrawn |n=1} withdrawn. {n=0] ‘Withdrawn [n=2)
Entered na data (n=0) Entered na data [n=0j Entered no data fn=0]
r ¥ h 4
Total 7 hospitals incuded In intenthon-to-treat analysis 7 hospitals included In intention-to-treat analysis 4 hospltals included Im Intention-to-treat analysis
=18 for primary outcome: for primary outcome: for primary cutceme
(—# 1 hospitals excluded from analysks of | 0 hespitals euchuded from analysis of [— 2 hospitals excluded from analysis of
primary outcome primary outcome primary outcome
Batch 11
Reason for hospital exclusion: Reason for hospital exclusion: FRieason for hospital exclusion:
Withdrawn {n=1} withdrawn {n=0] Withdramm [r=2)
Entered na data {n=0] Entered no data [n=0) Entered no data {n=0]
r ¥ h
Tatal 4 hospitals included In intention-to-treat analysis 7 haspitals inclsded In intention-to-treat analysls 4 hospitals included in intention-to-treat analysis
=15 for primary outcome far primary autcome: for primary cutcome
(— 0 haspitals excluded from analysks of e 1 hespitals enchuded from analysis of (— 0 hospitals excluded from analysis of
primary outcome primary outcome primary outcome
Batch 12
Reason for hospital exclusion: Reason for hospital exclusion: FRieason for hospital exclusion:
Withdrawn {n=0} withdrawn {n=1] Withdrasm (=0}
Entered na data {n=0] Entered no data [n=0) Entered no data {n=0]
r ¥ b
Total & hospitals induded In intenthon-to-treat analysis 7 hospitals included In intention-to-treat analysis 2 hospltals included I Intention-to-treat analysis
=21 for primary outcome for primary outcome for primary outcome
[ 3 hospitals excluded from analysés of —m{ 1 hespitals exchuded from analysis of [— | 0 hospitals excluded from analysis of
primary outcome primary cutcome primary outcome
Batch 13
Reason for hospital exclusion: Reason for hospital exclusion: FRieason for hospital exclusion:
‘Withdrawn (n=1} Withdrawn {n=1] ‘Withdrawn [n=0)
Entered o data (n=2] Entered no data [n=0} Entered no data {n=0]
¥ ¥ h 4
Total 5 hospitals induded In intenthon-to-treat analysis 7 hospitals included In intention-to-treat analysis 2 hospltals included I Intention-to-treat analysis
=20 for primary outcome: for primary outcome: for primary cutceme
|— | 1 haspitals excluded from analysis of |—# 0 hospétals exchuded from analysis of |—m 1 hospitals excluded from analysis of
primary autcome primary sutcame peimary outcome
Batch 14
Reason for hospital exclusion: Reason for hospital exclusion: Reason for hospital exclusion:
Withdrawn |n=1} withdrawn. {n=0] ‘Withdrawn [n=0)
Entered na data (n=0) Entered na data [n=0j Entered no data fn=1]
¥ ¥ h 4
Total & hospitals induded In intenthon-to-treat analysis & hospitals included In intention-to-treat analysis & hospltals included I Intention-to-treat analysis
=18 for primary outcome: for primary outcome: for primary cutceme
[ 0 hospitals excluded from analysts of | O hespitals exchuded from analysis of (—{ 0 hospitals excluded from analysis of
primary autcome primary sutcame peimary outcome
Batch 15
Reason for hospital exclusion: Reason for hospital exclusion: Reason for hospital exclusion:
‘Withdrawn |n=0} Withdrawn {n=0] ‘Withdrawn [n=0)
Entered na data {n=0] Entered na data [n=0) Entered no data {n=0]
¥ ¥ h
Total & hospitals induded In intenthon-to-treat analysis & hospitals included In intention-to-treat analysis & hospltals included I Intention-to-treat analysis
=18 for primary outcome far primary autcome: for primary cutcome
(—# 1 hospitals excluded from analysks of | 0 hespitals euchuded from analysis of [— 2 hospitals excluded from analysis of
primary outcome primary outcome primary outcome
Batch 16
Reason for hospital exclusion: Reason for hospital exclusion: FRieason for hospital exclusion:
‘Withdrawn (n=1} withdrawn {n=0] ‘Withdrawn [n=1)
Entered na data {n=0] Entered no data [n=0) Entered no data {n=1]
b ¥ b
Total & hospitals induded In intenthon-to-treat analysis & hospitals included In intention-to-treat analysis 5 hospitals included I Intention-to-treat analysis
=17 for primary outcome for primary outcome for primary outcome
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Supplementary Figure 4a) Detailed consort diagram of patient level data by randomisation
sequence — part 1

Patient data Batches 1-8

355 hospitals randomised from 81 countries
(n= 3464 patients)
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In=0} I} =t in=a]
r hd ¥
Total 48 patlents included In the ivtention-to-treat analysis. 48 patients analysis
25 far outcome: primary autcome: for primary cutceme for primary cwtcome
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Supplementary Figure 4b) Detailed consort diagram of patient level data by randomisation

sequence — part 2

Patient data Batches 9-16

355 hospitals randomised from 81 countries
(m=3454 patients)

¥

[

Sequence 1

10 patients exdued from primary analysts 13 patients exchuded from primarg analysis 2 patients ewcluded from prieary analysis 6 patients excluded from primary analyss:
Reason for patient escusion: Reason for patken escuskar Feason for patient esdusion Reason for patient exchslar:
o anasiomosks formed frez) Ho formed {n=5) Mo anastomasis formed [n=5| Mo anastomasts formed [n=5]
Batchd [ Lasttofolowupines) [—*  Lastoo folow e el [  Lostiofoliowus el [—#  Lostafolowws e
Operaticn cutsice data collection pericd (ne3 ‘Operation cutside data callection period freb) Operation autside data collection periad jn=1) Operation cutskde data callection period r=l)
o anastomoss & outside data collection period Mo anastomosts & cutskde data callection period &
In=2) In=1 =0y
Total P
=126 {| for primary cutcome | | ‘for primary cutcome: | | for primary cutcome: | | ‘for primary outcome:
7 patients excludied from primary analysis. 10 patients exchaded from primary analysis 2 patients escuded from primary analysts 0 patients exduded from primary anakysk
Reason for patient escusion: Reason for patken excusiar Feason for patient Reason for patient exchelar:
o anasiomosks formed freg) Ho formed {n=5) Mo anastomasls formed [n=2| Mo anastomasts formed [n=0f
Batch 10 | gl  Losttofolowup nec) [l Last ta follow up fred) |l Lost to- follow up =l [ Lot ta folow up fred)
Operaticn cutsice data collection pericd (ne3 ‘Operation cutside data callection period fres) ‘chita collection periad red) Operation cutside data callection period fr=d)
o anastomosts & outside data collection period Mo anastomosts & cutskde data callection period &
In=0} In=c} [n=0}
Sotad 2 -
=122 {| for primary cutoome: | | for primary outcome | | for primary outrome: | | for primary outcome
2 patients excludied from primary analysis. 8 patients exduded from primary anatyss. 7 patients escuded from primary analysts 3 patients exduded from primary anakysk
Remon for paient exchusion: Rason for patient esclusian Fason for patient exdusion: Reson for patient e usion:
o anastomosks formed| Mo anastomests fonmed {n=g] Mo anastomasls formed [n=3 Mo anastomasts formed [n=1]
Batch 11 % Losttofollowupine2) ™ Last ta follow up fred) ™ Lost to- foliow up =t} ™ Lot ta folow up fred)
Operaticn citside data ecliection pericd (re} Dperation cutside ot callection pericd fred) DOperation cutside dta colection periad fred) Dperation cutskde dota collection pericd fre2)
o anastomoss & outside data collection period Mo anastomosts & cutskde data callection period &
In=0} In=c} In=0}
Total s
=138 {| for primary outoome: | | for primary outcome | | flor primary outcome: | | for primary outcome
3 patients excludied from primary analysis. 1 patients exduded from primary anatyss. 1 patients escuded from primary analysts 8 patients exduded from primary anakysk
Reson for patient exchsion: Reason for patient eschusion Fanason for patient e Reson for patient e usior:
o anasiomosks formed frez) Mo anastomests formed {n=1] Mo anastomasls formed [n=1| Mo anastomasts formed [n=7)
Batch12 | »  Lostiofolowwp (o) [ Lost o foliowup et »  Lostio followus =) | Lostea folowwp e
Operaticn outside data collection pericd (=2} ‘Dperartion outside cata callection period jred) DOperation outside data collection period fri=l) Dperation cutskde data callection period fr=1
o anastomosts & outside data collection period Mo anastomosts & cutskde data callection period &
In=0} In=c} In=0}
Total s
=156 {| for primary cutcome | | ‘for primary cutcome: | | for primary cutcome: | | ‘for primary outcome:
20 patients exduded from primary analysis 10 patients exchuded from primary analysis 0 patents esciuded from primary analysis 22 patiens excluded from primary analysis
Reason for patient eschsion: Feason for patient evcuskon: Feason for patient esdusio FRatson for patkent excusior
Mo arastomosts formed fne1) Mo anastomeets formed |n=g) s formed [n=0f Mo anastomests formed [n=d)
Batch13 % Lostiofolowwp (neg) [ Losteofolower: o Lostio followu =) | Lostea folowsp fren)
Operation outsice data collection period (n=15) ‘Dperation cutside cota callection period frel) Operation autside dta collection pertod jr=l) Ooeration cutside data callectin period jr=10|
Mo anastomesis & outsice data coliection pericd Mo anastomosis & cutskde cata callection periad "
) In=1) In=c} |
Total 3 s
=161 {| ‘for primary cutoome | | for primary outcome | | for primary outcome: | | for primary outcome
4 patients excluded from primary analysis. 7 pattients exduded from primary anatyss. 1 patients escuded from primary analysts 8 patients exduded from primary anakysk
Reason for patient exchasion: Reson for patient exchisian: Feasan for patient esclusion: Rasan for patient eschuslor:
o anasiomosks formed fre1) Mo anastomests formed {n=d) Mo anastomasis formed [n=1| Mo anastomasts formed [n=5]
Batch 14 ] Loat to follow p (=0} = Last ta follow g Bl Lost to- follow up =l [~ Lot ta folow up fred)
Operaticn cutsice data collection pericd (ne3 ‘Operation cutside data callection period fre3) Operation autside data collection periad =) Operation cutskde data collection period r=3)
o anastomosts & outside data collection period Mo anastomosts & cutskde data callection period &
fetl) {n=0} In=c} In=0}
Total s
=147 {| for primary cutcome | | ‘for primary cutcome: | | for primary outcome: | | for primary outcome
10 patients exduded from primany analysts 4 patients exduded from primary anatyss 9 patients escluded from grieary analysts 2 patients excluded from primary anlyss:
Reason for patient eschsion: RAeason for patken esdusian: Feason for patient esdusion Reason for patient exchslar:
anastomests formed freg) Mo anastomasis formed [n=4) Mo anastomans formed [n=g| Mo anastomests formed [n=2)
Batch 15 [® Lot tofollowupineo) ™ Lax o follow g ™ Lost to- foliow up =t} ™ Lot ta folow up fred)
Operaticn cutsice data collection pericd (ne&f ‘Operation cutside data callection period fred) Operation autside data collection periad jn=) Operation cutskde data callection period r=d)
Mo anastomesks & outsice data collection pericd Mo anastomesis & cutside dota callection period *
el In=0} In=c} In=0}
Total s
=135 {| for primary cutcome | | ‘for primary cutcome: | | for primary outcome: | | for primary outcome
1 patients excluded from primary analysis. 14 patients exchuded from primary analysis 2 patients escuded from primary analysts & patients exduded from primary anakysk
Reason for patient escusion: Reason for patken escusiar Fzason for patient esdusion Reason for patient exchslar:
o arastomoss formed el Mo anastomaets In=14) 5 formed [n=2) Noanastomoaets formed (=1
Batch 16 [ Lot tofollowupineo) — Laost ta follow g Bl Lost to- foliow up =t} [~ Lot ta folow up fred)
Operaticn cutsice data collection pericd (ne0f ‘Operation cutside data callection period fred) ‘chita collection periad rel) Operation cutside data callection period re5)
Mo anastomess & outsice data collection pericd ho anastomsis & cutskde data callection period &
fetl) {n=0} In=c} In=0}
Total s
=180 {| for primary cutcome | | ‘for primary cutcome: | | for primary outcome: | | for primary outcome

Pre-Interventian

Tatal number of patients=1927

Reason for patient exclusion:
Mo anastomosis farmed [n=121]
Lost o fallaw up {n=15)
de data

Na anastomaosis and cperation cutsice data
collection period [m=g]

h

Post-interventian

Total numier of patlents=1537

FReasan for patient esclusion:
Mo anastamesis formed {n=85)
Lost ta follow up (m=8]

tian autside data callection periad [r=s3)
Mo anastamasis and aperaticn outside data.
ollection period {n=3)

41




Supplementary Figure 5: Proportion of hospital-teams completing online educational modules

(engagement) split by those with early (batches 1-8) participation and late (batches 9-16)
participation.
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Sensitivity analyses

Supplementary Figure 6: Per-protocol sensitivity analysis of primary outcome (completion of all three components of QI intervention) across all

batches
Surgery Surgery
Post-intervention Pre-intervention Odds ratio Odds ratio
Batch Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Batch 1 7 86 22 247 9.1% 1.08 [0.24, 4.79] i
Baich 2 12 101 5 40 7.6% 0.92[0.18, 4.75]
Batch 3 9 117 13 115 11.6% 0.66[0.18, 2.50] S R
Batch 4 3 86 12 125 7.3% 0.39[0.07, 2.08] — =
Batch 5 0 47 17 150 Not estimable
Batch 6 3 62 9 93 6.8% 0.39[0.07, 2.23] R
Batch 7 5 80 5 117 Not estimable
Batch 8 3 60 14 149 6.9% 0.25[0.05, 1.41] _—
Batch 9 5 39 8 76 4.6% 1.74 [0.21, 14.29)
Batch 10 7 35 10 63 8.8% 1.14[0.25, 5.20] — =
Batch 11 3 48 7 80 Not estimable
Batch 12 3 39 8 80 5.9% 1.07 [0.17, 6.93]
Batch 13 9 47 9 99 9.6% 2.93[0.68, 12.59] ——
Batch 14 4 61 14 79 5.9% 0.21 [0.03, 1.36]
Batch 15 3 41 7 79 6.9% 0.75[0.13, 4.18] — =
Batch 16 13 65 10 99 9.0% 2.02[0.45, 9.13] — -
Total (95% CI) 1014 1691 100.0% 0.84[0.53, 1.31] Q
Total events: 89 170
[ I | | ]
Test for overall effect: Z = -0.774 (P = 0.439) 0.01 0.1 1 10 100

Post-intervention better

Pre-intervention better

* Each batch analysed using a mixed effects logistic regression model adjusting for hospital number of beds, country income, type of hospital (referral vs. non-referral), sex,
urgency, and data collection period. Hospital included as a random effect. Overall effect pooled in a random effects meta-analysis using the inverse variance approach of

DerSimonian and Laird.
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Supplementary Figure 7: Sensitivity analysis of QI intervention on anastomotic leak rate excluding the first two batches, which were paused due
to the COVID-19 pandemic (meta-analysed across batches 3 to 16*)

Surgery Surgery
Post-intervention Pre-intervention Odds ratio Odds ratio
Batch Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Batch 3 10 153 13 15 9.6% 0.54 [0.14, 2.13] B
Batch 4 5 103 12 125 8.1% 0.49[0.11, 2.20] —
Batch 5 4 81 17 150 7.8% 0.55[0.12, 2.53] e
Batch & 6 84 9 93 7.9% 0.98[0.21, 4.49] S WE—
Batch 7 6 87 5 "7 5.5% 0.49 [0.08, 3.03) _——
Batch 8 8 96 14 149 7.8% 0.33[0.07, 1.52] e
Batch 9 5 50 8 76 4.7% 0.85[0.12, 6.10]
Batch 10 1 59 10 83 9.0% 0.94 [0.23, 3.90] — .
Batch 11 4 59 7 80 3.6% 3.07 [0.32, 29.21]
Batch 12 10 76 8 80 7.5% 2.68 [0.57, 12.73] - =
Batch 13 12 62 9 99 9.1% 2.71(0.66, 11.14) —_——
Batch 14 4 68 14 79 5.3% 0.19[0.03, 1.20] S
Batch 15 4 56 7 79 6.8% 0.81[0.18, 4.18] _— e
Batch 16 15 81 10 99 7.3% 1.76 [0.36, 8.55] D —
Total (95% CI) 1348 1691 100.0% 0.85 [0.56, 1.30] *
Total events: 129 170 | : : : |
0.01 0.1 1 10 100
Test for overall effect: Z =-0.737 (P = 0.461) Post-intervention better Pre-intervention better

* Each batch analysed using a mixed effects logistic regression model adjusting for hospital number of beds, country income, type of hospital (referral vs. non-referral), sex,
urgency, and data collection period. Hospital included as a random effect. Overall effect pooled in a random effects meta-analysis using the inverse variance approach of
DerSimonian and Laird.
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Alexandra Triantafyllou, Charalampos Theodoropoulos, Georgia Matthaiou, Natalia
Westzaan, Santo Etelka, Tania Triantafyllou,

Laiko University Hospital
Dimitrios Schizas, Eustratia Mpaili, Lysandros Karydakis, Maria Mpoura,

Laiko University Hospital

Despoina Danassi, Dimitrios Schizas, loannis Karavokyros, Lysandros Karydakis, Maria
Mpoura, Nikoletta Dimitriou, Xrysoyla Livanou,

Laiko University Hospital

Athanasia Kikira, Gerasimos Tsourouflis, Nefeli-Kaiti Tomara, Nikolaos Nikiteas, Panagiotis
Dorovinis, Zoe Garoufalia,

Mitera Hospital
Gregory Tsiotos, Konstantinos Stamou, Neriada Kocka, Nikiforos Ballian, Spyros Kalakonas,

University Hospital of Heraklion Crete And Interclinic Hospital of Crete

Elias Athanasakis, Emmanuel Chrysos, Evangelos Xynos, John Tsiaoussis, Kyriaki Papadaki,
Sofia Xenaki, Vasileia Nyktari,

General University Hospital of Larissa

Chamaidi Sarakatsianou, Effrosyni Bompou, Eleni Arnaoutoglou, George Tzovaras, loannis
Baloyiannis, loannis Mamaloudis, Konstantinos Perivoliotis,

General University Hospital of Patras
Eirini Apostolidi, Francesk Mulita, Georgios Karpetas, loannis Maroulis, Michail Vailas,

Metaxa Cancer Hospital

Angeliki Petra, Elissaios Kontis, Emmanouil Kaouras, loannis Katsaros, Lykourgos Katsiaras,
Panagiotis Manikis, Triada Papadopoulou,

General Hospital of Nikaia
Aristeidis Papadopoulos, Eleni Manioti, Georgia Zeringa, loannis Katsinelis, Odysseas
Mouzakis, Pinelopi Kouki, Vasiliki Nikolaou,

Tzaneio General Hospital
Athanasios Marinis, Kalliopi Alexopoulou, Maria Papadaki, Styliani-Aikaterini Vederaki,
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Papageorgiou General Hospital

Athina Samara, Dimitris Giakoustidis, Grigorios Christodoulidis, Metaxia Bareka, Paraskevi
Chatzikomnitsa, Stavroula Tsigara, Vasileos Papadopoulos,

George Papanikolaou General Hospital of Thessaloniki

Eirini Zarzava, Elissavet Anestiadou, Loutzidou Lydia, Magda Apostolakidou, Orestis
loannidis, Savvas Simeonidis, Stefanos Mpitsianis,

Hong Kong Sar, China
Prince of Wales Hospital

Kaori Futaba, Prudence Tai Huen Tam, Simon Siu Man Ng, Vivian Nga Man Lau, Wing Kin
Tse,

Hungary
Szent Borbala Kérhaz

Balazs Banky, Erika Dolhai, Eva Horvéath, J6zsef Golub, Jozsef Marton, Lorand Lakatos, Nora
Susztak,

India
All India Institute of Medical Science Bhopal

Ajeet Pratap Maurya, Hansraj Kumawat, Pradeep Saxena, Rahul Lather, Vaishali
Waindeskar,

Synergy Institute of Medical Sciences
Archana Khanduri, Laxmi Goyal, Rahul Gupta, Sudhir Singh,

Basavatarakam Indo American Cancer Hospital & Research Institute

Ajesh Raj Saksena, Basanth Kumar Rayani, Jayamma Kasula, Kvvn Raju, Manan Mukundlal
Shah, Subramanyeshwar Rao Thammineedi, Sujit Chyau Patnaik,

All India Institute of Medical Sciences (Aiims), Jodhpur

Darshana Rathod, Dharma Ram Poonia, Jeewan Ram Vishnoi, Nivedita Sharma, Rajendar
Byshetty, Ram Kishan Yadav, Sanjeev Misra,

Institute of Postgraduate Medical Education And Research
Arkadeep Dhali, Gopal Krishna Dhali, Jyotirmoy Biswas, Sukanta Ray, Tapas Ghose,

Tata Medical Center

Amrit Pipara, Huirongbam Madon Singh, Manas Kumar Roy, Neha Desai, Robin
Thambudorai, Vijaykumar Ishwarappagol,

King George's Medical University

Arun Chaturvedi, Devanshi Verma, Naseem Akhtar, Sameer Gupta, Shiv Rajan, Tanmay
Tiwari, Vijay Kumar,

Christian Medical College & Hospital

Amit Mahajan, Deepak Jain, Dootika Liddle, Jyoti Jyoti, Parvez David Haque, Ritu Jain,
Sreejith Kannummal Veetil, William Prem,
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Kasturba Medical College Hospital, Manipal

Badareesh Lakshminarayana, Bharath Veerabhadrappa S, Prema Harish Poojary, Rama
Rani Krishna Bhat, Stanley Mathew,

Maulana Azad Medical College
Lalit Gupta, Lovenish Bains, Lovenish Bains, Manish Kumar, Nishu Singh, Pawanindra Lal,

Government Medical College Patiala
Akanksha Sharma, Ashwani Kumar, Lalit Garg, Manisha Aggarwal, Ruchi Jakhar,

All India Institute of Medical Sciences

Ajit Kumar, Bodhisattva Bose, Farhanul Huda, Nitish Thakur, Puneet Dhar, Rajkumar
Kottayasamy Seenivasagam, Sharath Prakash,

Acharya Vinoba Bhave Rural Hospital

Abhishek Chaudhari, Ashish Shukla, Chandrashekhar Mahakalkar, Garima Saxena, Kshiti
Mahuli, Meghali Kaple, Shivani Kshirsagar,

Sher-I-Kashmir Institute of Medical Sciences

Asif Mehraj, Fazl Parray, Gowhar Aziz, Nisar Chowdri, Rauf Wani, Showkat Gurcoo, Zameer
Shah,

Thanjavur Medical College

Bala Mahesh Polamreddy, Sathish Madhavan, Shankar Subbarayan, Smila Vino, U
Aravindan,

Government Medical College Thiruvananthapuram

Gejoe George, Harikumar Ck, | P Yadev, Meer Chisthi, Revathy Ps, Sreekumar R.C, Varun
Vijayan,

Christian Medical College & Hospital

Bernice Theodore, Catherine Victor, Mark Ranjan Jesudason, Nirupama Arulappan, Rajeevan
Philip, Rohin Mittal, Sheela Durai,

Ireland
University Hospital Waterford/University College Cork

Ben Creavin, Carolyn Cullinane, Cian Davis, Collette Flynn, Devane Liam, Fiachra Cooke,
Helen Earley, Mccullough Peter, Peter Neary, Vida Hamilton,

Italy
Lorenzo Bonomo
Antonella Di Trani, lvana Conversano, Pasquale Cianci, Rocco Petta,

University of Bari 'Aldo Moro'
Arcangelo Picciariello, Donato F. Altomare, Gennaro Martines, Salvatore Grasso, Secondino

Moffa, Vincenzo Papagni,

Irccs Azienda Ospedaliero-Universitaria Di Bologna
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Andrea Zanoni, Angela Belvedere, Angela Romano, Gianni Di Croce, Marta Tanzanu, Matteo
Rottoli, Stefano Cardelli,

Irccs Azienda Ospedaliero-Universitaria Di Bologna

Andrea Zanoni, Augusto Lauro, Gianni Di Croce, Lodovico Sartarelli, Margherita Binetti,
Maurizio Cervellera, Valeria Tonini,

Azienda Ospedaliera G. Brotzu
Barbara Sanna, Elisabetta Pusceddu, Matteo Runfola, Romina Manunza,

Cagliari University Hospital
Adolfo Pisanu, Alessandro Cois, Federica Frongia, Giuseppe Esposito, Mauro Podda, Paolo
Mura,

Bernardino Ramazzini

Angela Marzella, Bruno Scotto, Davide Cuneo, Francesca Ascari, Giuseppina Giulino,
Michele Varoli, Noemi Laquatra,

Irccs 'Saverio de Bellis'
Crescenza Fortunato, Fabio Marino, Fabrizio Perrone, Margherita Pace, Ornella Convertini,

Azienda Ospedaliera Pugliese-Ciaccio Di Catanzaro

Clelia Cutelle, Giorgio Ammerata, Giuseppe Sena, Marco Pignataro, Marco Scozzafava,
Michele Mazza,

University ‘Magna Graecia' of Catanzaro

Andrea Bruni, Giorgio Ammerata, Giuseppe Curro, Jozel Hila, Michele Ammendola, Silvia
Curcio, Vincenzo Signorelli,

Santa Croce E Carle Hospital, Cuneo

Alessandra Marano, Diego Sasia, Felice Borghi, Maria Carmela Giuffrida, Michela Bonardello,
Sarah Palmisano, Valentina Testa,

Ospedale Sacra Famiglia

Andrea Porta, Francesca Scaltrini, Giulio lacob, llaria Gaspa, Luca Guatteri, Massimiliano
Coladonato,

Ospedale Del Delta, Azienda Unita Sanitaria Locale Di Ferrara, University of Ferrara

Alessandro Zapparoli, Antonio Pesce, Carlo V. Feo, Fioralba Pindozzi, Irene Bigoni, Marco
Torchiaro, Nicolo Fabbri,

Azienda Ospedaliera Universitaria Careggi

Fabio Cianchi, Fabio Staderini, Fanti Elena, Francesco Coratti, Giuseppe Barbato, Laura
Fortuna, Stefano Romagnoli,

Azienda Ospedaliera Universitaria Careggi

Carlo Bergamini, Gianluca Villa, llaria Cecchini, Jacopo Martellucci, Martina 1zzo, Martina
Trafeli, Maximilian Scheiterle,
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P.O.'Vito Fazz!'

Farshad Manoocheehri, Federica Cagnazzo, Marcello Giuseppe Spampinato, Nicolas Adam,
Norma Depalma, Stefano D'Ugo, Stefano Garritano,

Policlinico Universitario G. Martino of Messina

Carmelo Mazzeo, Eugenio Cucinotta, Francesca Melita, Francesca Viscosi, Francesco
Fleres, Santino Antonio Biondo, Vincenzo Francesco Tripodi,

Humanitas Research Hospital

Antonino Spinelli, Caterina Foppa, Massimilano Greco, Matteo Sacchi, Michele Carvello,
Vasile Deac, Virginia Laurenti,

Ospedale Luigi Sacco Milano

Alice Frontali, Anna Zappone, Francesco Cammarata, Francesco Colombo, Luca Ferrario,
Maria Cristina Curra, Piergiorgio Danelli,

San Raffaele Scientific Institute, Milan

Andrea Vignali, Casiraghi Umberto, Francesco Mastriale, Rosati Riccardo, Stefano Turi, Ugo
Elmore,

Santi Paolo E Carlo

Andrea Galimberti, Andrea Pisani Ceretti, Damiano Vespo, Enrico Opocher, Marco Longhi,
Nicold Maria Mariani,

Ospedale San Gerardo

Claudia Flandoli, Cristina Ciulli, Giulia Vaira, Lorenzo Ripamonti, Luca Cigagna, Massimo
Oldani, Nicolo Tamini,

Azienda Ospedaliera Di Rilievo Nazionale Antonio Cardarelli

Alessio Palumbo, Antonio Castaldi, Carmine Antropoli, Niccold Rupealta, Nicola Palmiero,
Valerio Donatiello,

Ospedale S. Leonardo-Asl Napoli 3 Sud, Castellammare Di Stabia

Alessandra Novi, Antonio Cappiello, Francesco Bianco, Michele de Luca, Paola Incollingo,
Rosario Esposito, Simona Gili,

Federico li University of Naples

Giovanni Aprea, Giuseppe de Simone, Giuseppe Palomba, Marianna Capuano, Raffaele
Basile, Salvatore D'Angelo,

Federico li University of Naples

Francesca Paola Tropeano, Gaetano Luglio, Gianluca Pagano, Giovanni Domenico de
Palma, Giuseppe de Simone, Michele Cricri, Salvatore D'Angelo,

Federico li University of Naples

Giovanni Domenico de Palma, Giuseppe de Simone, Marco Milone, Michele Manigrasso,
Pietro Anoldo, Salvatore D'Angelo,

Federico li University of Naples
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Giuseppe Boccia, Giuseppe Raiano, Maria Michela Di Nuzzo, Mariangela Calabria, Roberto
Peltrini, Simone Castiglioni, Umberto Bracale,

Istituto Nazionale Tumori Fondazione, Pascale-1.R.C.C.S.

Carmela Cervone, Daniela Rega, Domenico Caliendo, Emilio Benetti, Paolo Delrio, Rita
Guarino, Silvia de Franciscis,

Universita Della Campania 'Luigi Vanvitelli', Naples

Francesco Coppolino, Francesco Maria Romano, Francesco Selvaggi, Gianluca Pellino,
Guido Sciaudone, Lucio Selvaggi, Mauro de Stefano,

San Luigi Gonzaga Hospital

Aridai Resendiz, Fabio Carosso, Maurizio Degiuli, Paola Salusso, Rossella Reddavid, Sara
Benetti,

Fbf Buccheri La Ferla Palermo

Cosimo Callari, Dario Di Miceli, Donatella Pardo, Giuseppina Sabatino, Leo Licari, Maria
Carmen Lirosi, Vincenzo Sorce,

Policlinico San Matteo
Andrea Peri, Anna Mori, Luigi Pugliese, Matteo Filardo, Patrizia Nuccio, Tommaso Dominioni,

Ospedale Santa Corona, Pietra Ligure (Sv)

Ciciliot Massimo, Forte Giuseppina, Franceschi Angelo, Galleano Raffaele, Malerba Michele,
Pirozzolo Roberto,

Edoardo Agnelli
Alberto Mondini, Andrea Muratore, Cristina Valentino, Marcello Calabro', Riccardo Danna,

Azienda Ospedaliero Universitaria Pisana

Camilla Cremonini, Catia Sbarbaro, Dario Tartaglia, Federico Coccolini, Massimo Chiarugi,
Serena Musetti, Stefano Pagani,

Azienda Ospedaliero Universitaria Pisana

Carlo Maria Neri, Chiara Leoni, Elisabetta Rossi, Emanuele Randisi, Marco Puccini, Piero
Buccianti, Riccardo Balestri,

Fatebenefratelli Isola Tiberina
Alessandro Vasale, Giacomo Crescentini, Giorgio Ranieri, Giovanni Sinibaldi,

Fondazione Policlinico Universitario Agostino Gemelli

Alberto Biondi, Anna Paola Sanesi, Cristina Vacca, Laura Lorenzon, Liliana Sollazzi, Roberto
Persiani, Roberto Pezzuto,

Madre Giuseppina Vannini

Andrea Felice Ferroni, Francesco Stipa, Lino Volturo, Marco Moretti, Simone Maria Tierno,
Suor Marina,
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Policlinico Umberto |

Andrea Mingoli, Enrico Fiori, Francesco Pugliese, Gioia Brachini, Giuseppina Carta, Paolo
Sapienza, Pierfrancesco Lapolla,

Paliclinico Universitario Campus Bio Medico of Rome

Erica Mazzotta, Filippo Carannante, Gabriella Teresa Capolupo, Gianluca Masciana, llde
Sica, Marco Caricato, Serena Antonelli,

Sant'Eugenio Hospital
Diego Fiume, Domenico Spoletini, Giorgio Lisi, Massimo Carlini, Viola Menduni,

San Pietro Fatebenefratelli

Alessandro Arturi, Barbara Proietto, Chiara de Lucia, Claudio Baldi, Domitilla Gaia
Passantino, Gherardo Romeo, Massimiliano Di Paola,

Policlinico Tor Vergata Hospital, Rome

Bruno Sensi, Giuseppe Sica, Leandro Siragusa, Mario Dauri, Marzia Franceschill, Michela
Campanelli, Vittoria Bellato,

Cliniche San Pietro, A.O.U. Sassari

Alberto Porcu, Alessandra Grazia Giuseppina Garau, Maria Luisa Masala, Silvia Oggianu,
Tecla Tedde, Teresa Perra, Vincenzo Pazzola,

Azienda Ospedaliero Universitaria Senese

Dario Francesco Venezia, Franco Roviello, Giovanni Giacomini, Ludovico Carbone, Luigi
Marano, Luigi Verre, Mario Marano,

Santissima Annunziata

Angelo Antonio Ciccarese, Francesco Bagnardi, Juliana Shahu, Valeria Tonini, Wladimiro
Siciliano,

Ca' Foncello

Alessandro lacomino, Claudia Armellin, Franco Marson, Giacomo Zanus, Giulio Aniello
Santoro, Massimo de Paoli, Ugo Grossi,

Japan
Kansai Medical University
Mitsugu Sekimoto, Toshinori Kobayashi,

Fujita Health University Bantane Hospital

Akihiko Horiguchi, Daisuke Koike, Hiroshi Yonekura, Hiroyuki Kato, Kenji Yoshino, Satoshi
Arakawa, Yukio Asano,

Jordan
King Hussein Cancer Center

Fade Alawneh, Ibrahim Rajab, Mah'D Ramadan, Mahmoud Al Masri, Mohammad Al Qaisi,
Muneer Alsamneh, Osama Mubaidin,
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Prince Hamza Hospital

Amar Al-Jarrah, Hazim Ababneh, Khaldoon Khdair, Tayseer Tawarh, Wafa Sabri, Zahed Abu
Arida,

Kazakhstan
Karasay Central District Hospital

Berik Dzhumabekov, Damila Klyshbayeva, lldar Fakhradiyev, lldar Fakhradiyev, Karlygash
Ispbayeva, Momynzhan Nadyrov, Shynar Tanabayeva, Timur Saliev,

Kazakh Institute of Oncology And Radiology

Abay Jumanov, Arai Aitbaeva, Ardak Arynov, Momunzhan Nadyrov, Mukhtar Kulimbet,
Nurlan Maulenov, Zaure Dushimova,

Korea, Rep
Gangnam Severance Hospital, Yonsei University College of Medicine
Eun Jung Park, Heeyong Kim, Jeonghyun Kang, Seung Hyuk Baik, Young Song,

Chonnam National University Hospital
Han Deok Kwak, Joungmin Kim, Ju Hwan Son, Jun Seong Chung,

Gil Medical Center

Hyeongon Lee, Jeong-Heum Baek, Kug Hyun Nam, Kyung Cheon Lee, Won-Suk Lee,
Youngbae Jeon,

Kyung Hee University Hospital At Gangdong
Chang Woo Kim, Sang-Eun Park, Suk-Hwan Lee,

Pusan National University Yangsan Hospital
Gyung Mo Son, Hong Min Ahn, In Young Lee, Tae Kyun Kim,

Latvia
Riga East Cuh Latvia Oncology Center

Andrejs Pcolkins, Armands Sivins, Dmitrijs Lobovs, Guntis Ancans, llona Kreice, Ina
Budnikova, Ivans Jelovskis,

Libya
Albayda Medical Center

Abdalla Emhareb, Ahmed Abaidalla, Amane Hammed, Marwan Khairallah, Salma Saleh
Jibreel, Walid A S Mohmmad, Wisam Hasan,

Lithuania
Lithuanian University of Health Sciences Kaunas Clinical Hospital

Donatas Venskutonis, Edvardas Daugéla, Edvinas Dainius, Juozas Juocas, Juozas
Kutkevicius, Kristina Vaitkuté, Saulius Bradulskis,

Lithuanian University of Health Sciences Kaunas Clinics

Andrius Macas, Henrikas Pauzas, Mantas Jokubauskas, Paulius Lizdenis, Rima Budrikiené,
Saulius Svagzdys, Zilvinas Saladzinskas,
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National Cancer Institute
Audrius Dulskas, Gerda Volkoviene, Jolanta Makauskiene, Justas Kuliavas, Vlada Bernotaite,

Vilnius University Hospital

Donatas Danys, Egle Kontrimaviciute, Eligijus Poskus, Marius Kryzauskas, Matas
Jakubauskas, Tomas Poskus, Valdemaras Jotautas,

Malaysia
Hospital Universiti Sains Malaysia

Andee Dzulkarnaen Zakaria, Micheal Wong Pak Kai, Rhendra Hardy Mohamad Zainy, Shong
Sheng Tan, Wan Zainira Wan Zain, Zaidi Zakaria, Zakiah Mohd. Yusoff,

University Kebangsaan Malaysia Medical Centre

Farhana Raduan, Ismail Sagap, Noor Yanti Fazlina Razali, Nurafdzillah Abdul Rahman,
Soma Balaganapati Chandra Kanthan, Yeoh Chih Nie, Zairul Azwan Mohd Azman,

University Malaya Medical Centre

Chin Wee Ang, Chu Yik Tang, Keat Seong Poh, Kevin Ng, Norhayati Mohd Hashim, Ruben
Xavier, Tak Loon Khong,

Selayang Hospital
Ahmad Suhaimi Amir, Che Saniati Che Ali, Chor Kuan Yew, Fitjerald Henry, Jothinathan
Muniandy, Salahudin Baharom, Stanley Chee Ren Eng,

Hospital Pengajar Universiti Putra Malaysia (Hpupm)
Felicia Su-Min Hu, Hizami Amin-Tai, Mohd Faisal Jabar, Mohd Hady Shukri Abdul Satar, Nik
Qisti Fathi, Prashanti Surichandra Rao,

Malta
Mater Dei Hospital

Anne Marie Camilleri Podesta, Charles Cini, Josephine Psaila, Marianne Debono, Matthew
Sammut, Neville Spiteri, Predrag Andrejevic,

Mexico
Hospital Civil Dr. Juan | Menchaca

Adriana Galaviz Muro, Benicia Perez Leon, Jesus Alonso Valenzuela Perez, Jose Raul
Acosta Quifionez, Marina Teresa Ramirez Vera, Victor Manuel Maciel Gutierrez,

Hospital General de México 'Dr Eduardo Liceaga'

Billy Jimenez Bobadilla, Claudia Martinez Martinez, Jorge Luis de Ledn Renddn, Juan
Antonio Villanueva Hererro, Marco Vinicio Yugsi Cuichan, Noelia Fernandez Baez, Patsy
Gardufio Prevost,

Instituto Nacional de Ciencias Médicas Y Nutricion 'salvador Zubiran'
Alejandro Hoyos-Torres, Erick Alejandro Ruiz-Mufioz, Francisco Emmanuel Alvarez-Baultista,

Guillermina Ortiz-Méndez, Jorge Luis Zamudio-Bautista, Noel Salgado-Nesme, Omar
Vergara-Fernandez,

Hospital de Alta Especialidad de Veracruz

59



Enrigue Sanchez-Valdivieso, Gregoria Martinez, Jaime Navarrete-Aleman, Jaime Navarrete-
Aleman, Jorge Perez-Arellano, Rebeca Maldonado-Barron, Rosy Hernandez-Krauss,

University Hospital Hassan li

Abdelmalek Ousadden, El Bachir Benjelloun, llham Bzikha, Karim Ibnmajdoub, Khalid Mazaz,
Omar Marghich, Soumaya Touzani,

Institut National D'Oncologie

Amine Benkabbou, Amine Souadka, Brahim El Ahmadi, Fatimazahraa Zaari, Imad Laamri,
Mohammed Anass Majbar, Raouf Mohsine,

Netherlands
Viecuri Medisch Centrum

Charles Berlo Van, Danielle Seuren, Freek Gillissen, Frits Aarts, Joop Konsten, Maarten
Heinsbergen Van, Sjef Schlooz,

New Zealand
Auckland City Hospital

Alena Naigiso, Arend Merrie, Chris Varghese, Felicity Pugh, lan Bissett, Kasmira Wilson,
Simon Mitchell,

Dunedin Public Hospital
Carmel Dawson, Charlotte Hill, Deborah Wright, Shelley Hubley,

Wellington Regional Hospital
Anthony Lin, Deborah Jones, Lauren Siggins, Paul Fagan, Scott Wu,

Nigeria
Alex-Ekwueme Federal University Teaching Hospital Abakaliki Nigeria

Andrew Ekwesianya, Chukwuemeka Nwoye, Daniel Agara, Gloria Ejiofor, Nneka
Sundaynweke, Nwanneka Kwentoh, Richard Ewah,

Abubakar Tafawa Balewa University Teaching Hospital Bauchi

Abdurrahman Aremu, Abubakar Ballah, Adamu Ningi, Ernest Ohia, Isa Mienda, Mohammed
Aliyu, Nasirudeen Oloko,

Federal Teaching Hospital, Ido EKiti

Abiodun Okunlola, Henry Abiyere, Olajide Edward Bolanle, Olanrewaju Babatunde, Samuel
Fatudimu, Tesleem Orewole,

Federal Teaching Hospital, Gombe

Emmanuel Louis Mba, Michael Shalzim Felix, Mustapha Abdulfatah, Naziru Ibrahim, Umar
Masoro,

University College Hospital

Adegbolahan Fakoya, David Irabor, Florence Anyadike, Ikechukwu Ulasi, Mathias Orji,
Oludolapo Afuwape, Omobolaji Ayandipo,

60



University of llorin Teaching Hospital
Ademola Adeyeye, Isiaka Aremu, Kazeem Adegboye, Peter Gbadegesin,

Barau Dikko Teaching Hospital

Bashiru Aminu, Ifeanyi Kene Aghadi, Jerry Godfrey Makama, Samaila Joshua, Stephen Akau
Kache,

Aminu Kano Teaching Hospital

Abdulrahman Abba Sheshe, Abubakar Muhammad Bala, Ibrahim Umar Garzali, Mustapha
Miko Mohammed Abdullahi, Nasiru Muhammad, Nura Aliyu Umar, Saminu Muhammad,

Nnamdi Azikiwe University Teaching Hospital

Aloysius Okoye, Chiemelu Emegoakor, Chimdiebele Nwosu, Ochonma Amobi Egwuonwu,
Okechukwu Ekwunife, Rita Amadigwe, Samuel Ojiakor,

Federal Medical Centre

Abidemi Akere, Chukwuma Okereke, Oluwaseun Olaleye, Oluwasuyi Ige, Oyetunde Olubayo,
Tope Olatiilu,

Ahmadu Bello University Teaching Hospital

Mohammad Idris, Ahmad Shehu, Dupe Oluyori, Emeka Nwabuoku, Linus Ukwubile,
Mohammed Bashir, Muhammad Daniyan,

Pakistan
Aga Khan University

Hareem Rauf, Madeeha Ali, Maheen Zakaria, Malika Hameed, Nazli Amanullah, Tabish
Chawla, Usama Waqar,

Cancer Foundation Hospital
Abid Jamal, Anam Butt, Asad Kerawala, Samuel Samson,

Lahore General Hospital, Pgmi, Amc

Afia Arshed Dodhy, Aun Jamal Gill, Awais Malik, Danish Ali, Hassan Mohsin, Muhammad
Farooq Afzal, Sana Batool,

King Edward Medical University, Mayo Hospital, Lahore

Ayra Suleman, Junaid Khalid, Madiha Zafar, Maha Dilawar, Muhammad Haris Janjua,
Muhammad Zeeshan Sarwar, Syed Asghar Nagqi,

King Edward Medical University, Mayo Hospital, Lahore

Ali Akbar, Ameer Afzal, Jamal Anwar, Khalid Masud Gondal, Maria Shaukat, Mariam
Waheed, Mohammad Sohaiil,

Bahria International Hospital, Bahria Orchard

Nida Mukhtiar, Ahmed Siddique Ammar, Ahsan Hussain, Alam Noor Khan, Albash Sarwar,
Imran Khan, Shehrbano Khattak,
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Palestine
Al-Ahli Hospital

Bassam Ogalili, Bayan Saada, Dirar Zatari, Fahmi Jubran, Fatima Hamdan, Mohammed
Emar, Raneen Alawi,

Panama
Hospital Regional Rafael Hernandez Css

Gustavo Jacome, Ivelin Insturain, Jazmin Arauz, Mariela Hurtado, Reinaldo Isaacs Beron,
Renata Castario, Victor Hugo Bruno Cao,

Poland
Military Institute of Medicine

Andrzej Kwiatkowski, Grzegorz Dobkowski, Katarzyna Bartosiak, Maciej Waledziak, Marcin
Mozanski, Monika Zadrozna, Piotr Kowalewski,

Wroclaw Regional Hospital

Agnieszka Fiedziuk, Anna Watroba, Anna Los, Magdalena Sitarska, Marek Rzgca, Marek
Zawadzki, Roman Czarnecki,

Portugal
Hospital Garcia de Orta

Crisitna Tavares, Filipa Santos, Filipe Borges, Jodo Corte Real, Maria Jodo Lima, Sandra
Carlos, Vasco Pereira,

Unidade Local de Saude do Baixo Alentejo

André Pacheco, Gabriel Gomes, Joana Pimenta, Luisa Elisiario, Maria Jervis, Vera
Gongalves, Vera Pedro,

Instituto Portugués de Oncologia de Coimbra Francisco Gentil

Daniel Jordao, Filipe Reis Neves, Luis Concei¢éo, Miguel Duarte Angelo, Pedro Marques,
Raquel Prata Saraiva, Teresa Vieira Caroco,

Hospital do Espirito Santo

An Windels, Arnaldo Machado, Cristina Ribeiro, Cristina Velez, Joana Oliveira, Miguel Rocha
Melo, Rita Lima,

Hospital Faro, Centro Hospitalar Universitario do Algarve
Antonio Pires, Catarina Lareiro, Ruben Martins, Tatiana Revez,

Hospital Sao Francisco Xavier
Ana Martins, Diogo Cardoso, Inés Alegre, Pedro Estevao,

Centro Hospitalar Universitario Lisboa Central

Diogo Andrade, Diogo Carrola Gomes, Maria José Duarte, Pedro Custédio, Rodrigo Athayde
Nemésio, Susana Rodrigues,

Champalimaud Foundation

Angela Correia, Hugo Domingos, Ignacio Herrando, Jose Azevedo, Laura Fernandez, Patricia
Azevedo, Pedro Vieira,

62



Centro Hospitalar Vila Nova de Gaia/Espinho

Ana Torre, Andreia Amado, Manuela Paiva, Raquel Saraiva, Silvia Costa, Tanya Mendes,
Tatiana Queiros,

Hospital do Divino Espirito Santo

Albano Silva, Ana Faustino, Anténio Freitas, Joana Mendes, Luis Amaral, Rui Quintanilha,
Rui Silva,

Centro Hospitalar do Tamega E Sousa

Ana Margarida Coelho, Ana Ribeiro, Carla Pinto, Nuno Ribeiro, Rui Reis, Susana Costa,
Vania Fernandes,

Centro Hospitalar Universitario do Algarve-Unidade de Portiméo

Ana Sanches, Edgar Amorim, Inés Miguel, Juan Rachadell, Madalena Sanches, Sandra
Oliveira, Victor Baptista,

Hospital de Santarem

Alberto Roxo, Helena Devesa, Olena Teslyak, Renato Barradas, S6nia Marques, S6nia
Martins, Susana Pepino,

Unidade Local de Saude do Litoral Alentejano

Alberto Silva, Ana Claudia Deus, Andreia Ferreira, Diogo Marinho, Diogo Sousa, Maria Jodo
Martins, Nuno Matias,

Centro Hospitalar de Setubal

Aurora Pinto, Débora Correia, Fabiola Amado, Lisbete Cordeiro, Manuel Morales, Marta
Lamas, Sérgio Marcal,

Centro Hospitalar de Tras-Os-Montes E Alto Douro, E.P.E.

Ana Isabel Rodrigues, Anabela Santos, André Marcal, Antonio Oliveira, Carina Gomes, Catia
Ferreira, Rita Marques,

Romania
Coltea Clinical Hospital

Andrei Chitul, Corina Alexandrescu, Cosmin Bezede, Daniel Cristian, Draga Mandi, Florin
Grama, Raluca Ungureanu,

Emergency Clinical Hospital Bucharest

Bogdan Stoica, Cati Diaconescu, Cezar Ciubotaru, loan Tanase, loana Grintescu, lonut
Negoi, Valentina Madalina Negoita,

Saint John Emergency Hospital

Camelia Calin, Catalina Simeanu, Danut Constantin Ciotarla, Mihaela Caltea, Radu Mihail
Mirica,

Prof. Dr. lon Chiricuta’ Institute of Oncology

Anamaria Luca, Andrei Pasca, Catalin Vlad, Eduard-Alexandru Bonci, loana Stefanescu,
Patriciu Andrei Achimas-Cadariu, Vlad Alexandru Gata,
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Clinica Chirurgie |, Spitalul Clinic Judetean de Urgenta

Alina Capusan, Cristina Petrisor, George Dindelegan, Radu Seicean, Razvan Scurtu, Vasile
Bintintan, Vlad Fagarasan,

Cluj-Napoca Municipal Hospital

Calin lonescu, Dana Crisan, Loredana Zanc, Mihaela-Valentina Ene-Cocis, Mihai-Stefan
Muresan, Sebastian Mihai Mihalcea, Vlad Dudric,

Regional Institute of Oncology lasi

Ana-Maria Musina, Anca-Irina Ristescu, Cristian-Ene Roata, Mihaela Moglan, Mihail-Gabriel
Dimofte, Sorinel Lunca, Stefan lacob,

Russian Federation
Immanuel Kant Baltic Federal University, Regional Clinical Hospital

Aleksander Dychko, Andrey Litvin, Anna Kapustina, Arina Provozina, Evgeny Anokhin,
Mikhail Zabiyaka,

N.N.Blokhin Russian Cancer Research Center

Alexander Shin, Khasan Djumabayev, Marina Kuznetsova, Sergey Gordeyev, Sofia Kochkina,
Zaman Mamedli,

Moscow Research And Educational Center, Lomonosov Moscow State University

Daniil Markaryan, Eduard Galliamov, Ekaterina Semina, Mihail Agapov, Pavel Malahov,
Tatiana Garmanova, Viktor Kakotkin,

Petrovsky National Research Centre of Surgery

Andrey Zaycev, Anton Sumbaev, Arkady Bedzhanyan, Evgenya Orman, Konstantin Petrenko,
Mikhail Bredikhin, Yulia Frolova,

Clinic of Coloproctology And Minimally Invasive Surgery, Sechenov Medical State University

Inna Tulina, Olga Bashilkina, Petr Tsarkov, Sergey Rodimov, Vitaliy Stamov, Vladimir
Balaban,

Privolzhsky Research Medical University, Nizhny Novgorod Regional Clinical Hospital

Abelevich Alexnder, Alexey Yanishev, Dmitrii Rogozhev, Natalia Yakunina, Natlia Chubukova,
Ruslan Nugmanov,

N.N. Petrov National Medical Research Center of Oncology

Aleksei Karachun, Aleksei Petrov, Andrei Domanskiy, Lidiia Panaiotti, Marina Smolina,
Tatyana Sapronova, Yuriy Pelipas,

Leningrad Regional Cliniical Oncology Dispencary

Eugeny Zagaynov, Gleb Khrykov, Larisa Davidovskaja, Nikita Burlov, Nikolay Mankevich,
Tatyana Tverdohlebova,

Sokolov's North-Western District Scientific And Clinical Center of The Federal Medical And
Biological Agency

Alexander Bogatikov, Alexander V. Lodygin, Constantin Krasnoselsky, Evgeniia-Surgeon
Vasiukova, Nikita R. Kopteyev, Timofey Ovchinnikov, Victor A. Kashchenko,
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Saint Petersburg State University Hospital
Anastasia Novikova, Ekaterina Terentyeva, Oleg Kuleshov, Rostislav Pavlov,

Siberian State Medical University
Andrey Koshel, Dmitry Kostromitsky, Evgeniy Drozdov, Sergey Klokov,

Saudi Arabia
King Saud Medical City
Amparo Camacho, Farhat N Khan, Mahdi Al Bandar, Rafia Shamim, Sharfuddin Chowdhury,

Serbia
Zvezdara University Medical Center

Bojan Kovacevic, Igor Krdzic, Maja Zdravkovic, Marko Kenic, Milica Milentijevic, Natasa
Petkovic, Radosav Radulovic,

Singapore
Changi General Hospital
James Ngu, Nan Zun Teo, Prit Anand Singh, Suet Yan Ong, Sun Li,

National University Hospital

Bei en Siew, Corissa Chee, Jasmin Jia Min Koh, Kai Yin Lee, Ker Kan Tan, Siew Ching
Wong, Will Loh,

Spain
Hospital Germans Trias | Pujol

Andrea Fernandez Pujol, Javier Corral Rubio, Laia Pagés Farrés, Laura Lopez Vendrell,
Maria Inmaculada Urefia Del Olmo,

Hospital de Igualada

Ana Belen Pedregosa, Carla Galmes, Daiva Luckute, Daniel Casanova, Mariano Artigot,
Xavier Guedes, Yolanda Olivella,

Hospital Del Mar

Marc Sadurni Sarda, Marta Jimenez Toscano, Marta Pascual Damieta, Miguel Pera, Sandra
Alonso Gongalvez, Sandra Torres Galvez, Silvia Salvans Ruiz,

Vall D'Hebron University Hospital

Eloy Espin-Basany, Franco Marinello, Laura Villarino-Villa, Marisol Vega-Las Heras, Rocio
Martin-Sanchez, Rodrigo Mata Mata, Ruth Blanco-Colino,

Hospital Clinic Barcelona

Ana Otero, Antonio Maria de Lacy, Josep Marti Sanahuja, Raquel Bravo, Teresa Ferraz,
Victor Gonzabay,

Hospital General de Valdepefas

Felix Gonzalez, Pablo Menendez, Vanesa Crespo Garcia Del Castillo, Vicente Mufioz Lopez-
Pelaez,

Hospital General Universitario de Elche
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Alvaro Soler Silva, Cristina Lillo-Garcia, Elena Miranda Tauler, Luis Sanchez-Guillén, Maria
Carmen Estafi Manresa, Sandra Lario Pérez, Saray Quinto Llopis,

Getafe University Hospital

Ainhoa Valle Rubio, Enrique Roca Castillo, Francisco Javier Jiménez Miramon, Jose Luis
Ramos Rodriguez, Laura Alonso Rizo-Lamberti, Pilar Garcia Garrido, Virginia Jimenez
Carneros,

Hospital Universitario de Guadalajara

Beatriz Amorés Alfonso, Begofia Gonzalez Sierra, Cristina Garcia Amador, Maria Dolores
Picardo Gomendio, Maria Victoria Romo Palomino, Roberto de La Plaza Llamas,

Hospital Universitario Jerez de La Frontera

Estibaliz Gutiérrez Cafranga, Juan Luis Esteban Ramos, Marta Copano Estudillo, Raquel
Escalera Pérez, Rosa Maria Pernas, Sara de Lebrusant Fernandez, Wilson Manuel Sanchez
Bautista,

Complejo Asistencial Universitario de Leon

Ana Llamazarez Llamazares, Ana Lozano Valbuena, Laura Alvarez Moran, Laura Jimenez
Alvarez, Lourdes Galan Raposo, Silvia Ferrer Ceron, Tomas Elosua Gonzalez,

Hospital General Universitario Gregorio Marafién

Almudena Castro Calvo, Cristina Rey Valcarcel, Jose Perez Pefia, Luis Miguel Jimenez
Gbmez, Miguel Cuende Diez, Paula Dujovne Lindenbaum, Silvia Kayser Mata,

Infanta Leonor University Hospital

Alicia Ruiz-De-La-Hermosa, Ane Abad-Motos, Begofia Toribio-Combarro, Javier Ripollés-
Melchor, Maria Luisa Fuenmayor-Valera, Patricia Ortega-Domene,

Hospital Clinico San Carlos

Ana Loscos, Cristina Sanchez Del Pueblo, Jana Dziakova, José Maria Muglerza, Patricia
Saez Carlin, Rocio Anula, Yvonne Mouvet,

Hospital Universitario La Paz

Alexander Forero-Torres, Beatriz Diaz San Andrés, Camino Morales Marcos, Ines Rubio,
Isabel Pascual, Julio Yague, Natalia Gonzéalez Alcolea,

Hospital Universitario Del Sureste

Alfredo Alonso, Beatriz Diéguez, lldefonso Ibafiez, Jose Luis Pérez, Manuel Losada, Maria
Garcia-Conde, Miguel Hernandez,

Hospital Universitario Principe de Asturias

Alma Blazquez-Martin, Cristina Vera-Mansilla, Fernando Mendoza-Moreno, Javier
Hernandez-Salvan, Manuel Diez-Alonso, Pilar Hernandez-Juara, Silvestra Barrena-Blazquez,

Hospital Del Henares

Ana Maria Minaya-Bravo, Armando Galvan-Pérez, Carlos San Miguel-Méndez, Enrique
Gonzalez-Gonzalez, Marcos Alvarez-Diez, Miguel Angel Garcia-Urefia, Miriam Llorente-
Moreno,
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Hospital de Manacor

Carlos Ruiz-Lozano, Enrique Colas-Ruiz, Javier Pérez-Calvo, Joan Andreu Gomila-Sanso,
Laura Alvarez-Llano, Silvia Covadonga Serrano-Fuentes,

Fundaci6 Althaia-Xarxa Assistencial Universitaria de Manresa

Cristina Soto-Montesinos, Imma Dedeu-Bastardas, Isabel Perez-Reche, Meritxell Labro-
Ciurans, Sara Pardo-Lopez,

Hospital Universitario de Mdéstoles

Elisa Garcia Pérez, Ignacio Ortega Fernandez, Lucia Otazu Canals, Pablo Calvo Espino,
Paloma Guillamot Ruano, Villamarin Ricardo,

Hospital General Reina Sofia

Emilio Pefia Ros, Esther Medina Manuel, Jorge Alejandro Benavides Buleje, Maria Milagros
Carrasco Prats, Pedro Antonio Parra Barios, Pilar Martinez Gonzalez, Rebeca Gonzalez
Celdran,

Morales Meseguer University Hospital

Enrigue M Pellicer-Franco, Graciela Valero-Navarro, Juan Pablo Vicente-Villena, Maria Mar
Martinez-Mercader, Melody Baeza-Murcia, Monica Mengual-Ballester, Victoriano Soria-Aledo,

Hospital Universitario Central de Asturias (Huca)

Daniel Fernandez-Martinez, Lorena Varela-Rodriguez, Luis Joaquin Garcia-Flérez, Maria
Fernandez-Hevia, Maria Jose Gonzalez-Diaz, Sebastian Fernandez-Arias,

Hospital Universitario Infanta Cristina

Cristina Palomar Puertas, Eduardo de San Pio Carvajal, Elena Sagarra Cebolla, Eneida
Brainsa, José Manuel Muros Bayo, Marta Cuartero Castro, Raquel Rios Blanco,

Infanta Sofia University Hospital

Elsa Gutierrez, Francisca Lima Pinto, Javier Martinez Alegre, Natalia Flores, Sara Nufiez
O’Sullivan,

Hospital General de Segovia

Begofia Fadrique Fernandez, Javier Etreros Alonso, Juan Guillermo Ais Conde, Nicolas
Monge Ropero, Raquel Alvaro Bayon, Sara Hernandez Dominguez, Sofia Ramirez,

Hospital Universitario Virgen Macarena

Angel Martin de Pablos, Asuncion Perez-Sanchez, Auxiliadora Cano-Matias, Francisco-Javier
Del-Rio-Lafuente, Javier Caballero-Delgado, Javier Valdes-Hernandez, Juan-Carlos Gomez-
Rosado,

Hospital Universitario Y Politécnico La Fe

Cristina Martinez, Hanna Cholewa, Jorge Sancho-Muriel, Maria José Alberola, Mireia
Navasquillo, Vicent Primo, Virginia Moreno,

Hospital Clinico Universitario de Valencia

Alejandro Espi-Macias, David Moro-Valdezate, Irene Carrascosa-Morales, José Martin-
Arévalo, Marina Soro-Domingo, Stephanie Garcia-Botello, Vicente Pla-Marti,
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Consorcio Hospital General Universitario

Antonio Melero Abellan, Carolina Martinez Pérez, Carolina Martinez Pérez, Guillermo Felipe
Valderas Cortés, Laura Fraile Blasco, Marta Rosell6 Chornet, Rosa Sanchis Martin,

Hospital Clinico Universitario de Valladolid

Alejandro Romero-De Diego, Andrea Vazquez-Fernandez, Antonia Pascual, Beatriz de
Andrés-Asenjo, Juan Beltran de Heredia, Maria Ruiz-Soriano, Rita Rodriguez-Jiménez,

Alvaro Cunqueiro Hospital

Enriqgue Moncada Iribarren, Erene Victoria Flores Rodriguez, Maria Del Carmen Casas
Garcia, Marta Paniagua Garcia-Sefiorans, Oscar Cano Valderrama, Paula Fernandez
Rodriguez, Raquel Sdnchez Santos, Rosana Pérez Curras, Vincenzo Vigorita,

Hospital Universitario Miguel Servet

Carlos Gracia Roche, Eduardo Delgado, Francisco Lafuente, Isabel Gascon, Maria Victoria
Duque Mallen, Sef Saudi, Victoria Fraj,

Sri Lanka
National Hospital of Sri Lanka

Dakshitha Wickramasinghe, Ishan de Zoysa, Nandadeva Samarasekera, Rasika
Wickramarathne, Vihara Dassanayake, Yathev Balathayalan,

University Hospital Kdu

Dulantha de Silva, Mariyan Perera, Samanthi Pulleperuma, Sharitha Jayasekara, Wasantha
Wijenayake,

North Colombo Teaching Hospital
Bhagya Gunetilleke, Nayana Abeysinghe, Pramodh Chandrasinghe, Sumudu Kumarage,

Sudan
Ibrahim Malik Teaching Hospital

Abdalrahmman G. Abdalradiy, Abu Bakr H. Widatalla, Amjed Yassir Ahmed, Haiba A.
Mohamed, Hytham K. S. Hamid, Manhal Hashim Ali, Sami Jalal Eldin,

Sweden
Skane University Hospital Malmo

Erika Agger, Henrik Jutesten, Jenny Lindgren, Mattias Lepsenyi, Najia Azhar, Pamela
Buchwald, Pernilla Hansdotter,

Visby Hospital
Anna Ekepil, Asa Lindén, Gustav Brandstrém, Jannica Smedberg,

Switzerland
Geneva University Hospitals

Eduardo Schiffer, Frédéric Ris, Grégoire Longchamp, Jeremy Meyer, Luc Dupret, Nicolas
Buchs,

Ente Ospedaliero Cantonale
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Ken Galetti, Luca Regusci, Marco Grischott, Michela Malugani,

Syrian Arab Republic
Aleppo Private Hospital

Abd El-Fattah Mouhandes, Aghyad Kudra Danial, Michel Khayat, Mohamad Hussam Eddin
Sbahi, Mohamad Kher Marawy, Mohammad Amer Abdullah, Zain Douba,

The Arabic Medicine

Ali Mansour, Ammar Niazi, Amr Hamza, Aya Haji Mohamad, Marwa Awead, Saleh
Mohammad, Samer Salloum,

Aleppo University Hospital

Ahmad Al Jabar, Aya Zazo, Baraa Shebli, Kusay Ayoub, Lina Younes, Mohammad Hassan
Bannoud, Rama Zazo,

Tishreen University Hospital

Ahmad Saad, Alaa Hamdan, Habib Wakkaf, Lama Adra, Mahmoud Souliman, Majd Anton,
Sawsan Hannouf,

Taiwan
Kaohsiung Medical University Hospital
Jaw Yuan Wang, Kuan Lin Li, Kuang | Cheng, Shi Jie Ji, Yi Chien Hsieh,

Turkey
Gulhane Training And Research Hospital
Emine Arici Parlak, Mehmet Demir, Umut Kara, Yasar Subutay Peker,

Bursa City Hospital
Direnc Yigit, Neslisah Unal, Nidal Iflazoglu, Omer Yalkin, Serra Topal,

Medicana Bursa Hospital
Baris Gulcu, Ersin Ozturk, Gulnur Gimbelek, Serkan Terkanlioglu,

Bursa Uludag University School of Medicine

Arzu Koklucan, Gorkem Ince, Murat Sen, Ozgen Isik, Said Kural, Selcan Akesen, Tuncay
Yilmazlar,

Pamukkale University School of Medicine
Hulya Sungurtekin, Ugur Sungurtekin, Ummuhan Vural, Utku Ozgen,

Erzincan University Hospital

Arda Isik, Didem Onk, Eray Kurnaz, Turkan Sel Ozker,

Istanbul Education And Research Hospital

Ahmet Ipek, Aysegul Ferlengez, Candeniz Erturk, Cihad Tatar, Husnu Sevik, Omer Akay,
Ozlem Sensoy,
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Acibadem Atakent Hospital
Mehmet Bilhan Hayirlioglu, Serhat Aktas, Volkan Ozben, Zumrud Aliyeva,

Acibadem Atakent Hospital

Arda Ulag Mutlu, Banu Vural Gokay, Can Saragoglu, Erman Aytag, Mehmet Gilmez, Merve
Unal Isik,

Bagcilar Research And Training Hospital

Adnan Hacim, Ahmet Akbas, Filiz Soyhan, Mehmet Alim Turgut, Serdar Demirgan, Serhat
Meric, Yuksel Altinel,

Kartal Dr. Lutfi Kirdar Training And Research Hospital

Baver Baris, Elif Akova, Ersin Kahraman, Hasan Fehmi Kucuk, Kemal Tolga Saracoglu,
Selcuk Kaya, Sude Lel,

Sisli Hamidiye Etfal Training And Research Hospital
Esin Kabul Gurbulak, Esra Caz, Mehmet Kostek, Mehmet Mihmanli, Pinar Yazici, Sibel Oba,

University of Health Sciences Istanbul Umraniye Training And Research Hospital

Emre Furkan Kirkan, Hanife Seyda Ulgur, Murat Kalin, Mustafa Deniz Dinkci, Omer Faruk
Ozkan, Ozgul Duzgun, Sevgi Ozturk,

Istanbul Universty-Cerrahpasa Medical Faculty

Abdullah Kagan Zengin, Ahmet Askar, Ahmet Necati Sanli, Ergin Ergin6z, Mehmet Faik
Ozcelik, Sefa Erglin, Server Sezgin Uludag,

Kanuni Sultan Suleyman Training And Research Hospital
Dilek Kara, Gilseren Yilmaz, Inang Samil Sarici, Yasin Kara,

University of Health Sciences Tepecik Training And Research Hospital
Aylin Incesu, Can Arican, Semra Demirli Atici, Tayfun Kaya, Turna Gezer, Yasemin Kirmizi,

University of Health Sciences Tepecik Training And Research Hospital
Erdinc Kamer, Gaye Aydin, Ozan Namdaroglu, Sila Adakaya,

Dokuz Eylul Univ. Hospital

Aras Emre Canda, Deniz Ozzeybek, Nurcan Coskun, Selman Sokmen, Sevda Ozkardesler,
Tayfun Bisgin,

Ege University Hospital

Almir Miftari, Cemil Caliskan, Erhan Akgun, Goksu Avseren, Nuri Deniz, Osman Bozbiyik,
Tayfun Yoldas,

Kocaeli University Teaching Hospital

Alican Giresin, Georgi Zayakov, Gokhan Pdsteki, Nihat Zafer Utkan, Ozan Can Tatar, Ozlem
Akcay, Serta¢ Ata Gller,

Sakarya Faculty of Medicine
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Baris Mantoglu, Emel Demirel, Emrah Akin, Emre Gonullu, Fatih Altintoprak, Onur Palabiyik,
Zulfi Bayhan,

Samsun Training And Research Hospital

Ahmet Burak Ciftci, Elif Colak, Engin Aybar, Hale Kefeli Celik, Huseyin Eraslan, Kursat
Yemez, Sadan Somuncuoglu Ozbilgin, Serdar Senol,

Zonguldak Bulent Ecevit University School of Medicine Research And Training Hospital
Fatma Ayca Gultekin, Ozcan Piskin, Ozkan Guler, Yucel Karadere,

Uganda
Kiryandongo Hospital
Andrew Kakeeto, Benson Oguttu, Franck K. Sikakulya, Herman Lule,

Ukraine
National Cancer Institute

Alena Rybachuk, Anatoliy Shudrak, Andriy Beznosenko, Ivan Lisnyy, Veronika Rozhkova,
Vitalii Zvirych,

United Arab Emirates
Sheikh Shakhbout Medical City

Dina Alawlagi, Faek El Jamali, Iman Al Balooshi, Masood Ahmed, Michael Albers, Noura Al
Ali, Robert Church,

United Kingdom
Bronglais General Hospital
Gabor Dudas, Johanna Wells, Milena Pavlova, Simone Sebastiani,

Furness General Hospital

Christine Paterson, Manish Kaushal, Panna Patel, Sanjay Panchal, Siddhartha Handa,
Stergios Tezas, Syed-Nadeem Zaidi,

Heartlands Hospital
Gracy Raj, Jonathan Wright, Sally Hallam, Sharad Karandikar, Zoe Gates,

Pilgrim Hospital
Alison Marshall, Amari Thompson, Athula Tennakoon, Milind Rao, Rory Callan, Rory Callan,
Sabeen Tufall,

University Hospitals of Derby And Burton
Ganesh Rajendran, Kiran Polisetty, Najam Husain, Nicola Clarke, Sangara Naranayanasamy,

West Suffolk Hospital
Abigail Hallett, Emmanuel Lorejo, Nicholas Ward, Ramez Antakia,

Addenbrooke's Hospital

Athanasios Xanthis, Constantinos Simillis, Elizabeth Tweedle, loanna Panagiotopoulou, Lisa
Grimes, Lorraine Mounstephen, Raluca Bocancia,
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Ninewells Hospital

Claire Carden, Joanna Lynch, Ma Salome Noveros, Ramy Shaalan, Tarek Khalil, William
Marshall,

Western General Hospital

Katherine Hodge, James Balfour, Katrina Mcintosh, Louis Buijs, Mark A Potter, Michael Yule,
Peter G Vaughan-Shaw, Scott Smith, Tom Anderson,

Royal Devon And Exeter Hospital

Frank D Mcdermott, lan R Daniels, Judy Tapp, Neil Smart, Niroshini Rajaretnam, Robert
Bethune, Thomas Clark,

James Paget Univeristy Nhs Foundation Trust Hospital
Christina Delimpalta, Christopher Liao, Gail Banham, Lalani Induruwage, Vamsi Velchuru,

East Sussex Healthcare (Conquest Hospital And Eastbourne District General Hospital)
Anna Lawrence, Atiqgur Rahman, James Bennett, Marwa Badawi, Raj Harshen,

King George Hospital
Aman Bhargava, Kalyani Gorrela, Maher Jumah, Mary Venn, Matthew Hanson, Shobhit Arya,
Tiffany Atendido,

East Kent Hospitals Nhs Foundation Trust

Ashish Shrestha, Esther Cook, Iskandar Rakhimov, Jen Collins, Nadeen Alamin, Natalia
Vigneswaran, Pradeep Basnyat,

Kettering General Hospital

Aliaa Shamardal, Anil Chacko, Dinamulla Wanshantha, George Bisheet, Hamdi Ebdewi,
Mohamed Abdellatif, Patricia Adu-Poku,

Lincoln County Hospital
Anil Tore, Ferdinand Adams, Kate Allen, Khalil Ahmed, Nikhil Kulkarni,

Newham University Hospital
Abhishek Chitnis, Hitesh Patel, Jim Magsino, Varun Sarodaya,

Royal London Hospital

Annamaria Minicozzi, Charlotte Dempsy, Haleemasahdia Ahmed, Hitesh Patel, Jayan
Dewantha Jayasinghe, Mohamed Hazem Okail, Mohamed Thaha, Stephen Hallworth,

The Whittington Hospital
Chetan Parmar, Lorna Chua, Michail Pizanias, Rashid Samin, Trudi Young,

Luton And Dunstable University Hospital

Jayesh Sagar, Liu Yorkmui, Nicholas Cirocchi, Safia Ahmed, Sara Castillo Barreda, Shantata
Kudchadkar,

Tunbridge Wells Hospital
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Aleksandra Baker, Balaji Jayasankar, Dinesh Balasubramaniam, James Jackson, Kirolas
Abdelsaid, Mohamed Hassan, Shradda Shetty,

Royal Lancaster Infirmary

Chris Coldwell, Emma Davies, Helmy Nader, Maria Raistrick, Ondrej Ryska, Paul Hawkin,
Thomas Raymond,

Churchill Hospital

Caroline Witjes, Katrien Van de Steen, Nicholas Crabtree, Stephen Boyce, Wilhelmina
Somera,

Jersey General Hospital
Andrew Woodward, Karena Ryan, Miklos Kassai, Muhammad Aleem,

Morriston Hospital Swansea
Anil Ghosh, Dani Rixson, Eleanor Lewis, Noel Lynch,

Musgrove Park Hospital

Charmaine Shovelton, Ewa Zywicka, Francesca Guest, Jess Barton, Rebecca Purnell,
Richard Bamford, Thomas Teare,

Royal Cornwall Hospital

Benita Adams, Gaspard Chmielewski, lain Smith, Laura Smith, Lewis Connolly, Rachel
Niblett,

Wrightington, Wigan & Leigh Nhs Foundation Trust
Amal Singh, Gail Halliwell, Marius Paraoan, Nicholas Doree, Peter Asaad,

Wirral University Teaching Hospital

Claire Kilbride, Holly Carpenter, Jeremy Wilson, Juliette Fletcher, Kesav Aditya Vijayagopal,
Malaz Abbakar, Tilemachos Zaimis,

Yeovil District Hospital

Adam Walsh, Agnieszka Kubisz-Pudelko, Jolanta Nono, Lucy Pippard, Manish Chowdhary,
Richard Dalton, Tamer Moussa,

Uruguay
Medica Uruguaya

Fabiana Dominguez, Gonzalo Solla, Jacqueline Curbelo, Marcelo Laurini, Marcelo Viola,
Noelia Brito,

Yemen, Rep.
Al-Thawra Modern General Hospital

Ahmed Al-Alnsi, Hamza Al-Naggar, Lamis Saryah, Mohammed Al-Shehari, Ramzi Alsayadi,
Rogia'A Al-Hutheifi, Sarah Shream,

Data handling
Samerah Saeed, Eleanor Margaret Spurring
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