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EIAS DATABASE

PATIENT REGISTRATION (10)
Age, Gender, ASA, possum etc

PREOPERATIVE DATA (35)

BMI, Weight, nutrition, Smoking, Alcohal,
Comorbidity, Preop cancer treatment,
Medication etc

BEFORE SURGERY (8)
Thrombo prophylaxis, OBP, Preop carbs,
Antibiotics

SURGERY (40)
Type of surgery, type of anastomosis,
Surgical techniques, drains, GT, etc

ANAESTHESIA (24)
PONV, Anaesthesia, warming
Fluids, opioids, etc

* 350 PERIOPERATIVE VARIABLES
* INSTANT FEEDBACK
« BENCHMARKING TO OTHER HOSPITALS

« RESEARCH
FLUID BALANCE (21) REOPERATIONS, READMISSIONS,
Total IV volume of fluids and weight day zero CONVERSIONS (10)

to discharge

Gl AND STOMA FUNCTION (13) COMPLICATIONS -30 D (150)

Clavien
Time for solid food, stools, flatus
Stimulation of gut motility, etc
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MOBILISATION (11) 250+ UNITS IN 25+ COUNTRIES

Rate of mobilization, day O-discharge
Withdrawal of urinary drains, etc
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ACCURACY:
COVERAGE: LOS (A) 94% Excellent, (ck) 0.86 Perfect
MEAN COVERAGE (A) > 96%: Excellent COMPLIC ATIONS (A) 91% Excellent , (ck) 0.80 Substantial
Conclusion: centers do not refrain from registering patients who REOP (A) 99% Excellent, (Ck) 0.94 Perfect
are not doing well ALL OTHER (N=9) (A) Excellent, (ck) Fair-perfect

Conclusion: ’data in” can be trusted

MISSING VALUES:
EIAS: Mean missing rate: 2.8 %
RATE : Overall good, but not in termination of u-kad: 8.7% and intraop

bloodloss: 5.8%, one hospital: intraop bloodloss 52.7%
Conclusion: some variables are more prone to be missing, especially in
some hospitals



WHY DO WE WANT TO MEASURE OUTCOME FROM SURGERY
(EIAS)?

|. As feedback in the clinical work (regular meetings at the hospital) = "gv__

DO YOU USE

2. Benchmarking vs other institutions (nationally and internationally) BENCHMARKING
DATA TO IMPROVE

PRACTICE
OPERATIONS?
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|. AS FEEDBACK IN THE CLINICALWORK

Mortality
® before 2021-08:
0.6 %
® after 2021-08:
0.7 %

Reoperations
® before 2021-08:
8.3%
® after 2021-08:
9.5 %

Adverse events

® before 2021-08:
43.5 %

® after 2021-08:
35.8 %

Serious
complications

® before 2021-08:

10.1 %
® after 2021-08:
10.1 %

Anastomotic
leaks

® before 2021-08:

6.5 %
® after 2021-08:
2.7 %

Complications (Primary and followup) [g]

ICU
® before 2021-08:
3.0%
® after 2021-08:
0.7 %

Readmission
® before 2021-08:
11.3%
® after 2021-08:
8.8 %

Other adverse events and symptoms

Nausea or vomiting

Complication

Anastomotic leak

5 10 15 6
Affected by complication
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~*- before 2021-08 — after 2021-08



2. BENCHMARKINGYVS OTHER INSTITUTIONS (NATIONALLY AND INTERNATIONALLY)

DO YOU USE
BENCHMARKING
DATA TO IMPROVE
PRACTICE
OPERATIONS?
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Patientdemografi SWERAS® benchmarking: 2023-09-30 till 2024-09-30

hh_amn pa _ H # patienter™ ﬁuldler ASA 1-2 | ASA 3-4 Iﬁpp:&-n Anastomoser Té (%) Rektal Eennrnlsr'fll:t H

sjukhus patienter* (Median) (9%) (%) kirurgi (% (9%) (%) komorbiditeter
Danderyd 210 2845 73 56.7 43.3 21.4 79,1 20 12 0.2
Ersta 206 2845 63 78.6 21.4 131 78,8 17 5 0,09
‘ Karolinska 308 a7 67 571 37.7 474 65.8 456 28 0,22
EEET::iII’Eﬁ 40 1638 T4 £7.5 42,5 32,5 a0 0 g 0,28
Skaraborg 124 1930 72 70.2 29,0 14,5 71.8 24 12 0.49
St. Goran 143 1601 72 67.8B 32,2 33.6 81.1 17 15 0.16
Sunderby 129 376 T4 68,2 31.0 271 G, 3 29 12 0,21
Orebro 120 1764 73 64,8 3.7 35,8 75.8 7 7 0.25
Ostfold 215 1528 71 62.3 37.7 3.2 66.1 14 1n 0.14
Median 143 1658 T2 BE,B 32,2 31,2 75.8 12 17 0.21

Alla sjukhus 1495 15643 ! ! ! ! ! ! ! !




3. CLINICAL RESEARCH

>4,500 studies related to Enhanced Recovery After Surgery
(ERAS) have been published globally, spanning various surgical

specialties and applications. Most of them: “Before and after cohorts”
% Few RCTs
80 -
70 -
60 -
50 7 B Symptoms
40 7 - i A 4
B 30-day morbidity
30 - oo DPEN LAPARQSCOPIC
20 - Readmissions SURGERY SURGERY
10
o Adherence v
<50% >70% >80% >90% ENHANCED RECOVERY PROGRAMME .
LAFA study group

*SIGNIFICANT DIFFERENCE. GUSTAFSSON ET AL, JAMA SURGERY 201 |
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Regression models and DAGs
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Machine learning to find predictors for outcome
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SHAP values work by assigning an importance value to each
feature for a specific prediction

Positive SHAP values mean the feature increased
the prediction

Local explanations:
SHAP values for a single prediction show which features drove
that specific result.

Global explanations: Aggregating SHAP values across
multiple predictions can show which features have the highest
overall importance in a model.



SHAP (SHapley Additive exPlanations) values are a method
used in machine learning to interpret complex model
predictions.

Simulated RCTs (after propencity score matching)

) L]
P % L D
- o
4% Sy E ) 6
Taak Pill (e ) L 2N
— oy
— L] ] Draup &
487 | f —= —=
T qga — m
% 12% 12%  Greusd
T T
Diidir't Take Pl

Stratification



SWERAS / ENCARE PROJECT

7 Nordic hospitals with data from 14,000 colorectal patients (aggregated results).

Machine learning infrastructure (2024) enables rapid study of outcomes, patient groups, surgeries, and hospitals, combining ERAS® with
propensity score matching and historical data to move from correlation to causation.Results available in days instead of months/years.

Project outcomes: Predicting outcomes after colorectal surgery.

Outcome Incidens cohort (%) | Accuracy* AUROC* Benchmark** .,
Postop lleus 5,78 0.90 0.95 0.85 AUROC :
AL day 2 post op 5,24 | 0.73 0.78 0.7-0.8 AUROC

Clavien Illb-V day 2 post op 8,78 | 0.69 0.74 0.65-0.70 AUROC

Radmission 9 | 0.70 0.75 0.65-0.75 AUROC

In 90% of cases, the model was able to correctly predict immediately after surgery whether a patient
would develop ileus or not.



Smoking cessation (n = 97)

PONV Prophylaxis Administered (n = 7649) A
Preadmission Patient Education (n = 9315) -
Resection-site Drainage (n = 6296) -

Preoperative Oral Carbohydrate Treatment (n = 9229) -
Forced-air Heating Cover Used (n = 8540) -
Thrombosis Prophylaxis (n = 8607)

Mobilisation at all on day of surgery (n = 6873) 4
Postoperative use of NSAIDS (n = 6522) -

oOral Bowel Preparation (n = 8640) -

Nasogastric Tube Used Postoperatively (n = 7297) -
Energy Intake on Day of Surgery, Postoperatively (n = 6729) 1
Total IV Volume of Fluids Day 0 (n = 7698) -
Mobilisation on POD 1 (n = 5631) A

Energy Intake on Postoperative Day 1 (n = 6201) -
Spinal Adjunct for General Anaesthesia (n = 840) -
Antibiotic Prophylaxis before Incision (n = 7750) -
Preoperative Sedative Medication (n = 7349) -

Alcohol cessation (n = 93) A

Lumbar Supplementary Analgesia (n = 84) -
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WM Significant (p < 0.05)

I
PONV Prophylaxis Administered (n = 6391) @ Non-Significant (p = 0.05) i —e— p=0.000
Thrombosis Prophylaxis (n = 7168) : —e— p=0.000
Oral Bowel Preparation (n = 7944) : —e— p=0.000
Stimulation of Gut Motility (n = 8527) E —e— p=0.000
Duration of IV Fluid Infusion (nights) (n = 7648) : —e— p=0.000
Preoperative Sedative Medication (n = 7000) : —e— p=0.002
Energy Intake on Postoperative Day 1 (n = 5935) EH_' p = 0.009
Preoperative Oral Carbohydrate Treatment (n = 8713) :r—.—q p = 0.010
Time to termination of urinary drainage (nights).1 (n = 4656) :&—0—1 p = 0.049
Mobilisation on POD 3 (n = 2405) r—{-—.—i p =0.354
Antibiotic Prophylaxis before Incision (n = 6637) r-i-.—{ p=0.242
Preadmission Patient Education (n = 8334) rJI-Q—4 p=0.251
Mobilisation on POD 2 (n = 3508) I-—E-.—i p=0.420
Mobilisation at all on day of surgery (n = 6752) I-:Q—4 p =0.418
Nasogastric Tube Used Postoperatively (n = 6325) r—'p—{ p = 0.646
Mobilisation on POD 1 (n = 5809) r—:.—4 p = 0.658
Resection-site Drainage (n = 5994) —e— p=0.542
Total IV Volume of Fluids Day 0 (n = 7302) r—.—i-{ p = 0.208
Energy Intake on Day of Surgery, Postoperatively (n = 6412) —— : p = 0.002
Spinal Adjunct for General Anaesthesia (n = 1019} —e— :p = 0.002
Postoperative use of NSAIDS (n = 6246) —e— p= 1IJ.000
Smoking cessation (n = 90) ; \ : i p=0.250
Forced-air Heating Cover Used (n = 8251} &+ p= 0.000!
Alcohol cessation (n = 98) L : i p=0.122
Lumbar Supplementary Analgesia (n = None) |
0.10 0.05 0.00 =0.05
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VALIDATION NEEDED

WITHOUT TESTING'A ON VALIDATION SET




FUTURE FEEDBACK FROMTHE SYSTEM

““Your centre is the third best in the world”

“In order to improve outcome, you should focus on compliance to item X andY”’

‘““You should not operate these XY kind of patients”

‘““You probably should advise dr X to do these operations and drY simply to retire from surgery”

““If you want do conduct a study, please contact the administration”
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