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Additional file 1, Table 1. Risk ratios (RR) with 99% confidence intervals (CI) comparing mLOSET-positive to mLOSET-negative patients, stratified by sex, hospital volume (small/medium/large based on annual census), and age group (18–39, 40–59, 60–79, ≥80 years). Three analyses presented as in the main Table 1. mLOSET = modified Lund Outcome Set for Evaluation of Triage; ICU = Intensive Care Unit; RR = Risk Ratio; CI = Confidence Interval.
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Additional file 1, Table 2. Risk ratios (RR) with 99% confidence intervals (CI) for each of the 34 individual mLOSET outcomes (mortality and ICU criteria excluded), comparing the risk of same- or next-day mortality and ICU admission in patients with each specific criterion to those without it. Asterisk (*) indicates statistical significance at the 99% level (CI lower bound >1.0). mLOSET = modified Lund Outcome Set for Evaluation of Triage; ICU = Intensive Care Unit; RR = Risk Ratio; CI = Confidence Interval.
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Additional file 1,  Table 3: Standardised definitions for all 36 mLOSET outcomes, including the data source type required, the applicable timeframe, and the specific codes or thresholds used for implementation. ICD-10 codes follow the International Classification of Diseases, 10th Revision. Procedure codes follow the Swedish KVÅ classification. ATC codes follow the Anatomical Therapeutic Chemical classification. Asterisk (*) in code strings denotes all sub-codes with that prefix. mLOSET = modified Lund Outcome Set for Evaluation of Triage; ICD-10 = International Classification of Diseases, 10th Revision; KVÅ = Klassifikation av Vårdåtgärder; ATC = Anatomical Therapeutic Chemical.
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Additional file 1, Table 4: All 31 possible combinations of the five data source types (diagnostic/procedure codes, laboratory values, mortality data, ward transfer records, and medication records) and the percentage of mLOSET-positive patients each combination would identify. mLOSET = modified Lund Outcome Set for Evaluation of Triage.
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Supplementary Table 5: Systematic modifications applied to LOSET during development of mLOSET. Outcomes were modified through four processes: merging of clinically equivalent or duplicate criteria, removal of outcomes subsumed by broader criteria, removal of operationally redundant outcomes, and removal of outcomes with implementation barriers. The original LOSET comprised 49 outcomes; modifications yielded 36 implementable outcomes (mLOSET). LOSET = Lund Outcome Set for Evaluation of Triage; mLOSET = modified LOSET; NEWS2 = National Early Warning Score 2; ICU = Intensive Care Unit.
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Modifications from LOSET (49 outcomes) to mLOSET (36 outcomes)

Net reduction through consolidation, merging, separation, and removal

Original LOSET
Merged

STEMI (highest priority)

STEMI (second-highest priority)
Immediate surgical intervention (highest priority)

Immediate surgical intervention (second-highest
priority)

Planned immediate surgery
ICU admission

Step-down unit admission (highest priority)

Step-down unit admission (second-highest priority)

Removed — subsumed by broader criterion
Intracerebral haemorrhage with ICU/intervention
Anaphylaxis with adrenaline administration
Sepsis with NEWS2 >7

Sepsis with NEWS2 <7

Removed — operationally redundant
Massive transfusion
Separated

Thrombolysis and/or thrombectomy (combined)

Removed — implementation barrier
Tourniquet application

Glucose or glucagon administration for
hypoglycaemia

Haemoglobin <60 mmol/L with ongoing bleeding

mLOSET

STEMI

Emergency operation / planned immediate
surgery / immediate surgical intervention

ICU / Step-down unit admission

Removed
Removed

Removed

Removed

Thrombolysis

Thrombectomy

Removed

Removed

Removed

Comment

Listed identically in both priority levels; retained once

Multiple criteria represent the same clinical concept (urgent operative need)

Step-down units defined as providing ICU-level care; patients admitted would
require ICU care if step-down were unavailable

Already captured through existing ICU admission and surgery criteria
Anaphylaxis diagnosis alone captures these cases

Sepsis diagnosis captures all severity strata

Zero cases in cohort; likely documented in operative rather than ED systems;
redundant with acute surgery criterion

Combined criterion required both diagnostic and intervention data
simultaneously; separated to maintain single-source implementation

Absent from most international coding frameworks; found only in SNOMED CT
among six major systems examined

Temporal-causal ambiguity (condition may resolve pre-arrival); requires
complex temporal linking of laboratory and medication data

Requires dual data sources with precise temporal sequencing

Net reduction: 49 - 36 outcomes. Three outcomes fully removed due to implementation barriers; remainder reduced through consolidation of duplicate priority-level entries and merging of clinically

equivalent criteria.
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mLOSET compared to other common triage outcomes
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All patients 624 909
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5.3
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2.9
(2.9-3.0)

1.9
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For Risk columns and Median Cost the structure is Value WITHOUT/WITH mLOSET; mLOSET = modified Lund Outcome Set for Evaluation of Triage; SEK = Swedish Krona.
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Per-Outcome Risk Ratios for Death or ICU Admission

Individual mLOSET outcomes predicting short-term death or ICU admission within 24 hours

mLOSET Outcome

Patient received PCI

Patient received a surgical airway

Tension pneumothorax

Patient received thrombectomy

Patient was intubated, received an oropharyngeal/nasal airway or laryngeal mask
STEMI

Patient received mechanical ventilation

Patient received inotropic support

Patient's pO2 was under 4.5 kPa measured arterially
Bacterial meningitis

Ventricular tachycardia

Anaphylaxis

Addisonian crisis

Pulmonary edema

Patient was operated on or received immediate surgical intervention
Patient received an antidote

Perforated ulcer

Third degree (complete) heart block

Patient received high flow oxygen

Patient's pCO2 was over 9 kPa

Patient's pH was under 7.3

Patient's lactate levels were over 5 mmol/L

Patient received a pacemaker or was put on external pacing
Ectopic pregnancy

Internal traumatic injuries of organs

Sepsis

Testicular torsion

Ovarian torsion

NSTEMI or unstable angina

Patient received NIV/BiPap/CPap

Open fracture

Femur fracture

Acute ischemia

Thrombolysis

N with
Outcome
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3348
366
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95
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368
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18
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Death/ICU
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2
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846
38
137
13

11

130

17
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32

925
2082
1514

196
472

218
121
10
12
54
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Risk Ratio
(99% CI)

3.3 (2.5-4.4)
36.5 (25.6-51.9)
15.6 (2.8-86.4)
4.7 (2.1-10.5)
65.5 (55.9-76.7)
11.1 (8.2-15.1)
40.8 (37.4-44.5)
13.9 (9.4-20.7)
26.0 (21.2-31.8)
18.4 (9.5-35.7)
4.3 (0.7-25.7)
5.8 (2.7-12.5)
6.0 (0.5-74.7)
22.3 (18.1-27.5)
0.6 (0.0-8.3)
17.8 (9.9-31.9)
6.5 (3.6-11.8)
3.9 (2.5-6.1)

3.2 (0.3-41.2)
49.2 (45.3-53.4)
48.4 (45.1-52.0)
46.2 (42.9-49.7)
14.7 (2.6-82.1)
No outcomes
18.6 (15.6-22.2)
11.3 (10.1-12.8)
No outcomes
No outcomes
5.4 (4.5-6.4)
24.7 (20.0-30.7)
2.1(0.9-4.7)

3.1 (1.5-6.5)
10.7 (7.6-15.0)
2.8 (0.8-9.8)

Sig.

Risk ratios compare patients with each outcome to those without that specific outcome (but potentially with other mLOSET outcomes). Note that Death and ICU admission are

excluded from being labeled as mLOSET for this analysis, even though they are part of mLOSET. * indicates statistical significance (99% CI lower bound > 1.0). 25 of 34

outcomes showed significant associations.
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Description

Tension pneumothorax
STEMI

Bacterial meningitis

Ventricular tachycardia

Anaphylaxis

Addisonian crisis

Pulmonary edema

Perforated ulcer

Third degree (complete) heart block

Ectopic pregnancy

Any diagnosis related to internal traumatic injuries of organs

Sepsis
Testicular torsion

Ovarian torsion

NSTEMI or unstable angina

Any diagnosis of an open fracture

Femur fracture

Any diagnosis related to acute ischemia

Patient received PCI

Patient received a surgical airway

Patient received thrombolysis and/or thrombectomy

Patient was intubated, received an oropharyngealfnasal airway or
laryngeal mask

Patient received mechanical ventilation

Patient received high flow oxygen

Patient received a pacemaker or was put on external pacing
Patient received NIV/BiPap/CPAP

Patient's pO2 was under 4.5 kPa measured arterially
Patient's pCO2 was over 9 kPa

Patient's pH was under 7.3

Patient's lactate levels were over 5 mmol/L

Patient admitted to ICU/Step down unit

Patient was operated on or received immediate surgical intervention
Patient died within 24 hours of arrival to the ED
Patient received inotropic support during the ED visit

Patient received an antidote directly related to the chief complaint

Patient recieved trombolysis

Data types: Each criterion uses only one primary data source. Code notation: Asterisk (*
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mLOSET Outcome Definitions

Standardized definitions and implementation guide for all MLOSET outcomes

Timespan for Implementation

Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit

Final diagnosis in ED and/or care visit

Final diagnosis in ED and/or care visit

Final diagnosis in ED and/or care visit

Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit

Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit

Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Final diagnosis in ED and/or care visit
Within 24 hours from arrival at ED
Within 24 hours from arrival at ED
Within 24 hours from arrival at ED

Within 24 hours from arrival at ED

Within 24 hours from arrival at ED

From ED directly to OR OR priority 1 operation

Same or next day as arrival at ED
Within 24 hours from arrival at ED

Within 24 hours from arrival at ED

Within 24 hours from arrival at ED

indicates all codes with that prefix (e.g., A40* includes A40.0, A40.1, etc.)

Implementation Details

ICD-10: J93.0

ICD-10: 1210, 1214, 121.2, 1213

ICD-10: A39.0, GOO*, GOT*, G03.8, G03.9

ICD-10: 147.28, 147.2C

ICD-10: T78.2A, T78.2B, T78.2X, T88.6

ICD-10: E27.2

ICD-10: J81.9, J68.1

ICD-10: K26.1, K25.2, K25.5, K25.6, K26.1, K26.2, K26.5, K26.6, K27.1, K27.2, K27.5, K27.6, K63.1
ICD-10: 144.2

ICD-10: 000*

ICD-10: S06.1, S06.3, S06.4, S06.5, S06.6, S06.7, S06.8, S06.9, S08.8, S08.9, S14.0, S18.9, $24.0,
$24.1, S24.2, S25.0, S25.1, $25.2, $25.3, $25.4, $26.0, 526.8, $26.9, $34.0, $36.0, S36.1, $36.2, $36.3,
$36.4, S36.5

ICD-10: A42.7, A39.2, A22.7, A20.7, A26.7, B37.7, R67.2, A20.0, A21.7, A24.1, A28.2, A32.7, A39.1, A39.3,
A39.4, A48.3, A40%, A4TY, RE5*

ICD-10: N44.9
ICD-10: N83.5

ICD-10: 1214, 121.9, 120.0

ICD-10: $42.x1, $52.x1, $62.x1, $72.x1, $82.x1, $92.x1 (all codes ending in 1)

ICD-10: $72.30, $72.31, $72.40, $72.41, $72.70, $72.71, $72.80, $72.81, $72.90, $72.91
ICD-10: M62.2, N28.0, K55.0, H34.1, 174*

KVA: FNG*, FNC*

KVA: GBBOO, GBBO003

KVA: AAL10, AAL15

KVA: DG017, DG018

KVA: DG021, DG002, DG023

KVA: DB002

KVA: ZXG40, ZXG50, DFO13

KVA: DGOO1

Arterial pO2 < 4.5 kPa

Venous or arterial pCO2 > 9 kPa

Venous or arterial pH < 7.3

Venous or arterial lactate > 5 mmol/L

ICU or step-down unit bed transfer recorded in hospital system. Step-down unit defined as
intermediate-level inpatient care representing the same acute clinical need as ICU—patients admitted
would require ICU care if step-down were unavailable.

Transfer to operation theatre from ED or highest priority in operation logistics system, where such a
priority would signify an emmediate surgery, e.g. not within 24h.

Death registry from same or next day of ED arrival

ATC: CO1CA24, CO1CA03, CO1CA07, CO1CA26, HO1BA*, VO3AB17, CO1CE02, CO1CX08, CO1CA02,
CO01CA04

ATC: VO3AB*

ATC: BO1AD*
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mLOSET Coverage by Data Source Combinations

Percentage of mLOSET-positive patients captured by different source combinations

Source combination Implementation %
code + lab + medication + mortality + ward 100.0
code + lab + mortality + ward 98.8
code + lab + medication + mortality 97.6
code + lab + medication + ward 97.2
code + medication + mortality + ward 72.7
lab + medication + mortality + ward 51.0
code + lab + mortality 96.3
code + lab + ward 96.0
code + lab + medication 94.7
code + mortality + ward 71.3
code + medication + mortality 69.0
code + medication + ward 67.7
lab + mortality + ward 49.5
lab + medication + ward 47.6
lab + medication + mortality 47.4
medication + mortality + ward 16.2
code + lab 935
code + mortality 67.5
code + ward 66.3
code + medication 63.8
lab + ward 46.1
lab + mortality 45.8
lab + medication 43.8
mortality + ward 14.4
medication + ward 9.6
medication + mortality 9.0
code 62.3
lab 42.3
ward 7.8
mortality 7.1
medication 2.0

Note: Implementation % indicates the proportion of all mMLOSET-positive patients identified by each source combination.




