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REDAKTIONENS FORORD

Af redaktionen: Christian Skjerbaek, Gitte B. Tygesen, Iben Duvald, Helene Skjot-Arkil, Peter Biesenbach,

Mikkel S. H. Jensen, Lea Holst & Matin Hagi

Velkommen til denne sommerudgave af Dansk Tidsskrift

for Akutmedicin.

Det er en historisk stor udgave med i alt 13 artikler og
illustrerer dermed, hvilken positiv udvikling tidsskriftet
er i. Der er et jeevnt stigende antal bidrag, og tiden er nu
inde til at forlade den hidtidige praksis, hvor tidsskriftet
udkom med ujeevne mellemrum, athaengigt af hvornar
der var artikler nok til at berettige en ny udgave. Dette
nummer markerer siledes tidsskriftets overgang til en ny
fast udgivelsesfrekvens, hvor tidsskriftet vil udkomme

fast to gange arligt i henholdsvis juli og december.

Udover et stigende antal indsendelser er det ogsa redak-
tionens opfattelse, at relevansen og den videnskabelige
kvalitet af de indsendte bidrag er tiltagende. Der skal lyde
en stor tak til vores fagfeellebedemmere for at bidrage til
dette. Det er et stort, men nedvendigt arbejde, som tids-
skriftets fagfeellebedemmere udferer. Uden dem — ingen
publikation, men systemet er ikke baredygtigt, hvis vi
ikke hele tiden kan rekruttere nye fagfellebedemmere.
Det er derfor nu et krav for at publicere i Dansk Tidsskrift
for Akutmedicin, at man samtidig stiller sig til radighed

for fremtidige fagfellebedemmelser.

Tidsskriftet vil gerne anerkende det store arbejde, der
leegges fra fagfeellebedemmerne, og vil fra decembernum-
meret bringe en liste over de kollegaer, der har bidraget
som fagfellebedemmere gennem det seneste ar, ligesom

navnene vil fremgé af hjemmesiden.

Tidsskriftets hjemmeside har i det hele taget fiet en til-
treengt opdatering, og vi haber, det nye layout vil blive

taget godt imod.

Dansk Selskab for Akutmedicin gennemforte i foraret en
sporgeundersggelse blandt medlemmerne for at afdaekke
opfattelsen af og enskerne til DASEMs aktiviteter, her-
under driften af Dansk Tidsskrift for Akutmedicin. Re-
daktionen takker for tilbagemeldingerne og noterer sig
med glede, at kendskabet til tidsskriftet er hejt blandt
medlemmerne. Der er ogsé et enske om, at redaktionen
fortsat skal udvikle tidsskriftet og stile mod indeksering i
de relevante tidsskriftsdatabaser. Medlemmer peger pé
flere ting, som redaktionen har taget til efterretning, og

vil arbejde med fremadrettet.

Der er sket enkelte personudskiftninger omkring tids-
skriftet. Redakter med serlige forpligtigelser, Mikkel
Heide Petersen, er udtradt af redaktionen, efter at have
veeret en del af tidsskriftet siden grundleggelsen. Vi tak-
ker Mikkel for hans store engagement og bidrag gennem
arene og ensker ham alt det bedste fremover. Vi takker
ogsa Lea Holst for hendes solide indsats som studenter-
medhjalper. Lea har nu bestaet sin embedseksamen, og
vi gnsker hende al mulig held og lykke i den videre ferd.
Samtidig byder vi velkommen til vores nye studenter-
medhjaelper, Matin Hagi — vi ser frem til et godt samar-
bejde.

Dette nummer byder pa ikke mindre end seks originalar-
tikler, der illustrerer spaendvidden i dansk akutmedicinsk
forskning fra det klinisk-diagnostiske til det organisato-
riske. Der er resuméer af fem ph.d.-athandlinger fra 2025

og to spaendende kasuistikker.

Redaktionen gnsker rigtig god sommer — og pa gensyn til
december

Dansk Tidsskrift for Akutmedicin

Juli 2025
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Chest X-ray Positioning in Suspected Infection in the Emergency Depart-
ment: Patient Characteristics and Outcome Associations
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IResearch Center for Emergency Medicine, Department of Clinical Medicine, Aarhus University, Denmark 2Department of Emergency Medicine,
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Correspondence (*): sofie_bendixen@hotmail.com

Abstract

Introduction: Chest radiography (CXR) is the first-choice imaging for diagnosing suspected infection in the
emergency department (ED). However, previous descriptions of x-ray modalities are sparse. The objective
was a) to describe CXR modalities in patients with suspected infection, findings, and image quality, and b)

to investigate associations between patient characteristics and modalities.

Methods: In this secondary analysis of a prospective cohort study, we included ED patients with suspected
infection and a CXR performed while admitted. We used binary regression to investigate which patient char-
acteristics were associated with getting a sitting CXR (sitCXR) or supine CXR (supCXR).

Results: Out of 979 included patients, 60% were erect (eCXR), 15% were sitting (sitCXR), and 25% were
supine CXR (supCXR). We observed a higher relative risk (RR; 95%CI) of having a sitCXR or supCXR if
patients were 6079 years or >80 years (2.3; 1.7-3.0 or 3.2; 2.5-4.3), had renal failure (1.5; 1.2—1.8), heart
failure (1.4; 1.1-1.8), do-not-resuscitate/do-not-intubate-orders (2.5; 2.2—-2.8), systolic blood pressure <100
mmHg (1.6; 1.3—1.9), respiratory rate 222 min (1.4; 1.2—1.6), and saturation <90% (1.6; 1.3—-2.0).

Conclusion: SitCXR and supCXR are common in ED patients with suspected infection. Patients receiving

sitCXR and supCXR were older, comorbid, and presented with abnormal vital signs.

Keywords: Chest x-ray; Infection; Imaging; Emergency medicine

Dansk Tidsskrift for Akutmedicin, 2025; 8(1): 5-15
This is an open access article licensed under a Creative Commons Attribution (CC BY 4.0) license.
© 2025 The Author(s). Published by Danish Society for Emergency Medicine for Dansk Tidsskrift for Akutmedicin.
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Introduction

hest radiography (CXR) is the first-choice imag-
ing in the diagnostic work-up of emergency de-
partment (ED) patients with suspected infec-
tion.[!’] CXR provides fast, relatively inexpensive clini-
cal information and low radiation exposure compared to,
for example, CT scans.[2] However, its diagnostic accu-
racy is low to moderate in the diagnosis of pneumotho-
rax, pleural effusion, heart failure, and pneumonia com-

pared to other imaging modalities.[! 58]

The standard CXR in the ED is performed in an erect po-
sition (eCXR) in two recordings: posteroanterior and lat-
eral projections, and can alternatively be performed as
sitting (sitCXR) or supine (supCXR) anteroposterior pro-
jection.[?] However, supCXR has lower diagnostic accu-
racy than standard eCXR,["* ¢ 1] making image inter-
pretation difficult and potentially leading to missed pa-
thology and delayed or unnecessary treatment. Patients
receiving supCXR rather than eCXR are described as
older and clinically worse,[* 13 16-19] but descriptions of
the populations receiving different modalities of CXR are

scarce, and large studies have not yet been performed.

With the emerging availability of low-dose computed to-
mography and point-of-care ultrasound, which both out-
perform sitCXR and supCXR in accuracy,[” 1] it may be
appropriate to consider alternative imaging in the ED for
patients where inferior sitCXR and supCXR are current
standards, since eCXR is not possible. However, firstly,
more data must be available on the general characteristics
associated with different modalities of CXR, especially to

show in which cases eCXR is not possible.

The objective of this study was to a) describe the used
CXR modalities in ED patients with suspected infection,
findings, and image quality, and b) investigate if specific
patient characteristics are associated with different CXR

modalities.

Methods

STUDY DESIGN AND SETTING

This was a secondary analysis of a prospective cohort
study, including all adult patients with suspected infec-
tion admitted to one of three EDs in the Central Denmark
Region (Aarhus University Hospital, Herning Regional
Hospital, and Randers Regional Hospital) from January
20, 2020, to March 2, 2020.[%] From this cohort, all pa-
tients with a CXR during admission were included in this

study.

HVAD VED VI?
Rontgen af lungerne ved diagnostisk udredning i
akutmodtagelser udferes som standard med patien-
ten i stdende position, men kan alternativt udferes
siddende eller rygliggende. Sidstnaevnte giver darli-
gere diagnostisk nejagtighed, hvilket potentielt kan
fore til oversete tegn pa sygdom og til forsinket eller

unegdvendig behandling.

Fact box (in Danish)

Yearly contacts in the EDs vary between 15,000 and
63,000 patients, and they serve a total population of 0.9
million people. The EDs provide 24-hour emergency care
to all acute patients except for stroke, STEMI, obstetric,
and psychiatric patients.

According to Danish law, the Danish Patient Safety Au-
thority approved the study (case no.: 31-1521-188 + 1-45-

70-69-20) and waived it from the ethics committee.

PARTICIPANTS

This cohort included: adult patients (> 18 years) with sus-
pected infection defined as having either a blood culture
sent for microbiological examination and/or intravenous
antibiotic administered within six hours from ED arrival
and a CXR during the ED admission. Only the first
presentation with all inclusion criteria fulfilled within
the study period, and Danish citizens with a valid Danish
personal identification number were included in the pre-
sent analysis. Patients admitted with (a) severe trauma
defined by the trauma criteria used at each hospital, (b)

serious bleeding defined as the use of more than two units

https://doi.org/10.7146/akut.v8i1.141735
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of red blood cells, or (c) prophylactic antibiotics due to

scheduled surgery were excluded.[?]

CXR METRICS

Imaging variables: time format variables (requisition and
examination time) for the first CXR requested in the ED,
portable CXRs, the total number of CXRs, and chest CT
scans throughout the patient’s hospital stay were re-
trieved from routinely collected data from the electronic

patient record at each hospital.

CXR INTERPRETATION

CXR position, quality, and findings were manually re-
viewed in the medical records by one observer (SHB), en-
tered into a REDCap-database, and linked to patient and
administrative variables using the personal identification
number. CXR position (erect, sitting, or supine) was de-
termined based on the CXR image label or by notification
in the radiologists’ interpretation. CXR quality was de-
fined as suboptimal if description of “suboptimal inspira-
tion” or “rotated images”, and unusable by notification in
the interpretation. CXR pathology variables were identi-
fied in the interpretation and categorized as “Present”, or
“Uncertain” if the radiologist used the terms “impression
of” or “couldn’t be excluded”. Only newly identified find-
ings were included in the analysis. Inter-observer agree-
ment of CXR details was assessed by a review of 10% of
records by two independent observers. See Supplemen-
tary Material for categorization of radiologists’ interpre-

tations; Table S1.

OTHER PATIENT AND ADMINISTRATIVE VARIA-
BLES

Descriptive data on sex, age, initial vital signs, organ dys-
function, administration of antibiotics, 90-day mortality,
in-hospital mortality, ED length of stay, and in-hospital
length of stay were retrieved from routinely collected
data from the electronic patient record at each hospital.
Prior medical history/comorbidities were classified ac-
cording to diagnosis coding (diabetes mellitus and solid
tumor) or manual medical chart review (renal disease,
heart failure, chronic obstructive pulmonary disease
(COPD),
(DNR/DNI) orders). Any mention of renal failure or a

and do-not-resuscitate/do-not-intubate

prior history of elevated creatinine was used to define re-
nal failure. An ejection fraction of <40% was chosen as a
cut-off to determine systolic heart failure. COPD was de-
fined as a prior history of FEV1/FVC<70% or any men-
tion of COPD. The presence of DNR/DNI orders in the
chart at admission or decision of those within six hours
of ED arrival was used to determine DNR/DNI orders.
The most likely source of infection was determined
through a chart review of the ED charts and grouped into
the following categories: respiratory, urinary, skin/soft
tissue, abdominal, bacteremia with no other source, viral,

other, unknown, and no suspected infection.

OUTCOMES

The primary outcome was the descriptive distribution of
the CXR modalities of the first CXR requested in the ED,
findings, and image quality. We also report associations
between patients’ characteristics and different CXR mo-

dalities.

STATISTICAL ANALYSIS

Descriptive categorical data are reported as counts and
proportions (%), and continuous data as medians (first
and third quartiles, IQR). Distributions were assessed for
normality using visual inspection of histograms and
quantile-quantile plots. Associations were investigated
using the absolute and relative differences between pro-
portions with 95% confidence intervals (95% CI) calcu-
lated based on binary regression. In this analysis, the sit-
CXR and supCXR were combined into one group.

Data were analyzed using Stata version 17 (StataCorp LP,
College Station, TX, USA).

Results

PATIENT CHARACTERISTICS AND CXR POSITION

Of the 1,924 patients with suspected infection, 982 (51%)
had a CXR performed in one of the three EDs. Three pa-
tients were excluded; one with a missing radiologist’s in-
terpretation, and two had an indeterminate CXR posi-
tion. A total of 979 patients were included in the study.
See Supplementary Material for patient flowchart (Figure
S1).

https://doi.org/10.7146/akut.v8i1.141735
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Out of 979 included patients, 589 (60%) had an

144 (15%) had a sitCXR, and 246 (25%) had a supCXR
performed. The overall median age was 74 years (IQR:
63, 83), and 509 (52%) patients were male. Patients who
had an eCXR taken were younger, with a median age of
70 years, compared to those with sitting or supine CXR,
who were older, with median ages of 81.5 and 79 years,
respectively. Common comorbidities overall included
COPD (27%), renal failure (13%), diabetes (6%), and
heart failure (6%). Patients with a sitCXR had a higher

eCXR,

prevalence of COPD (40%), compared to those with an

Table 1. Baseline characteristics

characteristics are summarized in Table 1.

eCXR (23%) and supCXR (28%). Patients with a supCXR
had the highest percentage of DNR/DNI orders (40%),
while those with an eCXR had the lowest (8%). The most
common focus of infection was the respiratory tract
(43%). Antibiotics were administered to most patients
(78% overall), with higher rates in the sitCXR (85%) and
supCXR groups (87%). In-hospital mortality was lowest
in the eCXR group (2%), while 90-day mortality was
highest in the supCXR group (34%). Baseline patient

Erect CXR Sitting CXR Supine CXR Total Missing

Variable n=589 (60%) n=144 (15%) n=246 (25%) n=979 n (%)
Age,y 70 (56; 80) 81.5 (70; 88) 79 (72; 85) 74 (63; 83) 0 (0%)
Male sex, n (%) 290 (49%) 67 (47%) 152 (62%) 509 (52%) 0 (0%)
Weight, kg 75 (63; 87) 70.5 (58.2; 84.7) | 72.6 (60.5; 85) | 74 (62; 86) 38 (4%)
Height, cm 170 (164; 178) | 168 (162;175) | 170 (164; 177) | 170 (163; 178) | 50 (5%)
BMI, kg/m? 25.4 (22.6;28.7) | 25 (20.8; 30.1) | 24.8 (22.1;28.4) | 25.2 (22.2;28.6) | 55 (6%)
Prior medical history of/comorbidities, n (%)

COPD* 135 (23%) 57 (40%) 69 (28%) 261 (27%) 0 (0%)

Renal failuret 56 (10%) 27 (19%) 43 (18%) 126 (13%) 0 (0%)

Diabetes* 29 (5%) 10 (7%) 18 (7%) 57 (6%) 0 (0%)

Heart failure$ 28 (5%) 10 (7%) 23 (9%) 61 (6%) 0 (0%)

Solid tumorll 23 (4%) 1 (1%) 7 (3%) 31 (3%) 0 (0%)

DNR/DNI orders 46 (8%) 37 (26%) 109 (44%) 192 (20%) 0 (0%)
Vital signs, first observed

Respiratory rate, /min 20 (18; 24) 22 (18; 25) 22 (18; 28) 20 (18; 24) 2 (0.2%)

Saturation, % 96 (94; 98) 95 (92; 97) 95 (92; 97) 95 (93; 98) 2 (0.2%)

Heart rate, /min 93 (81; 106) 93.5 (80.3; 115) | 97 (80; 110) 93 (81; 108) 2 (0.2%)

Systolic blood pressure,

mmHg 138 (123; 153) | 135 (119; 156) | 132 (113;152) | 136 (120; 153) | 3 (0.3%)

Temperature, °C 38.0 (37.4; 38.7) | 37.9 (37.1;38.5) | 37.9 (37; 38.8) | 38.0(37.3;38.7) | 4 (0.4%)

GCS 15 (15; 15) 15 (15; 15) 15 (14; 15) 15 (15; 15) 2 (0.2%)
Blood tests

CRP, mg/L 71 (29; 144) 74 (26; 154) 80 (23; 153) 73 (27; 149) 13 (1.3%)

Leukocytes, 10°/L 10.4 (7.8; 14.1) | 11.7 (8.4;16.1) | 12.3(9.5; 16.4) | 10.9 (8.3; 15) 9 (0.9%)

494
Lactate, mmol/L 1.5 (1.0; 2.1) 1.5 (1.1; 2.32) 1.7 (1.1; 2.8) 1.5 (1.1; 2.3) (50%)
809

D-dimer, mmol/L 0.74 (0.50; 1.80) | 1.55 (0.70; 3.20) | 1.45 (0.65;3.93) | 1.00 (1.55; 2.45) | (83%)

Creatinine, mmol/L 73 (59; 97) 86 (62; 109) 86 (60; 126) 77 (60; 105) 14 (1.4%)
Suspected infectious focus within 6 hours, n (%)

Respiratory? 254 (43%) 71 (49%) 96 (39%) 421 (43%)

Urinary 70 (12%) 24 (17%) 57 (23%) 151 (15%)

Skin/soft tissue 26 (4%) 9 (6%) 14 (6%) 49 (5%)

Abdominal 42 (7%) 11 (7%) 10 (4%) 63 (6%)

Viral 60 (10%) 6 (4%) 6 (2%) 72 (7%)

https://doi.org/10.7146/akut.v8i1.141735
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Bacteremia with no

other source 1 (0.2%) 2 (1.4%) 0 (0%) 3 (0.3%)

Other 28 (5%) 2 (1%) 6 (2%) 36 (4%)

Unknown 54 (9%) 9 (6%) 40 (16%) 103 (11%)

No suspected infection 54 (9%) 10 (7%) 17 (7%) 81 (8%) 0 (0%)
Antibiotic administration*, n (%)

Overall 430 (73%) 122 (85%) 214 (87%) 766 (78%) 0 (0%)

ED 373 (63%) 105 (73%) 201 (82%) 679 (69%) 0 (0%)
Length of stay

ED, h (median (IQR)) 9 (5; 20) 13 (5; 24) 13 (6; 23) 10 (6; 21) 0 (0%)

In-hospital, d (median | 1.9 (0.4; 4.2) 3.6 (1.0; 7.0) 3.7 (0.8; 6.1) 2.5 (0.6; 5.6) 0 (0%)

(IQR))
Mortality, n (%)

In-hospital mortality 13 (2%) 10 (7%) 26 (11%) 49 (5%) 0 (0%)

90-day mortality 47 (8%) 30 (21%) 83 (34%) 160 (16%) 0 (0%)

YIncluding acute exacerbation of COPD

“Including intravenous and peroral antibiotic

#Type 1 or type 2 diabetes in ICD-coding in previous hospital discharge diagnoses.
§Heart failure was defined as an ejection fraction < 40%.

Note: All data are presented as medians with (interquartile range) if not otherwise stated.
Abbreviations: CXR, chest x-ray; BMI, body mass index; ED, emergency department; COPD, chronic obstructive
pulmonary disease; DNR/DNI, Do-not-resuscitate or do-not-intubate; GCS, Glasgow Coma Scale (ranges 3-15);
CRP, C-reactive peptide; IV, intravenous; OR, oral
*COPD mentioned in the chart before admission or prior history with FEV1/FVC < 70%.
fRenal failure of any kind mentioned in chart or prior history of elevated creatinine.

ISolid tumor including metastasis in ICD-coding in previous hospital discharge diagnoses.

Table 1 (continued).

CXR FINDINGS AND IMAGE QUALITY

The result of the inter-observer agreement of CXR posi-
tion, quality, and pathology variables indicated almost
perfect agreement beyond change (i = 0.92) according to
Landis et al.[?!] with the percentage of agreement ranging
from a minimum 94% to a maximum of 100% (lowest k
= 0.66; highest k = 1). See Supplementary Material for
complete oversight, Table S2.

edema, pleural effusion, and atelectasis was higher in pa-
tients examined with a sitCXR or supCXR (Table 2). The
radiologists had a higher prevalence of uncertainty with
their interpretation of pathology, and the prevalence of
uncertainty by all findings was higher in sitCXR and sup-
CXR. The rate of suboptimal radiographs was 3% within
eCXR, 6% within sitCXR, and 12% within supCXR. Table

2 summarizes the characteristics of CXR, image quality,

The most frequently reported newly identified finding and findings.

was infiltrates (28%). The prevalence of newly identified

Table 2. Characteristics of CXR, image quality and findings.

Erect CXR Sitting CXR | Supine CXR Total

Variable n=589 (60%) | n=144 (15%) | n=246 (25%) n=979
Portable CXR 0 (0%) 1 (1%) 17 (7%) 18 (2%)
Time to requisition, h (median (IQR)) 1.5 (1.0; 2.5) 1.5 (0.9; 2.3) 1.3 (0.6; 2.2) 1.4 (0.9; 2.3)
Time to examination, h (median (IQR)) 2.5(1.6;3.9) 2.7(1.7;4.3) 2.2(1.3;3.4) 2.5(1.6;3.8)
Number of CXR during admission, n (median
(IQR)) 1(1; 1) 1(d: 1 11 1) 11 1)
>1 CXR during admission 38 (7%) 18 (13%) 24 (10%) 80 (8%)
CT-thorax during admission 70 (12%) 22 (15%) 30 (12%) 122 (13%)
CXR quality

https://doi.org/10.7146/akut.v8i1.141735
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Suboptimal CXR 17 (3%) 8 (6%) 30 (12%) 55 (6%)
Not usable CXR 0 (0%) 0 (0%) 1 (0%) 1 (0%)
Findings*
Enlarged heart
Present 45 (8%) 11 (8%) 20 (8%) 76 (8%)
Uncertain 4 (1%) 2 (1%) 8 (3%) 14 (1%)
Infiltrate
Present 168 (29%) 40 (28%) 66 (27%) 274 (28%)
Uncertain 13 (2%) 6 (4%) 19 (8%) 38 (4%)
Edema
Present 39 (7%) 25 (17%) 18 (7%) 82 (8%)
Uncertain 1 (0%) 1 (1%) 5 (2%) 7 (1%)
Pleural effusion
Present 59 (10%) 24 (17%) 38 (15%) 121 (12%)
Uncertain 8 (1%) 5 (4%) 4 (2%) 17 (2%)
Atelectasis
Present 68 (12%) 20 (14%) 42 (17%) 130 (13%)
Uncertain 1 (0%) 0 (0%) 0 (0%) 1 (0%)
Pneumothorax
Present 1 (0%) 1 (1%) 2 (1%) 4 (0%)
Uncertain 1 (0%) 0 (0.0%) 1 (0%) 2 (0%)
All data are presented as counts and proportions (%) if not otherwise stated.
Abbreviations: CXR, chest x-ray; CT, computerized tomography
*Only newly identified findings

Table 2 (continued).

PATIENT CHARACTERISTICS ASSOCIATED WITH SIT-
TING OR SUPINE CXR

Patients aged 60-79 years and >80 years had a signifi-
cantly higher risk of receiving a sitCXR or supCXR (RR:
2.26; 95% CI: 1.79-3.03 and RR: 3.24; 95% CI: 2.46—4.26,
respectively). Additionally, there was a significantly
higher risk of getting a sitCXR or supCXR performed if
the patients had prior medical history/comorbidities such
as COPD (RR: 1.32; 95% CI: 1.12-1.54), renal failure (RR:
1.48; 95% CI: 1.24-1.77), heart failure (RR: 1.39; 95% CI.:

1.09-1.78), and DNR/DNI orders at admission (RR: 2.45;
95% CI: 2.15-2.80). Furthermore, patients with abnor-
mal vital signs, including systolic blood pressure <100
mmHg (RR: 1.57; 95% CI: 1.28-1.94), heart rates >100
min (RR: 1.26; 95% CI: 1.08-1.47), respiratory rate >22
min (RR: 1.40; 95% CI: 1.29-1.63), and saturation of
<90% (RR: 1.60; 95% CI: 1.30-1.98), also had a signifi-
cantly higher risk of getting sitCXR or supCXR. Table 3
summarizes patient characteristics associated with sit-
CXR or supCXR.
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Table 3. Associations between patient characteristics and sitting or supine CXR.

Variables Proportion of sitting or su- | Absolut difference, (95% CI) | Relative difference, (95%Cl)
pine CXR, % (n/N)

Sex

Female 0.36 (171/470)

Male 0.43 (219/509) 0.07 (0.01; 0.13) 1.18 (1.01; 1.38)
Age,y

<60 0.18 (47/268)

60-79 0.40 (141/355) 0.22 (0.15; 0.29) 2.26 (1.70; 3.03)

80+ 0.60 (202/356) 0.39 (0.32; 0.46) 3.24 (2.46; 4.26)
COPD

No 0.37 (264/718)

Yes 0.48 (126/261) 0.12 (0.05; 0.19) 1.31 (1.12; 1.54)
Renal failure

No 0.38 (320/853)

Yes 0.56 (70/126) 0.18 (0.09; 0.27) 1.48 (1.24; 1.77)
Diabetes

No 0.39 (362/922)

Yes 0.49 (28/57) 0.10 (-0.03; 0.23) 1.25 (0.95; 1.65)
Heart failure

No 0.39 (357/918)

Yes 0.54 (33/61) 0.15 (0.02; 0.28) 1.39 (1.09; 1.78)
Solid tumor

No 0.40 (382/948)

Yes 0.26 (8/31) -0.15 (-0.30; 0.01) 0.64 (0.35; 1.17)
DNR/DNI orders

No 0.31 (244/787)

Yes 0.76 (146/192) 0.45 (0.38; 0.52) 2.45 (2.15; 2.80)

First systolic blood pressure

>100 mmHg 0.38 (346/906)

<100 mmHg 0.60 (42/70) 0.22 (0.10; 0.34) 1.57 (1.28; 1.94)
First heart rate

<100 min 0.36 (223/616)

>100 min 0.46 (165/361) 0.10 (0.03; 0.16) 1.26 (1.08; 1.47)
First respiratory rate

< 22 min 0.34 (184/545)

>22 min 0.47 (204/432) 0.14 (0.07; 0.20) 1.40 (1.20; 1.63)

First saturation

>90%

0.38 (347/910)

<90%

0.61 (41/67)

0.23 (0.11; 0.35)

1.61 (1.30; 1.98)

First temperature

<38°C

0.43 (203/478)

>38°C

0.37 (184/497)

-0.06 (-0.12; 0.01)

0.87 (0.75; 1.02)

do-not-intubate.

Abbreviations: CXR, chest x-ray; COPD, chronic obstructive pulmonary disease; DNR/DNI, Do-not-resuscitate or
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Discussion

In a cohort of patients with suspected infection in three
Danish EDs, 979 (51%) had a CXR while admitted. In this
observational study, we characterized them and found
that 60% were erect CXR (eCXR), 25% were supine (sup-
CXR), and 15% were sitting (sitCXR).

The most common finding on the CXR was infiltrates
(28%), and the sitCXR and supCXR were more likely to
have uncertainty by all findings and suboptimal radio-
graphs (6% and 12%). Our analysis revealed that patients
who were 60-79 years old and over 80 years old had a
higher risk of having a sitCXR and supCXR (RR:2.3; 95%
CI: 1.7-3.0 and 3.2; 95% CI: 2.5-4.3), as did those with
comorbidities (RRs ranging from 1.25 to 2.45) and abnor-
mal vital signs (RRs ranging from 1.26 to 1.61).

Our research reveals that among patients with suspected
infection, the majority had a CXR ordered when the most
likely focus of infection was the respiratory tract (43%).
Interestingly, CXRs were also requested for patients with
suspected infections in other areas, such as the urinary
tract (15%) and abdomen (6%). There are several reasons
why CXR might be ordered for patients suspected of hav-
ing a urinary tract or abdominal infection such as: 1) Dif-
ferential diagnosis: If a patient present with atypical
symptoms or if there is a uncertainty about source of in-
fection 2) Comorbidities: Patients with multiple health
issues may have overlapping symptoms 3) Clinical Proto-
col: Some healthcare facilitates may have protocols that

recommend CXR for infection without a focus yet.

Several previous studies have reported a lower diagnostic
accuracy of supCXR than standard eCXR,[!2 6% 10] mak-
ing image interpretation more difficult. Despite this
knowledge, a quarter of all CXRs in the present study
were performed as supCXR. The low quality of images
may be explained by multiple factors. The patients exam-
ined in these positions were older, and elderly patients
are, in most cases, unable to perform sufficient deep in-

spiration and maintain apnea during the x-ray because of

kyphosis, muscular weakness, or neurological disor-
ders,[!%13] Another explanation may be the impact of the
x-ray source direction,[?] or that some of them were port-
able CXR which has limitations in obtaining high-quality

imaging.[ 2]

HVAD TILFQJER STUDIET?

40% af patienterne i denne kohorte fik et siddende
(15%) eller liggende (25%) rentgen af lungerne. Det
er en overraskende hgj andel, som fir en diagnostisk

undersogelse med nedsat diagnostisk nejagtighed.
Resultaterne indikerer ogsd, at laeger ret simpelt kan
forudsige, hvilke patienter der har sterst risiko for at

fa foretaget en siddende eller rygliggende rentgen-

optagelse — nemlig zldre patienter med komorbidi-

tet eller darlige vitalparametre.

Fact box (in Danish)

Elderly patients are likely to have extensive comorbidi-
ties, and it should be considered that the association be-
tween age and CXR modality is mediated by comorbidity.
Our findings confirm the speculation that these determi-
nants—age, comorbidities, and vital signs—prevent some
patients from receiving a standard eCXR. Our findings
align with previous studies in this field.[* !*16:1% 23] The
present study is the largest to date with these parameters
as the primary outcome, and the alignment also supports

the validity of the findings.

We found an association towards higher mortality in pa-
tients with supCXR or sitCXR. These patients also had
more comorbidities and were clinically worse. These
characteristics serve as strong confounders for any poten-
tial causal relationship between CXR modality and pa-
tient outcomes. The present study was not intended to
investigate any such relationship. However, CXR modal-
ity could potentially serve as a strong, yet simple, predic-
tor of mortality, similar to what has previously been

found for impaired mobility on presentation.[?]

One question that should be raised is whether emergency
physicians would change their choice of imaging modal-
ity if they were aware of the low diagnostic accuracy of

supCXR and its simultaneously high utilization. Ultra-
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low-dose chest CT has been reported to be equal to or
better in detecting several abnormalities compared to
supCXR.[” 1] Other studies reported that lung ultrasound
was more accurate than eCXR for diagnosing pneumonia
in multimorbid and frail patients admitted to the acute-
geriatric ward,['*?*] and could be used as a first step ex-
amination in very old multimorbid patients with suspi-
cion of pneumonia instead of sitCXR and supCXR.[!3 2]
In light of the present study reporting high numbers of
inferior supCXR, it is important for emergency physi-
cians to be aware of different CXR modalities and their
diagnostic accuracy and consider incorporating this
knowledge into the diagnostic approach for patients with
suspected infection. By doing so, we can improve patient
care and potentially decrease the risk of missed diagnoses
or unnecessary testing. Future studies should continue to
investigate the clinical benefit of different image modal-

ities for the best of patients.

LIMITATIONS

There are several limitations to this study. First, our pre-
defined cohort was conducted during winter, with high
pulmonary and viral infection rates, possibly increasing
the admission rate of multimorbid and elderly patients in
the ED and limiting generalizability to other seasons.
Second, if the data had been collected purposefully, var-
iables such as the clinical frailty scale or mobility could
have been included in patient characteristics, as the ha-
bitual level of function likely influences the feasibility of
different CXR positions. Third, variation in radiog-
raphers' attempts to obtain patients in erect positions
may have impacted the number of sitCXR and supCXR,
regardless of age, comorbidities, and vital signs, thereby

possibly underestimating the true association. Finally,

HVORDAN KAN STUDIET BRUGES I DANSKE
AKUTMODTAGELSER?
Dette studie kan bidrage til at identificere patienter
med oget risiko for siddende eller rygliggende ront-
gen af lungerne, sa akutlegen mere proaktivt kan be-
slutte, om siddende eller rygliggende optagelse er
den gnskede undersogelse, eller om man ber over-

veje en anden billeddiagnostisk modalitet.

Fact box (in Danish)

while some of the data were collected manually by a sin-
gle extractor, one of the most important considerations—
the CXR position—showed sufficient agreement in an in-

ter-observer agreement test on 10% of the data (k = 0.92).

Conclusion

Despite low diagnostic accuracy, sitting and supine CXR
are common in emergency department (ED) patients
with suspected infection. Having a sitting or supine, in-
stead of erect, CXR seems to be easily predictable (i.e.,
older, more comorbid, and with worse vital signs). The
information obtained from this study may be utilized to
guide future research in optimizing diagnostic imaging
workup. Further research should investigate whether al-
ternative diagnostic imaging strategies could provide bet-
ter diagnostic accuracy and improved clinical outcomes

in patients with suspected infections admitted to the ED.
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Abstract

Introduction

Implementing a Fast-Track solution and optimizing processes for selected patient groups can significantly
enhance throughput in an emergency department (ED). Due to limited knowledge about Fast-Track solu-
tions in a Danish context, this study aimed to investigate the patient population and throughput in a newly
established Fast-Track zone. Furthermore, the study aimed to investigate differences in patient- and admis-
sion-related characteristics among patients with medical conditions or abdominal symptoms.

Methods

This prospective observational cohort study included all patients aged 16 years or older with low-acuity
medical conditions or abdominal symptoms, who were referred to the ED and examined in the Fast-Track
zone from September 1st, 2022, to April 30th, 2023. Data collection involved detailed recording of patient
demographics, referral reasons, and Post-Fast-Track destinations, with validation by medical professionals
to ensure accuracy.

Results

During the study period, 2045 patients entered the Fast-Track zone, including 1301 with medical conditions
and 744 with abdominal symptoms. Patients with medical conditions were significantly older (median age
62 vs. 49 years; p < 0.001) and more likely to be male (55% vs. 47%). Although their length of stay was
shorter, they were more likely to revisit the Fast-Track zone compared to those with abdominal symptoms
(50% vs. 20%). Ninety-three percent of the patients were discharged home the same day, some after treat-
ment elsewhere, and some requiring follow-up, while 7% required admission.

Conclusion

The Fast-Track zone for low-acuity medical conditions and abdominal symptoms has significantly stream-
lined throughput in the ED, allowing most patients to be discharged on the same day without extending the
length of stay for the entire group of patients with medical conditions or abdominal symptoms. The Fast-
Track criteria effectively differentiated patients with varying treatment needs. While one-third of contacts
related to abdominal symptoms affected all age groups and genders equally, two-thirds involved older, pre-
dominantly male patients with various medical conditions and higher frequencies of ED visits.

Keywords: Emergency service; Fast Track; Emergency Department; Population Characteristics
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Introduction

mergency departments (EDs) worldwide re-

ported an increased risk of crowding due to in-

creased activity (1). A combination of increased
patient referrals to the ED (input), reduced internal flow
(throughput), and delays in exiting the ED (output) can
lead to overcrowding (2), compromising patient safety,
patient privacy, and causing staff frustration (3). Imple-
menting a Fast Track solution and optimizing processes
for specific patient groups can decrease the time and re-
sources required for examination, treatment, and dis-
charge. This ultimately increases throughput, thereby re-
ducing crowding in Emergency Departments (4, 5), while
maintaining patient admission rates and avoiding in-
creased readmissions (5).
Fast-Track solutions differ across hospitals and countries,
including variations in the physical framework, staffing,
and patient intake (3). Despite these differences, Fast-
Track solutions have shown positive impacts on reducing
waiting and admission times in EDs (2-4, 6). Further-
more, Fast-Track solutions have generally shown high
patient satisfaction (7-10) and are regarded as effective

and safe for elderly patients (11).

Patients referred to Fast-Track solutions are typically de-
scribed as having low-acuity conditions (3, 6, 12) or hav-
ing non-urgent, uncomplicated complaints (13). Addi-
tionally, patients are described as having minimal care
requirements, being able to ambulate, and are likely to be
discharged home after brief ED interventions in a Fast-
Track solution (4, 7). More specifically, Fast-Track has
been used for selected patient groups with minor muscu-
loskeletal problems, minor lacerations, soft tissue infec-
tions, ear, nose, and throat or intraoral problems, uncom-
plicated general medical conditions including urinary
tract infections, constipation, deep vein thrombosis, up-
per respiratory tract infections, and simple gynecological
problems (7, 14, 15).

To address the challenges of increased ED activity in
Denmark and improve throughput, a Fast-Track solution

for patients with low-acuity medical conditions or ab-

dominal symptoms, minimal care requirements, the abil-
ity to ambulate, and a likelihood of being discharged
home was established in June 2022 in a Danish ED.

WHAT DO WE KNOW?
A Fast Track solution can significantly enhance the
internal flow of an emergency department by
streamlining processes for specific patient groups, re-

ducing both time and resource requirements.

Due to limited knowledge about Fast-Track solutions in
a Danish context, this study aimed to investigate the pa-
tient population and throughput in a newly established
Fast-Track zone. Furthermore, the study aimed to inves-
tigate differences in patient- and admission-related char-
acteristics among patients with medical conditions or ab-

dominal symptoms.

Methods
STUDY DESIGN

A prospective observational cohort study was designed.
All patients 16 years or older with a medical condition or
abdominal symptoms, referred to the Fast-Track zone
within the ED in the period from September 1st, 2022, to
April 30th, 2023, were included (161 weekdays).

SETTING

In June 2022, a new Fast-Track zone was established in
an ED at a regional hospital with no co-payment, serving
a mixed rural and urban district in Denmark. The hospi-
tal provided 24-hour emergency assessment, surgical gas-
tro-enterology, and internal medicine services. The Fast-
Track zone was established to reduce waiting times, in-
crease throughput, and prioritize personal resources for
more acute cases. The existing physical and staff re-

sources of the ED were utilized.

FAST-TRACK ZONE

General practitioners (GPs), ambulance personnel, or
doctors from outpatient clinics contacted the hospital
ED’s visitation centre. The visitation centre was staffed
with ED nurses who had the qualifications and training

to assess the patient’s condition. The dedicated ED nurses
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assessed whether the patient qualified for the Fast-Track
based on pre-defined criteria. The pre-determined crite-
ria were patients aged 16 years and older, with low-acu-
ity medical conditions or abdominal symptoms, minimal
care requirements, the ability to ambulate, and a likeli-
hood of being discharged home. Patients within the Fast-
Track underwent triage in accordance with the standard

ED procedures.

The Fast-Track zone is staffed by one emergency medi-
cine consultant, an intern allocated to the Department of
Gastrointestinal Surgery (with a consultant on call), an
emergency nurse, and a secretary. The Fast-Track zone
operated between 8 a.m. and 4 p.m. on weekdays. The
emergency medicine consultant and the nurse worked in
the ED, while the surgical gastrointestinal intern and
consultant were based in the Department of Gastrointes-
tinal Surgery, working in the operating theatre and ful-
filling roles in the ED.

The Fast-Track zone was organized with a central wait-
ing area furnished with comfortable high-backed chairs,
an adjacent triage room, and three dedicated examination
rooms for the emergency medicine consultant, the surgi-
cal gastroenterology intern, and the nurse.

To create an overview of patients referred to the Fast-
Track zone, a clinical logistics system, Cetrea (INSIGHT

Patient Flow Management (getinge.com), was used.

DATA SOURCES AND COLLECTION

Every Monday to Friday, a dedicated secretary recorded
patient data in an Excel sheet for each patient entering
the Fast-Track zone. Data included date, time of arrival,
discharge time, personal identification number (provid-
ing data on age and sex), specialty (medical condition or
abdominal symptoms), referral reason, and Post-Fast

Track destination.

Specialty referral involved directing patients to either the
Internal Medicine specialty, categorized as having a
“medical condition,” or the Gastroenterology specialty,
categorized as presenting with “abdominal symptoms”.

The reason for the referral was extracted from the writ-

ten referral text. If multiple reasons were provided, the

first listed reason was selected. Subsequently, the referral
reasons were divided into 50 categories (Please see Sup-
plementary table 1: Specifikke kontaktérsagskort (Dan-
ish)) according to the 5-level triage system of the Danish
Emergency Process Triage (DEPT) (16) plus three addi-
tional study-specific categories (Scan or x-ray, Follow-up
in the Fast-Track zone, and Telephone consultation fol-
low-up on results). Finally, an emergency medicine con-
sultant, a surgeon in gastroenterology, and/or an ED
nurse validated each referral reason. Some categories
were subdivided into relevant subcategories while main-
taining the same card number. Categories with the high-
est proportion of referral reasons are displayed alphabet-
ically in Table 1.

Post-Fast-Track destinations were categorized as follows:
discharged home directly from the Fast-Track zone, dis-
charged home from another ED zone on the same day,
transferred to the Orthopaedic Injuries ED zone, admit-
ted to another ED Zone for up to 48 hours, admitted to a
hospital specialist department, treated in the day unit or
minor surgery section, or registered as a telephone con-

tact.

If any uncertainties arose regarding the referral reasons
or the Post-Fast-Track destination noted in the Excel
sheet, a dedicated ED nurse made the corresponding
journal entries for the respective patients.

Additionally, the length of stay for all patients with a
medical condition or abdominal symptoms across the en-
tire ED (including Fast-Track) for the periods from Sep-
tember 1st, 2021, to April 30th, 2022, and from Septem-
ber 1st, 2022, to April 30th, 2023, was extracted from the

patient administration system.

STATISTICAL ANALYSIS

Numeric data were tested for skewness using skew test
and Q-norm. Numeric patient and admission-related
characteristics were expressed as medians (25th—75th
percentiles), and the Mann-Whitney U test was used as
the data were not normally distributed. When assessing
categorical variables, proportions were used, and the chi-

squared test was applied.
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ETHICS

The study was registered with the record of data process
of the Registry of Southern Denmark (Journal no.
22/46734). The management of Lillebaelt Hospital ap-
proved the entry of hospital data (Ref no: 24/511). Data
were stored in a secure server only available to the data

collectors and researchers.

Results

In total, 2045 patients entered the Fast-Track zone during
the study period: 1301 patients with a medical condition
and 744 with abdominal symptoms. Data were collected
on 152 out of 161 weekdays. Patients with medical con-
ditions were significantly older (median of 62 vs. 49
years; p < 0.001) and proportionally more men (55 vs
47%). Furthermore, the length of stay (LOS) in the Fast-
Track zone was significantly shorter for patients with
medical conditions (101 vs 168 minutes; p < 0.001); how-
ever, they were more likely to return to the Fast-Track
zone compared to patients with abdominal symptoms
(50% vs 20 %) (Please, see Table 1).

Table 1. Patient and admission-related characteristics (n = 2045)

Total Medical Abdominal
conditions symptoms
Patient contacts in the study period, n (%) 2045 1301 (64) 744(36)
One single contact 1252 (61) 658 (50) 594 (80)*
2-3 contacts 513 (25) 378 (29) 135 (18)
4 -10 contacts 280 (14) 265 (21) 15 (2)
Number of patient contacts per day, median (min;max) 14 (4;36) 9 (5;36) 5 (4;22)
Age, years, median (p25;p75) (n=2044) 57 (40;73) 62 (45;77)* 49 (32;63)*
Male, n (%) 1059 (52) 710 (55 )* 349 (47)

LOS, median minutes (p25; p75) (n=2025)

122 (71; 191)

101 (49;154)*

168 (111;286)"

Selected reasons for referral, n (%):

Abdominal infection (card 14) 158 (8) 1(0) 157 (21)
Abnormal laboratory tests (card 31) 17 (1) 14 (1) 3 (0)
Abscess/cyst (card 26) 79 (4) 3(.2) 76(10)
Ascites (card 27) 24 (1) N/A 24 (2)
Antibiotic treatment by pump (card 14) 263 (13) 244 (19) 19 (3)
Anorectal symptoms (card 3) 43 (6) 1 (0) 42 (6)
Anemia (card 31) 32 (2) 32(2) N/A
Deep vein thrombosis (DVT)/phlebitis (card 11) 206 (10) 205 (16) 1(0)
Detoxification (card 1) 11 (0.5) 11 (1) N/A
Blood sugar abnormalities (card 7) 10 (0.5) 10 (1) N/A
Dizziness, fainting or tendency to fall (Card 4 & 41) 16 (1) 16 (1) N/A
Electric injury (card 13) 17 (1) 17 (1) N/A
Erysipelas (card 14) 43 (0.5) 43 (3) N/A
Gastrointestinal bleeding (card 19) 44 (2) 26 (2) 18 (2)
High blood pressure (card 8) 18 (1) 17 (1) 1(0)
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Hernia (card 33) 19 (1) 1(0) 18 (2)
Infection/fever (card 14) 172 (8) 164 (13) 8(1)
Oedema pleura (card 47) 60 (3) 59 (5) 1 (0)
Respiratory symptoms (card 46) 43 (2) 43 (3) N/A
Stomach pain (card 33) 296 (14) 1(0) 295 (40)
General discomfort or malaise (extra card and card 100) 64 (3) 57 (4) 7(1)
Scan or x-ray (extra) 56 (3) 13 (1) 43 (6)
Follow-up in the Fast-Track Zone (extra) 93 (5) 69 (5) 24 (3)
Telephone consultation follow-up on results (extra) 138 (7) 132 (10) 6(1)
Post-Fast-Track Destination, n (%)
Discharged home from the Fast-Track zone 1478 (73) 955 (74) 523 (70)
Discharged home from another ED Zone (same day) 126 (6) 41 (3) 85 (11)
Transferred to the ED zone specialized in Orthopedics 6 (0) 6 (0) N/A
Admitted to another ED zone for up to 48 hours 117 (6) 60(5) 57 (8)
Admitted to a specialist department at the hospital 27 (1) 15 (1) 12 (2)
Treated in the day-unit or minor surgery section 152 (7) 91 (7) 61(8)
Telephone contact, n (%) 139 (7) 133 (10) 6(1)

Table 1 (continued). * p < 0.001; LOS: Length of Stay; ED: Emergency Department.

Additional referral reasons included allergy (n = 1), ar-
thritis (n = 2), arthritis temporalis (n = 8), dehydration (n
= 8), detoxification (n = 2), headache (n = 6), facial edema
(n = 6), constipation (n = 6), vomiting, diarrhea and/or
nausea (n = 9), tachycardia (n = 9), and acute problems
with a tube or catheter (n = 10) (data not shown in the
table). Moreover, 56 patients had reasons such as prob-
lems around their eyes, foreign body injuries, smoke in-
halation, skin issues, operation scars, and urinary prob-

lems (data not shown in the Table).

Of the entire population, 93 percent of patients were dis-
charged home the same day, with some requiring follow-
up or treatment in other zones or units/sections. This in-
cluded 6% of patients who were transferred to another
ED zone when the Fast-Track zone closed, where they
completed treatment before being discharged later that
day; 7% who received scheduled care in the day unit or
minor surgery section; and 7% who received follow-up
by telephone. Only 7% of patients required hospital ad-

mission.

After the implementation of the Fast-Track zone, the

length of stay for patients with medical conditions (16.0

vs. 15.6 hours) and abdominal symptoms (12.7 vs. 13.7
hours) across the entire ED remained unchanged com-

pared to the same period the previous year.

Discussion

In this study, we aimed to investigate the population and
throughput in a Fast-Track zone and to explore differ-
ences in patient- and admission-related characteristics
among patients with medical conditions or abdominal

symptoms.

The analysis of patient contacts in the Fast-Track zone
revealed significant insights into the demographics and
medical conditions of the patients. One-third of these
contacts were related to abdominal symptoms, which af-
fected all age groups and genders more equally, while
two-thirds involved patients with various medical condi-
tions who were older and predominantly male, reflecting
the higher frequency of ED visits among older patients

with multiple comorbidities.

Our results indicate that Fast-Track patients with medi-

cal conditions have a significantly shorter length of stay
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compared to patients with abdominal symptoms. How-
ever, medical patients tend to return to the Fast-Track
zone more frequently than patients with abdominal
symptoms. This shorter median length of stay for patients
with medical conditions is probably due to the initial as-
sessment by an emergency medicine consultant with ex-
tensive experience and knowledge, enabling quick diag-
nosis and treatment. The frequent return of patients with
medical conditions may stem from the need for addi-
tional treatment, such as managing antibiotic therapy
through an infusion pump in the ED, or follow-up visits
and telephone consultations to provide results of acute

blood tests, scans, or x-rays.

The extended length of stay for patients with abdominal
symptoms could be attributed to several factors. First, a
less-experienced intern from the Department of Gastro-
intestinal Surgery performed the initial diagnosis and
treatment of patients with abdominal symptoms. Addi-
tionally, the intern and consultant belonged to different
affiliations and organizations, with the consultant being
on call while working in another zone. Moreover, diag-
nosing patients with abdominal symptoms took time,
partly due to the waiting period for diagnostic scans and
the challenges of diagnosing conditions like stomach
pain. To improve throughput and reduce the length of
stay for patients with abdominal symptoms, it is essential
to focus on resource management and develop improved
pathways, including more efficient scanning protocols.

The strategic decision to staff this Fast-Track zone with
an emergency medicine consultant was made to enhance
patient safety and accelerate the throughput. In other
studies, some have emphasized the importance of using a
senior physician to staff the Fast-Track, while others
have demonstrated positive effects when less-experi-
enced (junior) doctors or nurse practitioners were en-
gaged to manage the Fast-Track. Therefore, it is likely
that the concept of staffing and the level of seniority play

a decisive role (15).

In this study, the length of stay for patients with medical

conditions and abdominal symptoms across the entire ED

(including Fast-Track) remained unchanged when com-
paring the periods before and after the Fast-Track imple-
mentation. However, it is important to note that results
from a systematic review clearly demonstrated that the
introduction of Fast-Track does not negatively affect
treatment and waiting times of patients with more severe

diseases and injuries (3).

WHAT DOES THIS STUDY ADD?
The article offers valuable insights into patient and
admission characteristics within Fast Track Zone pa-
tient groups, addressing the limited knowledge of

Fast Track solutions in a Danish context.

Referrals to the Fast-Track zone included a wide range of
medical conditions and abdominal symptoms. The most
frequent reasons for patients with medical conditions
were infections, antibiotic treatment via pump, deep vein
thrombosis, and telephone consultations. For patients
with abdominal symptoms, the most common reasons
were stomach pain, abscesses, anorectal problems, and
requests for scans/x-rays. This raises the question of
whether all of these reasons were truly acute and
whether the patients required treatment in the ED. As a
result, the management of antibiotic pumps, including
changes and maintenance, was transferred to the munic-
ipalities. However, patients with conditions such as deep
vein thrombosis, infections, acute stomach pain, and ab-
scesses will most likely still be referred to the ED — Fast-
Track or not — for specialist evaluation and rapid assess-
ment. By diverting less severe patients to a Fast-Track so-
lution, the ED’s resources can be focused towards the
most critical patients, thereby enhancing the quality of
care for all patients (3, 11). Furthermore, a Fast-Track so-
lution has been shown to increase patient satisfaction (7-
10).

Overall, only 7% of all patient contacts resulted in admis-
sion, indicating that the chosen criteria effectively distin-
guished between patients with varying treatment needs.
Moreover, including patients with low-acuity abdominal
symptoms in a Fast-Track zone has proven to be relevant.
When considering the importance of the physical frame-

work in Fast-Track areas, several key factors emerge. The
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strategic placement of these areas is crucial for ensuring
efficient throughput. A well-positioned Fast-Track zone
can significantly enhance patient processing and improve
overall system efficiency. In contrast, poor placement can
lead to delays and inefficiencies that negatively impact
system performance. Therefore, careful consideration of
both design and location is essential to minimize waiting
times and optimize triage and treatment. Effective plan-
ning can enhance the patient experience and overall op-

erational performance (3).

STRENGTHS AND LIMITATIONS

In this prospective cohort study, descriptive data were
collected continuously for eight months, starting three
months after the establishment of the Fast-Track zone.
Data collection failed on only 9 out of 161 days due to the
absence (sick leave or vacation) of the dedicated secretary
responsible for collecting and recording the data. The
data were recorded in an Excel sheet, ensuring con-
sistency in the daily data collection and follow-up on pa-
tient data from the previous day. Yet, Excel sheets can be
an unsafe way to store data due to the risk of human er-
ror, such as typing mistakes or accidental changes to ex-
isting data, which can lead to inaccuracies and compro-
mised data integrity. Referral reasons were extracted
from the text of a written medical referral. The system-
atic approach to data collection, registration of the refer-
ral reason (with the first listed reason chosen if more than
one was provided), and the categorization of all referral
reasons using the validated 5-level triage system, Danish
Emergency Process triage (DEPT), contributed to im-
proved data validity. Furthermore, each referral reason
was validated by an emergency medicine consultant, a
surgeon in Gastroenterology, and/or an ED nurse. If there
were any doubts about the referral reasons or treat-
ment/discharge information noted in the Excel sheet, a
dedicated ED nurse made journal entries for the relevant

patients.

PERSPECTIVES
This evidence can guide the development of more ef-
ficient protocols, better utilization of staff, and ulti-
mately enhance the quality of care in Danish emer-

gency departments.

Conclusion

In conclusion, the Fast-Track zone for low-acuity medi-
cal conditions and abdominal symptoms has streamlined
throughput in the ED, allowing most patients to be dis-
charged on the same day without extending the length of
stay for the entire group of patients with medical condi-
tions or abdominal symptoms. The Fast-Track criteria ef-
fectively differentiated patients with varying treatment
needs. While one-third of contacts related to abdominal
symptoms affected all age groups and genders equally,
two-thirds involved older, predominantly male patients
with various medical conditions and higher frequencies

of ED visits.
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Resumé

Baggrund: | Danmark har der i de seneste ar veeret en gget tilstramning af patienter til akutmodtagelserne
med et resulterende pres pa arbejdsmiljget. | Akutmodtagelsen pa Aalborg Universitetshospital valgte man
at undersgge, om en smartphone-applikation (app) til koordinering af patientflow kunne @ge personalets
oplevede psykiske arbejdsmiljg gennem blandt andet bedre kommunikation.

Formal: At teste, om det oplevede psykiske arbejdsmilje kunne forbedres for lseger og sygeplejersker i
afdelingen ved at implementere koordinationsappen.

Metode: En QR-kode til et elektronisk spgrgeskema blev haengt op i afdelingen. Alle medarbejdere i afde-
lingen blev opfordret til daglig besvarelse. Spgrgeskemaet var tilgeengeligt syv dage for og syv dage efter
implementeringen af appen. QR-koden og spegrgeskemaet blev ogsa naevnt til hver morgenkonference.
Spgrgsmalene blev besvaret pa en 0-100 visuel analog skala (VAS).

Resultat: Spgrgeskemaet blev besvaret af 61 ansatte (11 koordinatorer, som er laeger og sygeplejersker,
der koordinerer patientflow) fer implementeringen og 51 ansatte (17 koordinatorer) efter implementeringen.
Det oplevede "arbejdsmiljg i travle perioder” blev generelt scoret lavt fgr implementeringen (koordinatorers
median VAS-score 38 (interkvartilomrade (IQR): 16;50) og ikke-koordinatorers median VAS-score 50 (IQR:
32;76), p-veerdi = 0,06). Den subjektivt bedgmte "arbejdsmiljgscore” steg signifikant efter implementeringen
af koordinationsappen for koordinatorerne (median VAS-score 70 (IQR: 51;82) versus 38 (IQR: 16;50), p-
veerdi = 0,005). Det samme skete for "’kommunikationsscoren” for koordinatorerne (median 58 (IQR: 35;71)
far versus 79 (IQR: 70;79) efter implementering, p-veerdi = 0,01). Permanent implementering af koordinati-
onsappen gnskedes af 71 % af koordinatorerne.

Konklusion: Arbejdsmiljget var generelt lavt i en stor akutafdeling pa Aalborg Universitetshospital i Dan-
mark. Efter implementeringen af en koordinationsapp @gedes arbejdsmiljgscorerne for koordinatorer sam-
men med deres scorer for kommunikation. Den eksterne validitet til andre store danske akutafdelinger for-
ventes at veere hgj.

Nagleord: Arbejdsmilig; Kommunikation; Applikation; Smartphone; Koordination

Dansk Tidsskrift for Akutmedicin, 2025; 8(1): 24-35

Dette er en open access artikel udgivet under en Creative Commons Kreditering (CC BY 4.0) licens.
© 2025 Forfatterne. Publiceret af Dansk Selskab for Akutmedicin for Dansk Tidsskrift for Akutmedicin. 24 2f 98


https://doi.org/10.7146/akut.v8i1.145645
https://creativecommons.org/licenses/by/4.0/
https://dasem.dk/
mailto:apslk@rn.dk
https://orcid.org/0000-0002-5656-402X
https://orcid.org/0000-0002-2228-7132
https://creativecommons.org/licenses/by/4.0/

Ginnerup et al.

English abstract

Background: In Denmark, there has been an increase in patient admissions to Emergency Medicine De-
partments, resulting in increased pressure on the work environment. At the Department of Emergency Med-
icine at Aalborg University Hospital, a smartphone application (app) for coordinating patient flow was tested
to evaluate its potential to optimize workflow and thereby improve the work environment.

Methods: A QR code linking to an electronic questionnaire was distributed in the department during the
seven days before and the seven days after implementation of the app. The QR code and questionnaire
were also mentioned at the daily morning meetings. Doctors and nurses answered the questions using a 0-
100 visual analogue scale (VAS).

Results: Before implementation of the app, 61 employees (11 coordinators, defined as doctors and nurses
responsible for coordinating patient flow) completed the questionnaire. After implementation, 51 employees
responded (17 coordinators). The perceived work environment during crowding scored low before app im-
plementation, with a median VAS score of 38 (Interquartile range (IQR): 16;50) among coordinators and 50
(IQR: 32;76) among non-coordinators on a 0-100 scale. The work environment significantly improved among
coordinators after app implementation (median VAS score 70 (IQR: 51;82) versus 38 (IQR: 16;50), p-value
= 0.005). Furthermore, a significant improvement in communication during crowding was observed among
coordinators after app implementation (median VAS score 79 (IQR: 70;79) versus 58 (IQR: 35;71), p-value
= 0.01). Permanent implementation of the app was desired by 71% of coordinators.

Conclusion: The work environment scores were generally low in the Department of Emergency Medicine
at Aalborg University Hospital in Denmark. Implementation of a coordination app proved effective in improv-
ing both work environment and communication scores among coordinators. The external validity is expected
to be high for other large Emergency Medicine Departments.

Keywords: Coordination; Work Environment; Stress; Crowding
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Introduktion
kutmodtagelsen fungerer som frontlinjen i

sundhedsvaesenet, og der er travlt. Den fremti-
dige demografiske udvikling er praeget af a@n-
dringer i befolkningssammensatning og aldersfordeling.
Det betyder, at der bliver procentvis flere @ldre i de nz-
ste mange dr. Derfor forventes akutmodtagelsernes travl-

hed at oges og arbejdsmiljeet at komme mere under pres.!

Udover andringerne i den demografiske sammenseetning
er akutafdelingerne yderligere udfordret af, at der er for
fa uddannede akutleger, for fa sygeplejersker samt pro-
blemer med at fastholde personalet i stillingerne.? Politi-
kerne har forsggt at afhjelpe travlheden ved at skaffe
flere sygeplejersker til hospitalerne, dog uden held.3

Sundhedspersonale i akutmodtagelser star over for store
krav, herunder behovet for at triagere og behandle pati-
enter hurtigt, alt imens de navigerer i komplekse medi-

cinske situationer.*

Under forhold med eget arbejdspres oplever sundheds-
personale kognitiv overbelastning, hvilket heemmer de-
res evne til at behandle information effektivt og foretage
korrekte kliniske vurderinger.>® Det hurtige tempo i
akutmodtagelsen, kombineret med behovet for at multi-
taske og prioritere opgaver, kan medfere psykologisk
stress, koncentrationssvigt og beslutningsfejl.”® Denne
uheldige kombination kan veere kompromitterende for
patientsikkerheden. Derudover giver psykologisk stress

oget risiko for udvikling af depression.®1

En spergeskemaundersegelse blandt sygeplejersker ansat
i sundhedsveesnet viser,? at jobtilfredshed blandt andet
haenger sammen med arbejdstempo, arbejdsmaengde og
ledelseskvalitet.*13 Studier har vist, at sygeplejersker of-
tere har planer om at skifte job, nar de oplever, at arbejds-

tempoet er for hejt.1416

I akutmodtagelserne er effektiv kommunikation afge-
rende, og der bruges oftest telefonopkald. Mens telefon-
opkald er et hurtigt middel til at formidle kritisk infor-
mation, kan opkaldene ogsé forstyrre, sa patientbehand-
lingen kompromitteres. I stedet for telefonopkald ses tek-

nologiske lgsninger, saisom mobile applikationer (apps)

pé smartphones, som en lovende mulighed for at forbedre
samarbejdet og mindske afbrydelser for personale i akut-

modtagelser.

Aalborg Universitetshospitals akutmodtagelse besluttede
sig for at deltage i udvikling og test af en smartphone-app
til koordination og kommunikation. Hypotesen var, at
appen forbedrede det oplevede arbejdsmilje og enskedes
implementeret af hovedparten af de leger og sygeplejer-
sker, der arbejdede med medicinske patienter i en akut-

modtagelse.

HVAD VED VI?
Akutafdelingerne i hele Danmark er pressede pa ar-
bejdsmiljeet pa grund af travlhed. Det forventes ikke
at bedres, da den demografiske udvikling medforer

flere @ldre og kronisk syge borgere.

Formalene med studiet var at male, om appen forbedrede
koordinatorer og ikke-koordinatorers gennemsnitlige og
subjektive spergeskemascores for:

1) ”Arbejdsmilje i travle perioder”

2) ’Kommunikation i travle perioder”

3) “Koncentration”, “Overblik”, ”Arbejdsbelastning”,

”Afbrydelser” og “Kontakt med patienter og kollegaer”.

Metode

Projektperioden varede fra den 23. oktober (uge 43) til
den 5. november (uge 44) 2023 i Akutmodtagelsen pa
Akut- og Traumecenter (ATC). Ca. 58.000 patienter be-
handles i afdelingen arligt, herunder 23.000 ortopaedki-
rurgiske patienter og 35.000 patienter inden for andre
specialer. Der behandles ca. 600 patienter i traumekald
om aret. Afdelingens ledelse gav tilladelse til sporgeske-
maundersggelsen. Dette var den tredje pilotafprevning
af appen i klinikken, som benyttedes i dette studie. Den
forste og anden pilotafprevning blev gennemfort i tidli-
gere faser af udviklingen af appen. Der blev ophangt
QR-koder til et spargeskema overalt i personaleomra-
derne i hele perioden. Lager fra de medicinske afdelin-
ger, herunder akutmedicin, samt sygeplejersker blev

bedt om at besvare spergeskemaet dagligt ved endt vagt.
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Inklusionskriterier for deltagelse i spergeskemaunderse-
gelsen var: Sygeplejersker eller leeger med arbejde i
Akutmodtagelsen pa de pageldende dage. Eksklusions-
kriteriet var: Allerede besvaret sporgeskemaet samme

dag.

BRUGEN AF SP@RGESKEMAER

Spergeskemaet var ens i de to projektuger, bortset fra et
enkelt spargsmal, som blev tilfgjet i den sidste uge ("On-
sker du appen implementeret permanent?”). Besvarel-
serne var anonyme. Enkelte sporgsmal i spergeskemaet
var specifikt malrettet de koordinerende leger og syge-
plejersker. Disse sporgsmal daekkede over, om koordina-
torerne ringede forgaeves, og om yngre leeger sagde nej til
at modtage en patient. Derudover blev der spurgt, om ko-
ordinatorerne havde mulighed for et to minutters puste-
rum i lebet af dagen. For at opna flest mulige besvarelser
blev det vurderet, at de validerede spergeskemaer til re-
gistrering af arbejdsmilje var for lange til daglig brug,'’
hvorfor vi udviklede vores eget spergeskema baseret pa
visuel analoge skalaer (VAS). Alle besvarelserne byggede
pa personalets subjektive oplevelse af forskellige faktorer
associeret med arbejdsmilje (oplevet travlhed, kontakt

med patienter m.m.).

Personalet skulle besvare spergeskemaet efter endt vagt,
og mange besvarede det flere gange i projektperioden.
Der blev ikke kontrolleret, om alle pa arbejde besvarede
sporgeskemaet. Opfordringen til besvarelse blev givet

mundtligt til morgenkonference for legerne samt sagt

hejt til alt personalet i modtagelsen flere gange i lobet af
dagen. Det blev desuden tydeliggjort, hvor QR-koder til
spergeskemaet var ophangt (overalt). Den daglige drift

foregik uden gvrige aendringer i opgaver eller personale.

I uge 2 blev appen implementeret blandt sygeplejersker,
forvagter fra medicinske afdelinger samt laeger fra ATC
med funktion i Akutmodtagelsen med start mandag mor-
gen. I hele denne uge var der personale fra Systematic,
som havde udviklet appen, til stede i personalestuen i
dag- og aftentimerne (kI. 8:00-22:00), sa de kunne bisté
ved spergsmil og problemer. Systemet blev taget i brug
fra mandag morgen ved hjelp af sidemandsoplering og

uden felles undervisning.

UDVIKLING AF APP

Appen "Work Flow” er udviklet af Systematic (se supple-
rende tabel 1 i appendiks) og i den forbindelse testet flere
gange pa Aalborg Akutmodtagelse for dette implemente-
ringsstudie. Den er udviklet som et samarbejde mellem to
universitetshospitaler med stette fra Innovationsfonden.
Udviklingsarbejdet begyndte i oktober 2020, men blev
sat i bero under covid-19-pandemien. Farste pilotafprev-
ning i klinikken foregik blandt 2-3 forvagter pa ATC i
juni 2022. T efteraret 2022 korte anden pilotafprevning i
klinikken blandt alle forvagter, mellemvagter og bagvag-
ter ansat i ATC samt forvagter i medicinske specialer i 42
timer. I tabel 1 ses forskellene i arbejdsgange for og efter

implementeringen af appen.

Tabel 1. Forskellen i arbejdsgang for forskellige opgaver for og efter applikationen blev implementeret.

For

Efter

Overgive patient til ansvarlig lege

Plejer at ringe

Fordeler patienten via app

Ordinationer til sygeplejerske

Laege ringer til sygeplejerske samt
skriver ordinationerne pid CE-
TREA-tavle

Sender besked via app

Hvor langt er legen niet med pati-
enten (flow)

Ringer til lege

Ser pa app, hvor legen har marke-
ret og/eller skriver besked via app

Konferering

Laege ringer til bagvagt eller satter
sig i ke i kontormilje

Skriver besked

Koordinator-overblik over om alle
patienter har fiet tilkoblet laege/sy-
geplejerske

Ser alle stuer efter pi CETREA-
tavlen, en for en

Ser liste over ikke-fordelte patien-
ter i app

Overblik

Std ved CETREA-tavle

Pa mobil app
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Forstyrrelser

finde ud af prioritet samt hvem,

der ringer

Opkald, som skulle besvares, for at

Muligt at se pa telefon om der skal
reageres nu eller senere

Akutte patienter

Opkald til relevant personale

Opkald til relevant personale

Tabel 1 (fortsat).

SP@RGESKEMAER

Et sporgeskema blev udviklet til at afdeekke arbejdsmil-
joet i forhold til arbejdspres, overblik, forstyrrelser af for-
skellige typer og kommunikation dagligt. Det blev prio-
riteret, at sporgeskemaet kunne besvares pa under fem
minutter. Vi kunne dermed ikke bruge validerede spor-
geskemaer om arbejdsmilje, da disse var for lange. 7 Spor-
geskemaet bestod af 26 spergsmal vedrerende funktion,
ansattelsessted og ovenstdende samt fire supplerende
sporgsmél til personale i koordinerende funktioner.
Spergsmalene angaende ansettelsessted og funktion blev
besvaret med multiple choices, mens de resterende
sporgsmél blev besvaret med VAS-skalaer fra 0-100 (se
tabel 2 under resultater). Spergsmalene blev besvaret ud
fra personalets oplevelser, si f.eks. travle perioder ikke
blev scoret objektivt, men udelukkende subjektivt pa
VAS-skalaerne.

STATISTIK

Data blev prasenteret som median af VAS-scores og in-
terkvartilomrade (IQR) og opdelt i henholdsvis koordi-
natorer (leeger og sygeplejersker) og ikke-koordinatorer
(leger og sygeplejersker). Koordinerende leger kunne
veere specialleger, bagvagter eller mellemvagter, men
ikke forvagter. Forskel i medianveerdier blev undersegt

Figur 1. Deltagerne var opdelt i koordinatorer og ikke-koordinatorer.
Der var lzeger og sygeplejersker i begge grupper. Besvarelserne blev gi-
vet pd VAS-skala pa 10 cm, hvor 0 var mest negativt og 10 var mest
positivt. Figuren viser VAS-scoren som median i arbejdsmilje for og ef-

ter implementering af applikationen blandt de to grupper.

7o

59
50

Median VAS-score arbejdsmiljg | travle
perioder
o
=]

Koordinator lidee-koordinator

= Forimplementering Efterimplementering

*p<0,05

med Wilcoxon Rank Sum-test, og forskelle i procenter
med Chi2-test. Data blev indsamlet i Region Nordjyl-
lands REDCap-database, og statistikken udfert i SAS®
Enterprise Guide. P-verdier blev vurderet som statistisk

signifikante, hvis de var under 0,05.

Resultater

ARBEJDSMILU@ET BLEV GENERELT SCORET LAVT

Uanset hvilken funktion deltagerne i spargeskemaunder-
sogelsen havde, var scoren for den subjektive oplevelse af
arbejdsmiljget lav. Scoren var sarligt lav i de travle peri-
oder (median score for koordinatorer: 38 (16;50) og ikke-
koordinatorer: 50 (32;76) ud af 100 mulige points). 72 %

af deltagerne svarede pé sporgeskemaet i begge perioder.

N/STEN % @NSKEDE PERMANENT IMPLEMENTERING
Resultaterne af sporgeskemaundersegelsen for og efter
implementeringen af appen kan ses i tabel 2 og figur 1-3.
I ugen for implementeringen var der 61 besvarelser for-
delt pa 11 koordinatorer og 50 ikke-koordinatorer (19 sy-
geplejersker og 31 leger). I implementeringsugen var der
51 besvarelser, hvoraf 17 var koordinatorer og 34 var
ikke-koordinatorer (9 sygeplejersker og 25 leger). Blandt
koordinatorerne gnskede 71 % appen indfert permanent,

mens det samme gjaldt for 46 % af ikke-koordinatorerne.

Figur 2. Deltagerne var opdelt i koordinatorer og ikke-koordinatorer.
Der var lzger og sygeplejersker i begge grupper. Figuren viser, at 53 %
af koordinatorerne mener, at applikationen forbedrer arbejdsmiljoet i

travle perioder. 71 % af koordinatorerne onsker, at applikationen ind-

fores permanent.
100%
9086
BOR%
* 71%
7000 i
60% 3%
508 46%
4086
0% 219
20%
10%
0%
Appienforbedrer arbejdsmiliget | travie Applen snskes implementeret permanent
perioder

= Koordinator lkke koordinator
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| PROJEKTUGERNE @GEDES ARBEJDSMILI@SCO-
REN HOS KOORDINATORERNE

Mange af de malte subjektive parametre forbedredes sig-
nifikant for koordinatorerne, nir de brugte appen (se ta-
bel 2, gron baggrundsfarve). En numerisk forbedring i
VAS-scoren pa > 50 % blev mélt pa parametrene "Ar-
bejdsmilje i travle perioder”, "Arbejdsbelastning i vag-

» »

ten”, "Forstyrrelser i alle perioder” samt "Kontakt med
patienter og kollegaer”. En numerisk forbedring i VAS-
scoren pa 25-50 % blev malt for parametrene "Gennem-

» %

snitligt arbejdsmilje”, "Kommunikation i alle perioder
”Koncentration” og “Stressniveau”. For ikke-koordinato-
rerne var der ingen parametre, hvor den gennemsnitlige
VAS-score @ndring var > 50 %, mens der blev malt en
forbedring pa 25-50 % for ”Arbejdsbelastning”, “Forstyr-
relser gennemsnitligt” og "Kontakt med kollegaer og pa-

tienter”.

Figur 3. Deltagerne var opdelt i koordinatorer og ikke-koordi-
natorer. Der var lzger og sygeplejersker i begge grupper. Be-
svarelserne blev udfyldt pa en 10 cm VAS-skala, hvor 0 var
mest negativt, og 10 var mest positivt. Figuren viser VAS-sco-
ren som median 1 kommunikation med patienter blandt grup-

perne for og efter implementering af applikationen.

100 *
a0
80
80 +*
70 \

60

Median ¥AS-score kommunikation
med patienter
%5
=]

~ 50
40 3#
30
20
1o
o

Koordinator Ikke-koordinator

u Ferimplementering Efterimplementering

Tabel 2. Sporgeskemasvar fra deltagerne opdelt i koordinatorer (lager/sygeplejersker) og ikke-koordinatorer. Besva-
relserne blev givet pa en 10 cm VAS-skala, hvor 0 var mest negativt, og 10 var mest positivt og her angivet som median

(IQR). Gren baggrund = p < 0,05.

Koordinatorer Ikke-koordinatorer
Arbejdsmiljg GENNEMSNITLIGT: Fgr, 51 (33;60) 66 (50;84)
Efter, 75 (67;78), 70 (50;82),
p-veerdi for forskel pa egen gruppe p=0,002 p=05
Arbejdsmiljg TRAVLE PERIODER: Fgr, 38 (16;50) 50 (32;76)
Efter, 70 (51;82) 59 (42;85)
p-veerdi for forskel pd egen gruppe p=0,005 p=0,2
Appen hjalp pa arbejdsmiljg GENNEMSNITLIGT: % der svarede | 47 % 24%,p=01
"Ja”, p-veerdi pa forskel mellem grupperne
Appen hjalp pa arbejdsmiljg i TRAVLE PERIODER: % der sva- | 53 % 21%,p=0,03
rede "Ja”, p-veerdi pa forskel mellem grupperne
Appen gnskes implementeret permanent: % der svarede "Ja”, | 71 % 46 %,p=01
p-veerdi pa forskel mellem grupperne
Arbejdsbelastning 27 (6;59) 35 (23;50)
Far, Efter, p-veerdi 43 (31;63) 46 (30;64)
p=0,1 p=0,3
Kommunikation GENNEMSNITLIGT 64 (56;83) 72 (61;82)
Fgr, Efter, p-veerdi 82 (70;85) 74 (64;83)
p=0,06 p=0,6
Kommunikation TRAVLE PERIODER 58 (35;71) 64 (43;80)
Fgr, Efter, p-veerdi 79 (70;79) 70 (55;83)
p=0,01 p=0,3
Forstyrrelser GENERELT 34 (26;50) 48 (30;63)
Far, Efter, p-veerdi 62 (32;80) 64 (33;76)
p=0,1 p=0,08
Forstyrrelser TRAVLE PERIODER 27 (16;50) 43 (22;65)
Fgr, Efter, p-veerdi 45 (24;78) 50 (33;71)
p=0,1 p=0,2
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Tabel 2 (fortsat).

Diskussion
Projektet afdekkede, om implementeringen af en nyud-

viklet app til koordination og fordeling af patienter i en
stor akutafdeling forbedrede den subjektive oplevelse af
arbejdsmiljget hos koordinatorer og ikke-koordinatorer.
For koordinerende leger og sygeplejersker forbedrede
appen “arbejdsmiljeet” med 53 % og kommunikationen
med 36 % pa en VAS-skala i de selvvurderede travle pe-
rioder samt “overblikket” med 20 %. I gruppen enskede
71 % appen permanent indfert. Der var ikke mange @n-
dringer i medianscoren pa de forskellige parametre for
gruppen af ikke-koordinatorer, ud over en forbedring pa
21 % i "arbejdsmilje” og 58 % i "kontakt med patienten”.
For implementering blev arbejdsmiljoet generelt scoret

lavt i travle perioder (38-50 ud af 100 mulige).

STYRKER OG SVAGHEDER VED STUDIET

Projektet havde flere styrker og svagheder. Af styrker ses,
at appen blev implementeret i en stor, travl akutmodta-
gelse, hvilket sikrede, at der var udfordringer med travl-
hed under afprevningen.!® Derudover blev undersogel-
sen lavet i efteraret, hvilket er en travl periode med hyp-
pig crowding.!® Deltagerne inkluderede bade erfarne og
ikke-rutinerede kollegaer blandt sygeplejersker og laeger,
hvilket gav et bredere perspektiv. Der blev ikke taget

hensyn til implementeringen i skemalegningen, hvilket

Overblik 68 (25;75) 72 (49;85)
Fgr, Efter, p-veerdi 82 (70;88) 78 (63;91)
p=0,04 p=01
Koncentration 60 (37;78) 68 (50;79)
Fgr, Efter, p-veerdi 77 (62;89) 74 (57;87)
p=0,2 p=0,2
Stress niveau 40 (30;82) 50 (30;75)
Far, Efter, p-veerdi 52 (47;69) 66 (48;75)
p=0,6 p=0,09
Supervision 72 (69;97) 76 (59;87)
Fgr, Efter, p-veerdi 88 (50;98) 73 (50;86)
p=0,8 p=0,7
Kontakt med pt 50 (32;68) 38 (29;62)
Fgr, Efter, p-veerdi 80 (50;98) 60 (42;72)
p=0,006 p=0,02
Kontakt med kollegaer 41 (31;71) 50 (35;69)
Fgr, Efter, p-veerdi 76 (45;94) 66 (38;81)
p=0,05 p=0,01
Crowding i min vagt 3(0;5) 3 (1;6)
Fgr, Efter, p-veerdi 0(0;3) 2 (0;4)
p=0,2 p=0,04

bidrog til god validitet. Selvom en del ikke besvarede
sporgeskemaet, deltog et tilstreekkeligt antal koordinato-

rer til, at der kunne ses en tydelig trend i data.

Sporgeskemaet var elektronisk og kort, hvilket mulig-
gjorde en besvarelse pd under 3 minutter og 30 sek.
Denne tidsramme burde vere kort nok til, at alle havde
mulighed for at deltage, hvis de enskede det. Det betad
til gengeeld, at sporgeskemaet ikke var valideret, og be-
svarelserne byggede pa den subjektive oplevelse af for-
skellige aspekter af arbejdsmilje og travlhed. Arsagen til
valget af et ikke-valideret spergeskema var, at validerede
spergeskemaer til maling af arbejdsmilje er for lange til
at veere praktisk mulige at bruge (24 sider) i denne sam-
menhaeng.!” Et sporgeskema pa 24 sider ville formentlig
have medfert ferre besvarelser.’ Projektperioden var
kort bade for og efter implementeringen. Det var et for-
sog pa at ramme en balancegang, hvor alle ugens dage
indgik (variation), og personalet fortsat var motiverede
for at deltage. Vi ville gerne have inkluderet flere sporgs-
mal, f.eks. om keb, alder, erfaring m.m., men fravalgte
det for at sikre, at besvarelsen kunne laves pa under 5 mi-

nutter.

Det var en svaghed, at vagtplanlegningen ikke sikrede, at

deltagerne bade var pa arbejde i ugen for og under imple-
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menteringen. Det er uvist, om dem, der svarede efter im-
plementeringen, har svaret anderledes end dem, der har
sendt besvarelser i begge uger. Det vides heller ikke, hvor
mange der har varet pa arbejde, da der er inkluderet per-
sonale fra flere afdelinger, hvorfor svarprocenten ikke
kendes. Det kan pavirke vores data, da vi ikke ved, om
der er tale om en reel forbedring, eller om det er andre,
der har svaret. Der var ikke nok besvarelser til opdeling i
faggrupper, si resultaterne kan ikke opdeles pa faggrup-

peniveau eller vagttyper.

I forhold til bemanding var der en lavere besvarelsespro-
cent hos sygeplejerskerne. En arsag var, at de ikke folte
sig tilstreekkeligt informeret om, hvad data skulle bruges
til. De havde ikke fiet en grundig introduktion til appens
funktioner, men blev primert sidemandsoplert, hvilket
oplevedes som demotiverende for deltagelse. Besvarelse
af spergeskemaerne var udfordret af, at der ikke var afsat
tid til opgaven i arbejdstiden. Netop dette var forsegt
imedekommet ved at designe spergeskemaet, som var
estimeret til at tage mindre end 5 min at gennemfere.
Herudover fravalgte nogle sygeplejersker at tage en tele-
fon med app, da de i forvejen gar rundt med op til flere
telefoner og koder, alt efter hvilken funktion de har pa
dagen. Det er besverligt at skulle holde styr pa mange te-
lefoner, samtidig med at det bliver tungt i lommerne og
dyrt i indkeb. I fremtiden forventes, at de mange telefo-
ner og beepere bliver samlet i én lgsning, hvilket vil gere

lgsningen bedre.

Mange af disse svagheder kunne have varet favnet i en
kvalitativ analyse af interviews, hvilket blev valgt fra pa
grund af gkonomi. Slutteligt var en svaghed ved studiet,
at appudvikling og en smartphone til alt personale er en

dyr lesning. I dette studie valgte kun at teste appen hos

mellem hvilke leger, de kunne kommunikere med via
appen. Derudover var softwaresystemet ikke helt feerdig-
udviklet i projektperioden, hvilket treekker ned i funkti-
onaliteten for leger og sygeplejersker, fordi telefonen og
CETREA-tavlen ikke kommunikerer sammen. Dermed
skulle der dobbeltregistreres i perioden, hvilket det er in-
tentionen at undgd, nar softwaren bliver feerdigudviklet.
Dette er lost teknisk, efter studiet blev afsluttet. Derud-
over var der lagt op til, at telefonen skulle samarbejde
med den elektroniske patientjournal, hvilket er tilkebt,

men endnu ikke feerdigudviklet.”!

Til slut er der ved et simpelt anonymt for- og efterstudie
som dette adskillige muligheder for bias, herunder selek-
tionsbias og manglende generaliserbarhed til afdelinger,
hvor fordelingen af patienter foregar anderledes end hos

0s.

DISKUSSION AF RESULTATER

Arbejdsmiljget pd sygehusene péavirkes af det stigende
antal patienter og den stationzre personalemangde.! En
negativ pavirkning, som genfindes i vores resultater, hvor
personalet vurderer det subjektivt oplevede “gennem-
snitlige arbejdsmilje” generelt lavt og endda endnu darli-
gere i selvvurderede travle perioder af arbejdsdagen.
Flere patienter skal ses og vurderes pa samme tid. Det
oger arbejdspresset - i seerdeleshed pa de i forvejen bela-
stede akutafdelinger.? Det giver mening at forsege at op-
timere arbejdsgangen og herved aflaste afdelingerne med
elektroniske lesninger. Akutleger bliver oftere afbrudt
end leger fra andre specialer.”2 En belastning, som mé
forventes at vaere geldende for bade superviserende og
koordinerende akutleger, men formentlig ogsd det ov-
rige koordinerende personale i akutafdelingen, herunder

koordinerende mellemvagter i vagttid og koordinerende

medicinske og akutmedicinske laeger. Dette medferte, at sygeplejersker.
sygeplejerskerne fik ekstra opgaver i forhold til at skelne
HVAD TILFOJER ARTIKLEN?

I Akutafdelingen pa Aalborg Universitetshospital svarede koordinerende leger og sygeplejersker, at brugen af en
ny koordineringsapp bedrede deres arbejdsmiljg, overblik og kommunikation med patienter og kollegaer. Effekten
var mindre udtalt for de resterende ansatte. Afprevningen af appen blev aftholdt med kort oplering i arbejdstiden,

og der var ikke sndret i personalesammensatning eller opgaver i forhold til hverdagen.
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Afvores resultater fremgar det, at det koordinerende per-
sonale bade i "gennemsnit” og i “travle perioder” angiver
sig mere forstyrret end det ikke-koordinerende perso-
nale. Det kan forklare den samtidig lavere vurdering af
“arbejdsmiljeet” for koordinatorer. Vi fandt en ikke-sig-
nifikant forbedring i parameteren “forstyrrelser” hos
begge grupper og en signifikant forbedring i parametrene
“overblik” og "’kommunikation og kontakt med kollegaer
og patienter” hos de koordinerende. Det forventes derfor,
at appen har medfert et storre overskud til at handtere
afbrydelserne og mindske deres negative indvirkning,
idet et tidligere studie har vist, at afbrydelser kan have en
negativ indvirkning pa lagers hukommelse, kognitive
forméen samt oge risikoen for medicinske fejl.”2 Dog fin-
der vi ingen signifikant forbedring i parametrene “stress-
niveau” og "koncentration” pa tvers af begge grupper.

De malbare, ovenfor nevnte, faktorer har alle indvirk-
ning pa det overordnede arbejdsmilje. Derfor har optime-
ring og effektivisering af arbejdsmiljget en essentiel be-
tydning for forebyggelsen af udbrendthed blandt perso-

nalet og for at sikre optimal patientflow og behandling.

Et studie har vist, at arbejdsmiljeet i akutmodtagelsen
ikke er hejt prioriteret, og at et darligt arbejdsmiljo oger
risikoen for udbreendthed, hvilket medferer nedsat enga-
gement og lyst, darlige patientforleb, nedsat preestation,
lavere arbejdsglaede og hyppigere fravaer.? Det er alarme-
rende, at vores akutafdelings malte arbejdsmilje ligger sa
lavt, seerligt blandt de koordinerende. Vi fandt en signi-
fikant forbedring for koordinatorernes arbejdsmilje, som
kan forklares ved den oplevede forbedring i "kommuni-
kation i travle perioder”, "overblik” og "kontakt med pa-
tienter og kollegaer”. Dog fandt vi ikke en signifikant for-
bedring hos de ikke-koordinerende. Her skal det noteres,
at “arbejdsmiljeet” 14 hejere hos de ikke-koordinerende
for vores intervention og pa nogenlunde samme niveau
efter interventionen. Det indikerer, at de koordinerende
tidligere har haft et darligere arbejdsmilje, ssmmenlignet
med de ikke-koordinerende. Det kan ligeledes vaere med
til at forklare, hvorfor der blandt koordinerende perso-
nale var signifikant flere, som enskede appen permanent
implementeret. Det skyldes formentlig, at appen mest er

tilteenkt det koordinerende personale som et varktgj til

at optimere patientflow og overblik. Faktorer som disse
har ikke i ssmme grad indvirkning pa det ikke-koordine-
rende personale. For det ikke-koordinerende personale
har indferelsen ikke lysnet samme signifikante forbed-
ringer, men palaegger derimod i stedet maske en yderli-
gere belastning, blandt andet i form af endnu en mobil i
lommen, gentagne statusopdateringer, dobbelt kommu-

nikation m.m.

Det ma forventes, at nir appen senere opdateres, hvorpa
den kan snakke direkte sammen med CETREA og den
elektroniske patientjournal, vil det have en yderligere ef-
fekt i resultaterne for seerligt det ikke-koordinerende
personale, da flere af deres arbejdsgange herved optime-
res, herunder direkte overforsel af data fra appen ved ind-
tastning af TOKS-verdier, opdatering af CETREA-tavlen
og gennemgang af patientens medicinliste og sygdomshi-

storik pa stuen.

Tidligere studier har nemlig vist, at for at ny teknologi
bliver taget godt imod og bliver en integreret del af hver-
dagen, er det vigtigt, at den ikke er ineffektiv, kompleks,
sveer at bruge, medferer mere dokumentation, mere tid
veek fra patienten og mindre tid med kollegaerne.!®

Et tilsvarende studie har forsggt at implementere elektro-
niske losninger ved brug af tablets i dagligdagen frem for
stationzre computere. Studiet fandt, at over halvdelen
oplevede, at teknologien blandt andet medferte gget pro-
duktivitet, bedre kommunikation og tid med patien-
terne.!® Det indikerer, at vores fund kan genfindes, samt
at der er mulighed for forbedring, nér appen videreud-

vikles.

Dog viser et systematisk review af Prgomet et al.,** at der
fortsat mangler yderligere forskning inden for omradet,
for man endeligt kan bekrefte effekten af tablets pa ar-
bejdsgangen, dog med tendens til en positiv effekt heraf,

som yderligere styrkes af vores studie.
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Konklusion

Arbejdsmiljeet i Akutafdelingen, Aalborg Universitets-
hospital var lavt — seerligt for koordinerende leger og sy-
geplejersker. Efter implementering af en app pé en smart-
phone forbedredes arbejdsmiljeet for koordinatorerne,
men gjorde ikke en stor forskel for de evrige ansatte. Tre
ud af fire koordinatorer enskede appen permanent im-
plementeret, og det blev den i 1. kvartal 2024 blandt lz-
ger. Appen har potentiale til at bedre arbejdsmiljget pa
andre tilsvarende afdelinger, hvilket er saerdeles relevant,
ndr man ser pd prognoserne for fremtidig belastning pa

grund af den demografiske udvikling.

PERSPEKTIVERING
Appen fungerer godt som elektronisk hjalpemiddel
til aflastning af koordinerende leger og sygeplejer-
sker i Akutmodtagelsen i Aalborg, og resultaterne

forventes at kunne overferes til andre hospitaler.

Interessekonflikter

Medarbejderne ved Systematic har pa intet tidspunkt vee-
ret delagtiggjort i studiets opbygning, udvikling af sper-
geskemaer, indhentning af data, dataopgerelse eller arti-
kelskrivning. Ingen af forfattere eller deltagere er ansatte
eller ejer andele i Systematic. Forfatterne angiver desu-

den ingen potentielle interessekonflikter.
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Abstract

Introduction

Community-acquired pneumonia (CAP) accounts for a substantial part of antibiotic prescriptions in emer-
gency departments (EDs). Guidelines for empiric antibiotic treatment support rational use of antibiotics and
should sharpen the indication and prevent overuse of antibiotics.

Aim

This study aimed to investigate whether ED patients who were prescribed antibiotics for suspected severe
pneumonia fulfilled the criteria for the treatment.

Methods

This was a retrospective cohort study. The population consisted of adults hospitalized in two Danish EDs in
the Central Denmark Region between July 1, 2022, and June 30, 2023, who were prescribed antibiotic
treatment using the Standard Prescription Package: “Start package of severe pneumonia” (SPP-SP), con-
taining piperacillin/tazobactam (Pip/Taz) plus clarithromycin. Review of electronic medical records (EMRs)
was performed to decide whether the patients met the criteria for the SPP-SP.

Results

270 patients were included. In total, 103/270 (38%) patients fulfilled the criteria for treatment with the SPP-
SP, whereas 167/270 (62%) patients did not.

Conclusion

The criteria for prescribing antibiotics based on the severe pneumonia prescription package were fulfilled in

only 38% of patients, reflecting a deviation in guideline adherence. This study provides useful and practical
knowledge for implementation of new guidelines and focus areas in line with Antibiotic Stewardship.
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Introduction

ommunity-acquired pneumonia (CAP) accounts

for a substantial part of diagnoses in patients ad-

mitted to emergency departments (EDs) (1). The
estimated number of hospital admissions for patients
with upper respiratory infections and pneumonia was
29,000 in 2022 (2). Appropriate antibiotic treatment for
patients with CAP is crucial. Antimicrobial resistance
(AMR) is a health concern for both individual patients
and public health in general (3). The use of broad-spec-
trum antibiotics is a driving factor behind the develop-
ment of AMR (4). Piperacillin/tazobactam (Pip/Taz) is a
broad-spectrum antibiotic, but resistance to Pip/Taz has
increased in Denmark concomitantly with its increased
usage (5). Pneumonia guidelines in Central Denmark Re-
gion emphasize that empirical Pip/Taz should only be

used for CAP patients with severe pneumonia (6).

Adherence to antibiotic guidelines has been shown to be
low in Danish settings (7-9), and the Antimicrobial Stew-
ardship Program emphasizes the importance of identify-
ing opportunities for improving antibiotic use (10). Thus,
it is important to investigate if patients with CAP in the
EDs meet the criteria for the administration of Pip/Taz in

accordance with guidelines.

The primary aim was to investigate whether patients
treated with the regional Standard Prescription Package
(SPP) for severe pneumonia (SPP-SP) met the criteria for

administration of the SPP.

Methods

STUDY DESIGN

This was a retrospective cohort study with a review of
electronic medical records (EMRs), reported in accord-
ance with the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement (11).
The study was conceived as a quality improvement pro-
ject; thus, there was no need for informed consent ac-
cording to Danish regulations. Permission to perform the
data retrieval was granted by the two EDs and the hospi-

tal managements.

HVAD VED VI?
Antibiotikabehandling af patienter med samfundser-
hvervet pneumoni udger en betydelig andel af de pa-
tienter, der behandles med antibiotika pa akutmod-
tagelser. Anvendelsen af bredspektrede antibiotika,
sdsom piperacillin/tazobactam, er hgj. Det er af stor-
ste interesse at identificere patientgrupper, hvor an-
tibiotikabehandlingen kan reduceres til mindre
bredspektrede antibiotika, hvilket er en af de cen-

trale malsetninger inden for Antibiotic Stewardship.

Fact box (in Danish)

SETTING AND COHORT SELECTION

We included adult patients aged > 18 years with a Danish
civil registration number who were admitted to the ED
of Aarhus University Hospital (AUH) or Regional Hospi-
tal Randers (RRA) between July 1, 2022, and June 30,
2023, and who were prescribed the SPP-SP and were ad-
ministered either one or both antibiotics from this SPP-
SP: Pip/Taz and/or clarithromycin. The SPP recommends
giving both antibiotics; however, the clinician can
choose to select only one of the antibiotics, e.g., if the pa-
tient was prescribed either Pip/Taz or clarithromycin, or
the clinician deemed it relevant or appropriate to dese-

lect one of them.

We excluded patients who had previously enrolled in the
study. AUH is an 858-bed university hospital serving an
area with 353,640 inhabitants, while RRA is a 200-bed
regional hospital serving 226,253 inhabitants. Patients
were identified through the Business Intelligence (BI)
Data Warehouse of the Central Denmark Region, ena-
bling extraction based on the inclusion criteria. The BI
Data Warehouse stores routinely collected data from all

patient journals (12).

SPP

In the Central Denmark Region, SPPs function as tools to
simplify the prescription process for physicians as well as

to nudge clinicians to prescribe the recommended anti-
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biotics. More specifically, SPPs consist of standard pre-
scriptions for specific diagnoses, conditions, microbes,
etc. The clinician suspects a patient to have, i.e., pneu-
monia, and must select the relevant SPPs based on the
severity of pneumonia (defined by the CURB-65 score):
mild, moderate, or severe. Choosing the relevant SPP
elicits specific antibiotics, doses, and durations. SPPs are
based on regional antibiotic guidelines (6). In this study,

the cohort consists of patients treated with the SPP for

severe pneumonia, abbreviated as SPP-SP. The criteria
for prescribing the SPP-SP used in the present study are
shown in Table 1 (6). Patients with hospital-acquired
pneumonia and aspiration pneumonia were not included
in this study, since there are separate SPPs for those in-
dications. Further details on SPPs are presented in Sup-

plementary Material, Text S1.

Table 1. Pneumonia guidelines in the Central Denmark Region

e  Sputum
e Dyspnea

e  Tachypnea

Leukocytosis or leukocytopenia with neutrophilia or a rise in CRP and

Definition of pneumonia 1. Temperature above 38 °C and
2. New infiltrate on chest x-ray and
3.
4. Minimum one of the symptoms below
Symptoms:
e Cough

e  Chest pain when breathing

e Decreased breath sound and/or bronchial sounds (crepitation) by lung stethoscope

Severity of CAP Criteria Antibiotic treatment Antibiotic treatment
(type and dosage) (duration)
Mild pneumonia CURB-65: 0-2 Standard  Prescription = Package
(SPP); “Start package for mild pneu-
monia: 5 days
Benzylpenicillin 0.6 g IV every 6 h
Moderate-severe pneumo- | CURB-65: 3-5 SPP: “Start package for moderate-se-
nia Respiratory stable, nasal oxygen | vere pneumonia: Benzylpenicillin
cannula needed only, and in- | 1.2gIVevery6h
volvement of one lung lobe. + 7 days
Clarithromycin 500 mg I'V/oral
every 12 h
Severe pneumonia (*) CURBS65: 3-5 and involvement of | SPP: “Start package for severe pneu-
multiple lung lobes on chest x-ray | monia:
or severe hypoxia with O2-satura- Piperacillin/tazobactam 4 g/0.5 g
tion < 92% or PO2 < 8.0 kPa or IV every 6 h
criteria of sepsis fulfilled. + 7 days
Clarithromycin 500 mg I'V/oral
every 12 h

65). For the definition of the CURB-65 score, see Table S3.

Abbreviation: iv, intravenous route; h, hour; g, gram; mg, milligram; CRP, c-reactive protein; COPD, chronic obstructive pulmonary disease.
(*) COPD and pneumonia: Frail patients with severe COPD e.g., FEV1 < 50 % and/or home oxygen therapy, chronic hypercapnia, or repeated

exacerbations must be treated as severe pneumonia no matter the CURB-65 score (confusion, urea, respiratory rate, blood pressure, and age >
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DATA VARIABLES

Data were obtained through EMRs. The main variable
categories were: demographics; comorbidities; vital signs;
laboratory values; microbiology findings; imaging results;
sequential organ failure assessment (SOFA) score (Table
S2); CURB-65 score: confusion, uremia, respiratory rate,
blood pressure, and age > 65 years (Table S3); and antibi-
otic treatment (type of antibiotic, administration route
and duration). Sepsis was defined as a SOFA score > 2.
SOFA score and CURB-65 score were calculated and de-
termined by the first author (SS). Vital signs at triage and
blood sample values from the emergency department

were used to calculate the scores.

Imaging was described by a radiologist, who categorized
infiltrates on X-ray or computed tomography (CT) scan
as either new or chronic (i.e., previously detected during
hospitalization). Each description was reviewed, and
multilobar involvement was identified if infiltrates were

reported in more than one lobe.

It was assumed that all patients had pneumonia, or at
least suspected pneumonia. Patients were classified as
“criteria fulfilled” if they had a CURB-65 score of 3-5 and

severe hypoxia, sepsis, and/or involvement of multiple
lung lobes on chest X-ray. If patients were considered to
have severe chronic obstructive pulmonary disease
(COPD), they were classified as “criteria fulfilled” regard-
less of CURB-65 score, in line with the pneumonia guide-
lines (Table 1). In this study, severe COPD was defined
as FEV1 < 50 %, home oxygen treatment, and/or com-
bined inhalation medicine compatible with severe
COPD.

All data were collected and managed by the first author
(SS) using REDCap, hosted by the Central Denmark Re-

gion.

DATA ANALYSIS

Descriptive statistics are presented using the median (in-
terquartile range [IQR]) and mean (standard deviation),
as appropriate. Normal distribution was assessed using Q-
Q plots. Binary variables are presented as the number (n)
and percentage (%). Analyses were performed using Stata
18.0 (StataCorp, Texas, USA).

Assessed for eligibility
n=277

AUH
n=126

<Prior enrollment in the study (n=1) I—

n=125

RRA
n=151
+Prior enrollment in the study (n = 3)
+Neither Pip/Taz nor clarithromycin from the
SPP-SP: “Start package of severe pneumonia”
was administered (n = 2)
+Patient not admitted to the emergency
department (n = 1)
RRA
n=145

Patients included in analyses
n=270

Figure 1. Flowchart of patient enrollment
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Results

PATIENT CHARACTERISTICS

During the study period, 277 patients were admitted to
the EDs of AUH and RRA and prescribed the SPP-SP.

However, 7 patients were excluded (Figure 1), leaving a

total of 270 patients for the analyses; 125 patients from
AUH and 145 patients from RRA. Median age was 76
years (IQR: 65-83), and 156/270 (58%) were male. Table

2 presents the patients’ characteristics. The most frequent

comorbidities were chronic heart disease, followed by
COPD. The median SOFA score was 2 (IQR: 1-3), and

the mean CURB-65 score was 2 (SD: 1).

Table 2. Patient characteristics

Variable All patients treated with Criteria for SPP-SP Criteria for SPP-SP
SPP-SP fulfilled not fulfilled
(n =270) (n=103) (n=167)
Age (years), median [IQR] 76 [65-83] 78 [68-85] 74 [61-83]
Gender, male, n (%) 156 (58) 61 (59) 95 (57)
COMORBIDITIES *, n (%)
Diabetes ® 61 (23) 26 (25) 35 (21)
COPD ¢ 77 (29) 57 (55) 20 (12)
Severe COPD ¢ 49 (18) 49 (48) 0(0)
Asthma © 55 (20) 28 (27) 27 (16)
Chronic heart disease © 109 (40) 52 (50) 57 (34)
Chronic liver disease 16 (6) 6 (6) 10 (6)
Chronic kidney disease & 28 (10) 15 (15) 13 (8)
None mentioned above 65 (24) 14 (14) 51 (31)
No patient journal available ® <5(<2) <5(<5) <5(<3)
VITAL SIGNS AT TRIAGE
Oxygen treatment, n (%) 162 (60) 72 (70) 90 (54)
Nasal cannula 138 (85) 54 (75) 84 (93)
High Nasal Flow 0(0) 0(0) 0(0)
NIV <5 (<2) <5 (<7) 0 (0)
Intubated <5 (<2) <5 (<7) 0 (0)
Other ! 19 (12) 13 (18) 6(7)
Oxygen flow (L/min), median [IQR] 2 [0-4] 2 [0-5] 1[0-4]
Oxygen saturation (%), median [IQR] 93 [91-96] 92 [90-94] 94 [92-96]
Respiratory rate (breaths/min), median [IQR] 24 [20-28] 24 [20-31] 24 [20-28]
Severe hypoxia *, n (%) 171 (63) 74 (72) 97 (58)
Systolic blood pressure (mmHg), mean (SD) 134 (28) 128 (29) 137 (27)
Diastolic blood pressure (mmHg), median [IQR] 72 [61-83] 65 [57-82] 74 [67-84]
Mean arterial pressure (mmHg), mean (SD), median 94 (21) 87 [75-105] 97 (18)
[1QR]
Heart rate (beats/min), mean (SD) 101 (22) 100 (25) 102 (19)
Temperature (°C), mean (SD) 38.0 (1.1) 38.0(1.1) 38.1(1.1)
GCS score, median [IQR] 15 [15-15] 15 [14-15] 15 [15-15]

(full range: 3-15)

(full range: 3-15)

(full range: 9-15)

LABORATORY VALUESJ, median [IQR]

Bilirubin (umol/L)
Creatinine (#mol/L)
Urea (mmol/L)
C-reactive protein (mg/L)
Leucocytes (x10° /L)

11 [7-16] 9[6-16] 11 [8-16]
83 [61-114] 102 [73-137] 78 [58-101]
7.3 [5-10.5] 9.2[7.2-13.5] 5.9 [4.7-8.6]
141 [58-261] 111 [46-232] 155 [73-283]

12,5 [9.7-17.3] 13 [10.7-18.1] 12[9.3-16.9]
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Platelet count (x10° /L) 255 [191-323] 260 [195-331] 253 [186-315]
Arterial blood gas performed J, n (%) 196 (73) 83 (81) 113 (68)
Arterial blood gas PaO2 (kPa), median [IQR] 8.7 [7.6-9.8] 8.7 [7.4-9.9] 8.7 [7.7-9.8]
SCORING SYSTEMS
Total SOFA score ¥, median [IQR] 2[1-3] 2 [2-4] 2 [1-2]
Sepsis **, n (%) 186 (69) 83 (81) 103 (62)
Total CURBG65 score ¥ mean (SD), median [IQR] 2 (1) 3 [2-3] 2 [1-2]
Confusion (C), n (%) 57 (21) 37 (36) 20 (12)
Urea > 7 mmol/L (U), n (%) 137 (51) 80 (78) 57 (34)
Respiration = 30/min (R), n (%) 57 (21) 34 (33) 23 (14)
Blood pressure (B), n (%) 62 (23) 44 (43) 18 (11)
Systolic < 90 mmHg and/or diastolic < 60 mmHg
Age 2 65 (65), n (%) 203 (75) 87 (84) 116 (69)
CURB65 score 3-5, n (%) 82 (30) 75 (73) 7 (4)
TREATMENT, n (%)
Treatment with only Pip/Taz (SPP-SP) 98 (36) 33 (32) 65 (39)
Treatment with only clarithromycin (SPP-SP) 24 (9) 7 (7) 17 (10)
Treatment with both Pip/Taz and clarithromycin (SPP-SP) 148 (55) 63 (61) 85 (51)
Clarithromycin iv administration ! 170/172 (99) 70/70 (100) 100/102 (98)
n (iv) /n (clarithromycin) (%)
Treatment duration ™ (days) Pip/Taz, median [IQR] 4[2-6] 4[2-6] 4[3-6]
Treatment duration ™ (days) clarithromycin, median [IQR] 2 [0-3] 2 [0-3] 2 [0-3]
HOSPITALIZATION, median [IQR]
Time from hospitalization to SPP-SP prescription, hours 2.8[1.6-4.4] 2.5[1.1-4.2] 2.9[1.9-4.6]
Length of stay (LOS), days 5 [3-8] 5 [3-9] 5 [3-8]
MORTALITY, n (%)
In-hospital 36 (13) 20 (19) 16 (10)
30-days 53 (20) 31 (30) 22 (13)
90-days 68 (25) 34 (33) 34 (20)

Abbreviations: COPD, chronic obstructive pulmonary disease; GCS, Glasgow Coma Scale; iv, intravenous; SPP-SP, Standard Prescription Package for severe
pnemonia; NIV, non-invasive ventilation; SPP-time, Physician prescription time of the SPP.

*) Severe hypoxia is defined as oxygen saturation < 92 % and/or PaOz2 < 8, kPa without supply of oxygen or oxygen saturation < 95 % with oxygen supply > 2
L/min and/or PaO2/FiO2 < 300

**) Suspected infection and SOFA score > 2

2Comorbidities are based on medical history, ICD-10 codes, and medical treatment overview.

b Diabetes type 1 or 2, medical treatment (oral or injection).

¢COPD and/or asthma requiring daily medicine.

dSevere COPD is defined as FEV1 < 50 %, home oxygen treatment, and/or combined inhalation medicine compatible with severe COPD.

¢Chronic heart disease, including ischemic heart disease, cardiac arrest (earlier), chronic heart failure with/without preserved ejection fraction, atrial fibrilla-
tion/atrial flutter (paroxysmal, persistent, chronic), earlier myocardial infarction (ST or non-ST), unstable angina pectoris.

fChronic liver disease, including hepatitis, cirrhosis, steatosis, and steatohepatitis.

¢ Chronic kidney disease stage 3A or worse (GFR < 60 mL/min/1.73 m?) or kidney transplant.

h Patients from other regions, e.g., the Capital Region of Denmark, where the patient journal is not available.

THudson mask, venturi mask, mask unspecified.

i Laboratory values in the emergency department where the patient was admitted. If several blood tests (or arterial blood gas) were performed, the test closest
to SPP-time was chosen.

kBased on vital signs at triage. SOFA score; see Supplementary Table S2. CURB-65 score (C = Confusion, Urea > 7 mmol/L, Respiratory rate > 30/min, Blood
pressure (Diastolic < 60 mmHg or systolic < 90 mmHg, age > 65 years).

! Based on the first administration. The remaining was oral administration.

™ Treatment duration refers to the number of days during which the patient receives Pip/Taz or clarithromycin during hospitalization, independent
of the indication. Outpatient therapy with continuous infusion using elastomeric pumps was included in the treatment duration

Table 2 (continued).

https://doi.org/10.7146/akut.v8i1.156720 Dansk Tidsskrift for Akutmedicin. 2025;8(1):36—45

41 af 98


https://doi.org/10.7146/akut.v8i1.156720

Schjedt et al.

PRIMARY OUTCOME

Guideline adherence and use of the SPP-SP

Overall, 103/270 (38%) patients met the criteria for pre-
scription of the SPP-SP (Table 3), while 167/270 (62%)
patients did not fulfill the criteria. Patient characteristics
for subgroups with criteria fulfilled and not fulfilled are

shown in Table 2.

The strict definition of severe pneumonia combines a
CURB-65 score of 3-5 and at least one complicating cri-
terion (i.e., >1 infected lobe, oxygen saturation < 92%, or
sepsis) or a suspected pulmonary infection and severe
COPD.

Antibiotic administration

Patients were included if Pip/Taz and/or clarithromycin
from the prescribed SPP-SP were administered. Most
commonly, both Pip/Taz and clarithromycin from the
SPP-SP were administered (148/270, 55%), whereas
98/270 (36%) patients received only Pip/Taz and 24/270
(9%) patients received only clarithromycin (Table 2). In
total, 172/270 patients were administered clarithromy-
cin, with the first dose being administered intravenously
in 170/172 (99%) patients.

Table 3. Primary outcome

Imaging and microbiology

A chest X-ray was performed in 235/270 (87%) pa-
tients, whereas 35/270 (13%) patients had a CT scan of
the thorax performed (Table S5A). No new infiltrates
were detectable in 63/235 (27%) patients, whereas new
infiltrate/infiltrates were identified in the remaining
172/235 (73%).

Polymerase chain reaction for Legionella pneu-
mophila and Mycoplasma pneumoniae was performed in
99 patients, with positive results in fewer than 5 patients.
The imaging and microbiology results are shown in Ta-
bles SSA-5B.

A urine culture was performed in 110/270 (41%). In
total 34/110 (31%) cultures were positive, with Esche-
richia coli being the most frequent bacteria (Tables S5B
and S6A). Blood and sputum cultures were performed in
257/270 (95%) and 130/270 (48%) patients, respectively
(Table S5B). The culture results are presented in Tables
S6A—-6C.

All patients treated Criteria fulfilled Criteria not fulfilled
with SPP-SP (n=103) (n=167)
(n =270)

PRIMARY OUTCOME

Criteria fulfilled 2, n (%) 103 (38) 103 (100) -
CURB-65 3-5 and multiple lobes involved, n (%)* - 41 (40) -
CURB-65 3-5 and severe hypoxia ®, n (%)* - 53 (51) -
CURB-65 3-5 and sepsis ¢, n (%)* - 63 (61) -
Suspected pulmonary infection and severe COPD ¢, n (%)* - 49 (48) -

Abbreviations: COPD, chronic obstructive pulmonary disease; Pip/Taz, piperacillin/tazobactam.

*) Some patients fulfilled the criteria for several of the indications, why the numbers exceed n=103.

2Based on vital signs at triage.

b Severe hypoxia is defined as oxygen saturation < 92 % and/or PaO: < 8, kPa without supply of oxygen or oxygen saturation < 95 % with

oxygen supply = 2 L/min and/or PaO2/FiO2 < 300.
¢Suspected infection and SOFA score > 2.

4Severe COPD defined as FEV1 < 50 %, home oxygen treatment and/or combined inhalation medicine compatible with severe COPD.
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Discussion

Approximately one-third of patients treated according to
the SPP-SP actually met the criteria for prescription of
this SPP.

International and national studies found low antibiotic
guideline adherence in patients with pneumonia (8, 13).
According to a study from the United States, 37.2% of the
most common antibiotic prescribing scenarios had poten-
tial for improvement (14). A study from another Danish
region found guideline adherence of only 31% in patients
with suspected CAP (8). In our study, the cohort included
patients with suspected severe pneumonia, which might
explain the slightly higher adherence. Several studies
have shown a significant impact of antibiotic stewardship
programs on antibiotic use and clinical outcomes in CAP
patients (15, 16). In a Norwegian setting with low anti-
microbial resistance, audit and feedback interventions
led to a significant improvement in appropriate empirical
antibiotic prescribing, increasing from 61.7% to 83.8% (P
< 0.001) (17).

The absence of documentation of the CURB-65 score in
the EMRs may explain the low guideline adherence ob-
served in our study. In pneumonia guidelines for the
Central Denmark Region, version 18 (Table 1), severe
pneumonia was strictly defined as a CURB-65 score > 3
plus involvement of multiple lobes and/or severe hypoxia
and/or sepsis (6). Our study highlights that it can be dif-
ficult to translate biological and individual clinical
presentations into scoring systems. The definition of sep-
sis is a suspected or documented infection with organ
dysfunction (Table S2) (18, 19). If a patient fulfills sepsis
criteria and has a CURB-65 score of 1 or 2, does this pa-
tient have severe pneumonia or “Sepsis of unknown
origin”? It may be obvious at the bedside, but not neces-
sarily obvious in the scoring systems. Even the most thor-
ough clinical guidelines cannot cover all individual clin-
ical presentations, leaving room for interpretation and
potentially under- or overdiagnosis, resulting in overuse
of broad-spectrum antibiotics. The overlap between sep-
sis and severe pneumonia criteria is notable. A prospec-

tive study of hospitalized CAP patients showed that the

prognostic performance of gSOFA for in-hospital mortal-
ity and ICU admission was similar to CURB-65 (20).

HVAD TILFJJER STUDIET?
Vores studie fandt, at kun godt en tredjedel af pati-
enterne opfyldte kriterierne for ordination af stan-
dardordinationspakken (SOP):

pneumoni”, hvilket afslerer en patientgruppe med

“Startpakke sveer
mulighed for at reducere brugen af bredspektrede
antibiotika. Laeger ber informeres om denne bekym-
rende afvigelse fra guidelines for at fremme en mere
rationel anvendelse af antibiotika og minimere anti-

biotikaresistens.

Fact box (in Danish)

As expected, patients meeting the SPP-SP criteria had a
high CURB-65 score and had more comorbidities, in-
creasing their mortality. These findings support using
CURB-65 to stratify patients by mortality risk. The ma-
jority of patients in this study had a CURB-65 score < 3;
thus, they should have been prescribed a more narrow-
spectrum antibiotic in line with the applied guidelines.
In the present retrospective study, we followed the defi-
nitions in the guidelines strictly; however, in a clinical
setting, the treatment of patients is not always as simple
as the guidelines imply. Since the data collection for this
study, new guidelines have been published simplifying
the definition of severe pneumonia and changing recom-
mended antibiotics (21). Whether these measures trans-
late into changes in prescription behaviors for severe

pneumonia remains to be revealed.

In this study, several confounding factors are rele-
vant. Relevant confounding factors were previous infec-
tions with Pseudomonas aeruginosa, pneumonia caused
by SARS-CoV-2, penicillin allergy, and diverse clinical
interpretations of COPD severity. These factors were not

possible to further investigate.
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STRENGTHS AND LIMITATIONS

The retrospective study design avoided dropout and min-
imized the risk of selection bias. By not involving ongo-
ing trial attention to topics like antibiotics, we reduced
the risk of falsely favorable outcomes (i.e., the Haw-
thorne effect) (22).

Surprisingly, there were only 277 patients who had the
SPP-SP prescribed at the two hospitals over a one-year
period (Figure 1). A possible explanation might be that
some of the patients with a pulmonary focus were treated
with another SPP, such as that for “Sepsis/Septic shock of
unknown origin”. Our cohort did not cover any other
SPPs, which is why this possible explanation cannot be
further qualified.

We obtained a description of imaging performed by a ra-
diologist. In the ED, physicians must interpret the images
themselves and then rapidly decide upon the most appro-
priate treatment; the X-ray is described later. Assessing
multilobar infiltrates can be challenging. While most pa-
tients had chest X-rays, fewer had CT-thorax. Chest X-
rays, particularly in the supine position, may lack the de-
tail needed to accurately identify multilobar infiltrates.
Due to the high patient turnover and diagnostic uncer-
tainty in EDs, physicians may be inclined to prescribe
broad-spectrum antibiotics. A Dutch interview-based
study found that physicians' concern about patient out-
comes when prescribing narrow-spectrum antibiotics
was a key barrier to guideline-adherent therapy (23).
This may also apply in Denmark, but further research is

needed.

Broad-spectrum antibiotics appear to be overused in
Danish EDs, at least in part due to the overdiagnosis of
severe pneumonia, as substantiated by the findings of this
study. However, based on the data in this study, we are
not able to answer whether the results are caused by poor
prescription practice or poor guideline interpretation.
The overuse of Pip/Taz has detrimental effects, such as
increasing AMR, which renders it essential to focus on

and monitor Pip/Taz use to avoid overuse.

Conclusion

We found that only 38% of patients treated empirically
according to the SPP-SP fulfilled the criteria for that SPP.
The applied version of guidelines may leave room for dif-
ferent interpretations among clinicians, with a possible

under- or overdiagnosis of severe pneumonia.
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PERSPEKTIVERING
Fokus pa indikation for valg af antibiotika pa bag-
grund af den mistenkte diagnose og retningslinjerne
herfor er essentielt for, at bredspektret antibiotika
forbeholdes de rigtige patienter, med det formal at
mindske den bekymrende udvikling af antibiotikare-
sistens. Studiets resultater kan endvidere vaere gavn-
lige i forbindelse med implementering af nye ret-

ningslinjer.

Fact box (in Danish)
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Resumé

Baggrund Forskning peger pa, at en ud af ti efterladte udvikler forleenget sorglidelse (FSL). Til sammen-
ligning udvikler naesten hver anden FSL, nar de mister en naertstaende pludseligt — eksempelvis ved hjer-
testop eller uheld (49 %). Det er vist, at sundhedspersonale kan reducere antallet af efterladte med FSL
ved at veere proaktivt stgttende og inddragende i kommunikationen. Efterladte efterspgrger denne form for
kommunikation, men den udfordrer sundhedspersonalet.

Formal At udvikle og afpreve en kompetenceudviklingsmodel med henblik pa at vurdere dens potentiale
for at stette sundhedspersonale i at hjeelpe pargrende og efterladte pa akutomradet.

Metode To kvalitative delstudier med fokus pa: 1) Rigshospitalets TraumeCenters nuvaerende praksis og
organisering angaende sundhedspersonalets kontakt med paragrende og efterladte (ni dages feltarbejde og
fiorten individuelle interviews med sundhedspersonale) og 2) Udvikling og afprgvning af en model for kom-
petenceudvikling baseret pa resultater fra delstudie 1 og Schéns begreber om refleksion ’i’ og 'over’ praksis
(tre erfaringsudvekslingsmgder med i alt seks deltagere). Data fra observationer, interviews og erfarings-
udvekslingsmader blev renskrevet og kodet Igbende som led i en iterativ proces.

Resultater Mindre erfarent sundhedspersonale var oftest ansvarlig for kontakten med pargrende og ef-
terladte og felte sig alene med opgaven, som ikke var klart defineret. Kontakten med pargrende og efter-
ladte var derfor ikke alles preeference (delstudie 1). Erfaringsudveksling mellem mere og mindre erfarent
personale tydeliggjorde, hvad opgaven med pargrende og efterladte indebaerer, hvordan forskellige kom-
munikationssituationer kan gribes an, og hvordan mgderne kan styrke det kollegiale feellesskab. Mgderne
resulterede ogsa i idéer til, hvordan oplaeringen af mindre erfarent personale kan organiseres mere hen-
sigtsmeessigt (delstudie 2).

Konklusion Kompetenceudviklingsmodellen har potentiale til at styrke feelles laering og samarbejde mel-
lem erfarent og mindre erfarent personale gennem systematisk erfaringsudveksling om gentagne og gen-
kendelige kommunikationssituationer. En kvalitativ undersggelse er ikke repreesentativ for alle ansatte i
akut hospitalsbehandling og kan derfor ikke alene dokumentere interventionens effekt. For national imple-
mentering kraeves yderligere afprgvninger, som inddrager pargrende, efterladte og lseger samt eventuelt et
randomiseret design. Det erfarne personales handlinger bgr dokumenteres og kvalitetssikres for at sikre
best practice. Endelig er der behov for strukturelle tiltag, der styrker sundhedsprofessionelles uddannelse,
sikrer opfelgning over for pargrende og efterladte samt letter adgangen til relevante stattetilbud.

Negleord: Akutmedicin; Kommunikation; Sundhedsprofessionelle; Familiemedlemmer; Forleenget sorglidelse; Uddan-
nelse
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English abstract

Background Research shows that about one in ten bereaved individuals develops Prolonged Grief Dis-
order (PGD). Following sudden deaths, such as cardiac arrest or accidents, nearly half (49%) develop PGD.
It is documented that healthcare professionals can reduce the number of bereaved developing PGD by
being proactive and inclusive in their communication. Bereaved individuals request this support, but it chal-
lenges healthcare staff.

Aim To develop and test a competency development model aimed at assessing its potential to support
healthcare professionals in assisting relatives and the bereaved in the acute care setting.

Method Two qualitative studies were conducted. Study 1 focused on current practices and the organization
of healthcare professionals’ contact with relatives and bereaved individuals at the Trauma Centre at
Rigshospitalet (nine days of fieldwork and fourteen interviews with healthcare staff). Study 2 focused on the
development and pilot testing of a model for educating healthcare professionals based on the findings from
Study 1 and incorporating Schén’s concepts of reflection in and on practice (three experience-sharing meet-
ings involving six participants). Data from observations, interviews, and meetings were transcribed and
coded continuously as part of an iterative process.

Results Less experienced professionals were most often responsible for contact with relatives and the
bereaved and often felt alone with the task, which was not clearly defined. Consequently, the task was not
everyone's preference (Study 1). Experience-sharing between more and less experienced personnel clari-
fied what the task entails, how to approach different situations, and how such meetings can strengthen
collegial cohesion. Meetings also generated ideas for improving the onboarding of less experienced staff
(Study 2).

Conclusion The model for educating healthcare professionals may enhance shared learning and collab-
oration through experience-sharing in common communication scenarios. However, this qualitative study is
not representative of all acute hospital staff and cannot alone prove the intervention's effectiveness. National
implementation requires further testing, including relatives, bereaved individuals, doctors, and a randomized
design. Additionally, experienced staff actions should be documented and quality-assured to ensure best
practice. Structural measures are needed to improve training, follow-up with bereaved individuals, and ac-
cess to external support.

Keywords: Emergency medicine; Communication; Healthcare professionals; Family members; Prolonged grief disor-
der; Education
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Introduktion

omplicerede sorgreaktioner er en samlet beteg-

nelse for reaktioner og konsekvenser, som ud-

loses af at miste en neertstdende [1]. Eksempler
pa komplicerede sorgreaktioner er tabsudlest depression,
angst, Post-traumatic Stress Disorder (PTSD) og forlen-
get sorglidelse, som blev offentliggjort i 2018 i den engel-
ske udgave af The International Statistical Classification
of Diseases and Related Health Problems, 11th Revi-
sion (ICD-11) [2]. Reaktionerne beskrives som komplice-
rede, da de i veesentlig grad forringer trivsel og funktions-
niveau hos den efterladte pa leengere sigt [1]. Det estime-
res, at mellem 10-15 % af efterladte oplever komplice-
rede sorgreaktioner, som kan vaere behandlingskravende
[3-6].

Pa det akutte omrade har forskning vist, at op mod halv-
delen (49 %) af dem, som mister en nertstiende ved for
eksempel selvimord, mord og ulykker, udvikler kliniske
funktionsnedsattende symptomer pa forlenget sorgli-
delse, der kan veere behandlingskraevende [7]. Det vil
sige, at risikoen for at udvikle en invaliderende sorgli-
delse er storre, nir der er tale om dedsfald under akutte

og traumatiske omstendigheder.

Forskning viser ogsd, at pirerende og efterladte efter-
sporger sorgstotte pa hospitalet. Det kan for eksempel
vaere i form af sundhedspersonalets lgbende tilstedevee-
relse pa en stottende og empatisk méde for, under og efter
dedsfald, information om hvad der sker i processen pa
hospitalet, praktiske informationer ved dedsfald om ned-
vendige handlinger samt om forventelige sorgreaktioner
[8-10]. Studier peger pa, at sundhedspersonale med en
proaktiv kommunikationsindsats pa hospitalet kan redu-
cere forekomsten af forlenget sorglidelse hos efterladte
[11-12]. For eksempel viser et randomiseret studie, at ef-
terladte i signifikant mindre grad udvikler forlenget
sorglidelse, nir sundhedspersonalet imgdekommer parg-
rendes og efterladtes behov ved systematisk at informere

og yde statte for, under og efter dedsfald [13].

Men hvorfor oplever pargrende og efterladte ikke til-

straekkelig sorgstette? Forskning peger pa flere grunde til,

at sundhedspersonale oplever det som en udfordring at
yde proaktiv stette, sisom mangel pa uddannelse i emnet,
distanceringsstrategier for at beskytte eget folelsesmas-
sige velbefindende, travlhed og mangel pa personale [13-
15].

HVAD VED VI?
Nasten halvdelen (49 %) af de mennesker, som mi-
ster en nertstiende ved for eksempel selvmord,
mord og ulykker, udvikler klinisk funktionsnedsaet-
tende symptomer pa forlenget sorglidelse, der kan
vere behandlingskravende. Sundhedspersonale kan
reducere antallet med en proaktiv kommunikations-

indsats pa hospitalet.

Formal

Formalet med vores undersogelse er at udvikle og afpreve
en kompetenceudviklingsmodel med henblik pa at vur-
dere dens potentiale for at stotte sundhedspersonale i at
hjzlpe pargrende og efterladte pa akutomradet.

For at fremme kompetenceudviklingsmodellens relevans
og brugbarhed gennemforte vi to kvalitative delstudier
med felgende formal:

1. At undersgge den nuverende praksis pa Rigs-
hospitalets TraumeCenter i forhold til sund-
hedspersonalets kontakt med pérerende og ef-
terladte — herunder hvordan arbejdets organise-
ring kan pévirke denne kontakt.

2. At udvikle og afpreve en model for kompeten-
ceudvikling, der adresserer de udfordringer, som

blev identificeret i delstudie 1.

Metode

I det folgende beskriver vi metoderne for de to delstudier.

DELSTUDIE 1

For at undersgge Rigshospitalets TraumeCenters nuvae-
rende praksis gennemforte forsteforfatter et ni-dages
feltstudie fordelt pa tre beseg i april 2023 samt i marts og
maj 2024. Feltstudiet omfattede observationer pa Trau-
meCentret og interviews med ti sygeplejersker og fire le-

ger. Halvdelen af sygeplejerskerne var erfarne med mere
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end fem éars erfaring fra akutomradet, ligesom tre af de
fire interviewede laeger ogsa havde mere end fem ars er-
faring. Fokus for observationer og interviews var sund-
hedspersonalets interaktion og kommunikation med pa-
rerende og efterladte, og hvordan TraumeCentrets orga-
nisering pavirker udfordringer i denne type kontakt.

Analysen af interviews og observationer foregik under-
vejs, hvor vi lebende laste, tematiserede og begrebssatte
observationer og interviews med inspiration fra teoretisk
litteratur i en sikaldt ’iterativ’ proces [16]. I praksis beted
det, at vi lobende spurgte os selv: 'Hvad kan vores obser-
vationer vare ’et tilfaelde af’? [17]. Her fandt vi, at det
mindre erfarne personale oftest havde opgaven med at
stotte pirerende og efterladte, og at denne personale-
gruppe kunne fole sig usikre pa, hvordan de skulle vare-
tage opgaven. Vi fandt ogsd, at gruppens kompetenceud-
vikling primert bestod i lebende at afkode, hvad det er-
farne personale gjorde i de situationer, som var i fokus for
vores undersegelse. I vores analyse var vi primaert inspi-
reret af den amerikanske filosof og uddannelsesforsker
Donald A. Schoéns begreber om refleksion ’i’ og 'over’

praksis [18] og af begreberne ’tavs viden’ og ’et klinisk

Tabel 1. Aktiviteter og deltagere

Delstudie 1:
Ni-dages feltstudie med

observationer og interviews
fordelt pa tre besgg

blik’, som beskrevet af henholdsvis filosof Michael Po-
lanyi og lingvist Charles Goodwin [19-20].

DELSTUDIE 2

Pa baggrund af resultaterne fra delstudie 1 udviklede og
afprevede vi en model, hvis omdrejningspunkt var at
skabe et forum, hvor bade erfarne og mindre erfarne sy-
geplejersker kunne udveksle erfaringer og refleksioner. I
praksis betad det, at forsteforfatter faciliterede tre erfa-
ringsudvekslingsmeder af halvanden times varighed med
fire-fem sygeplejersker ved hvert mede. Vi gennemforte
det forste mode cirka et halvt ar efter, at vi igangsatte
analyserne af den kvalitative undersegelse. Der deltog
ikke laeger i erfaringsudvekslingsmederne, da vores fokus
var rettet mod de sygeplejefaglige handlinger. Se tabel 1
for en samlet oversigt over aktiviteter og deltagere i del-

studie 1 og 2.

Hvert mode blev afsluttet med, at deltagerne beskrev de-
res udbytte. Da flere deltog mere end en gang, kunne de
beskrive, hvad de havde veret opmarksomme pé siden

sidst.

Delstudie 2:
Erfaringsudvekslingsmgder

pa halvanden time fordelt
pa tre mader

Delstudie 1: Delstudie 2:
Observationer og interviews med ti sygeplejersker | Erfaringsudvekslingsmgder seks sygeplejersker
og fire laeger
Liste over aktiviteter: Liste over aktiviteter:
| Forste besegg: april 2023 Ferste mgde: november 2023
Andet besgg: marts 2024 Andet mgde marts 2024
| Tredje bespg: maj 2024 Tredje mode: maj 2024
Demografi: Demografi:

* Erfaren >5 ar
* Deltagere var mellem 30-60 ar gamle
Deltagere i interviews (N=14)
Erfarne sygeplejersker: 5
Mindre erfarne sygeplejersker: 5
Erfarne leger: 3

| Mindre erfaren laege: 1

* Erfaren >5 ar

* Deltagere var mellem 30-60 ar gamle

Deltagere i erfaringsudveksling (N=6)

Erfarne sygeplejersker: 3

Mindre erfarne sygeplejersker: 3

*Fire sygeplejersker deltog ogsa i interview under
Delstudie 1
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Forsteforfatter tog noter undervejs med fokus pa: a) de
mindre erfarnes udfordringer, b) de erfarnes svar pé disse
udfordringer og c) deltagernes udbytte af erfaringsud-
vekslingsmaderne. Noterne blev skrevet rent, og vi dref-
tede efterfolgende vores observationer flere gange for at

opna en indgdende forstaelse af materialet [16].

Forsteforfatter gennemforte observationer, interviews og
erfaringsudvekslingsmeder i samarbejde med anden for-
fatter, som rekrutterede informanter til interviews og
deltagere til erfaringsudvekslingsmegderne med en ligelig
fordeling af erfarent og mindre erfarent personale. An-
den forfatter deltog ligeledes i artikelskrivning samt i de
lobende analyser og dreftelser af fund, dog opretholdt

forsteforfatter de interviewedes anonymitet i delstudie 1.

ETIK

Projektet blev anmeldt og godkendt af TraumeCentrets
ledelse. Deltagere modtog skriftlig og mundtlig informa-
tion om projektet forud for interviews og observationer
og samtykkede sivel skriftligt som mundtligt for delta-
gelse. Data blev genereret og opbevaret i henhold til reg-
lerne for GDPR og Helsinki-deklarationen [21-22].

Resultater

I det folgende beskriver vi resultaterne af vores to delstu-
dier. Citater fra delstudie 1 refereres med I + tal, mens
citater fra erfaringsudvekslingsmeder, delstudie 2, refe-

reres med E + tal.

RESULTATER: DELSTUDIE 1

Det nuverende arbejde med parerende og efterladte

Pa TraumeCentret findes funktionen ’traumesygeplejer-
ske 3’ (S3), som har ansvaret for parerende og efterladte.
Rollen varetages ofte af nyansatte sygeplejersker under
supervision og stotte fra erfarne kollegaer, nar det er mu-
ligt. Ud over ansvaret for pargrende, har S3 medansvar
for de gvrige patienter i sengeafsnittet. S3 underseger, om
der er parerende, og hvor de er, ofte i samarbejde med
politiet. Nar parerende ankommer til afsnittet, modtages
de af S3, som informerer, stotter og drager omsorg for

dem pa traumestuen eller folger dem til et andet afsnit.

Hvis patienten er afgiet ved deden, modtager S3 de efter-

ladte og yder omsorg i samarbejde med en kollega.

Ved alvorligt tilskadekomne patienter har en traumele-
der (laege) og ofte en mindre erfaren sygeplejerske ansva-
ret for parerende. Ved hjertestop deles ansvaret mellem
hjertelaegen og S3. Generelt er det de mindst erfarne, der
varetager ansvaret for parerende og efterladte — ofte i
samarbejde med teamlederen. Vi undersggte, hvordan S3
oplever dette ansvar, hvad deres forudsetninger er, og
hvordan de bedst muligt kan stattes i at varetage opgaven.
Vi fandt tre overordnede temaer: 1) Alenearbejde versus
teamsamarbejde, 2) Lav detaljeringsgrad i opgavebeskri-

velsen og 3) Opgavepraferencer.

Alenearbejde versus teamsamarbejde

I TraumeCentret er der altid tre sygeplejerskekategorier
pé vagt: Traumesygeplejerske 1 (S1), 2 (S2) og 3 (S3). S1
og S2 er taet pa patienten og deltager i behandlingen som
en del af behandlingsteamet pa traumestuen. S1 hjeelper
S3 med at afklare, om der er parerende, og traeder til, hvis
S3 er optaget eller har brug for hjelp. S3 kontakter poli-
tiet, hvis patienten har pavirket bevidsthedsniveau eller

er bevidstles.

Behandlingen pé traumestuen folger ’action cards’ og et
‘flow chart’ for akut- og traumekald. Traumelederen har
ansvaret for arbejdsgangen, og alle i teamet kender deres
roller. Der er udarbejdet en tidslinje med de forskellige
intervaller for traumelederens opgaver. Selvom S1 un-
derstotter S3, oplever S3 ofte at std alene og usikker i op-
gaven: " Personalet, der har ansvaret for de pirorende og
de efterladte og for skadestuen, er de mest udsatte og
dem, som foler sig mest usikre. Og det er ogsd dem, som

arbejder mest alene” (14).

Flere beskriver rollerne som S1 og S2 som en ‘beskyttet
position’, fordi man arbejder i et team med tydelig rolle-
og ansvarsfordeling. Modsat opleves S3 som en ubeskyt-
tet position’, fordi opgaven ofte varetages af mindre er-
farne sygeplejersker, og forventningerne er mindre tyde-
lige. Selvom der findes et action card for S3, er opgaven

svaerere at beskrive, da hver situation er unik. De tekni-
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ske instrumentelle opgaver og procedurer i patientbe-
handlingen, som S1 og S2 deltager i sammen med resten

af personalet, opleves som nemmere at definere.

Flere beskriver S3 som den hirdeste post’ og den, hvor
man kommer tettest pa konsekvenserne af patientens si-
tuation: "Den hdrdeste post gdr til den nyeste. Yngst I
gdrde ender med de pdrerende, og det er en hird tjans,
for eksempel ndr de skriger”(17). Under livreddende be-
handling fokuserer teamet pa kroppen som noget, der
skal reddes, men nar parerende ankommer, “bliver krop
til menneske”(14) og minder om, “at det kunne vare min

mand, mit barn. I medet med de pirorende og efterladte

Tabel 2. ’Action card’ for S3

bliver det simpelthen tydeligt, hvad det handler om”(12).
Vores analyser viste, at medet med de pargrende tydelig-
gor, at patienten ikke blot er en krop, der skal reddes,
men et menneske med relationer og en familie — hvilket

oger den folelsesmessige belastning.

Lav detaljeringsgrad i opgavebeskrivelsen

For at tydeliggere, hvad der forventes af S3, er der udar-
bejdet et ’action card’, som en del af TraumeCentrets
traumemanual, hvor der findes ’action cards’ for alle
teammedlemmer. Her fremgér det hvilke opgaver, S3 er
ansvarlig for for, under og efter medet med pérerende.

Opgaverne fremgar af Tabel 2.

For .

o Identificerer og modtager parerende

Deltager hvis muligt i teambriefing ved traumeleder

e Kontakter politiet hvis parerende ikke kan identificeres

e Hvis en traumesygeplejerske 3 ikke kan frigeres, overtages/uddelegeres opgaver af traumesygeple-

jerske 1
Under e Formidler relevante oplysninger fra parerende til traumeleder
e Tilbyder parerende at veare til stede pa traumestuen, hvis situationen tillader det
e Informerer og yder stotte til de parerende
Efter e  Folger parerende til modtagende afdeling eller serger for, at parerende kan blive i TraumeCentret,

indtil modtagende afdeling er klar

e Udfylder "Pargrende Skema” og videregiver dette til sekretaer

e Formidler kontakt til preest/imam/rabbiner

e  Ansvarlig for, at pargrende holdes orienteret under forlgbet i TraumeCentret

S3’s opgaver i relation til pargrende er beskrevet overord-
net med fi detaljer, nir det gelder ansvarsopgavernes ud-
forelse. Men det er ikke beskrevet, hvilke dilemmaer og
udfordringer der kan opsta i medet med parerende, eller
hvordan de kan héndteres. Det fremgér for eksempel
ikke, hvad S3 kan veere opmerksom pé ved opkald til pa-
rerende, der er sveare at berolige i telefonen, fordi de er
forskreekkede og taler meget. "De kan vare svare at af-
bryde, og man kan ikke lzegge en beroligende hind pi ar-
men eller lignende” (18).

Da vi undersggte oplevelsen af manglende detaljerings-
grad, fandt vi pa den ene side et gnske om at f4 opgaven
med de parerende og de efterladte udspecificeret og pa
den anden side en manglende tro p3, at det kan lade sig
gore. Flere af de interviewede sagde: ’Der findes ikke en
opskrift for modet med pirorende og efterladte, fordi alle
situationer er forskellige’(12). Situationer kan for eksem-
pel handle om, hvordan man etablerer en relation til de
parerende og de efterladte pa kort tid, og hvordan man
kan aflese behovene i en given situation. Madet med

mennesker i akut krise udfordrer iser det mindre erfarne
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sundhedspersonale, sarligt nar de parerende eller de ef-
terladte ikke ved eller kan svare pé, hvad de har brug for.
"Det er svaert at vide, hvordan man skal gribe det an, nar
borgeren har fiet fjernet hele sit livsgrundlag fra det ene
ojeblik til det andet og ikke kan svare pd, hvad de har
brug for. Og ndr man sd samtidig ikke ved, om man kan

komme til at gore noget forkert” (I1).

Det erfarne sundhedspersonale foler sig for det meste i
stand til at aflese situationen og fornemme, om det for
eksempel foles rigtigt at give et kram eller at opholde sig
i rummet med familien eller ej. Det mindre erfarne per-
sonale fornemmede ogsd stemningen, men udtrykte
storre bekymring for at gere noget forkert eller gore ondt
verre, ligesom de var mere opmarksomme pé, om det
kunne pévirke relationen negativt, hvis de selv blev fo-

lelsesmaessigt berarte.

Selv om sundhedspersonalet var opmarksomme pa, at
der ikke findes en opskrift i ovenstdende situationer,
fandt de alligevel vejledningen om paregrende og efter-
ladte til bern og unge, der der i TraumeCentret, brugbar.
I VIP’en (Vejledning, Instruks og Politik) er det for ek-
sempel beskrevet, hvordan parerende forventes at rea-
gere, vigtigheden af at veere opmerksom pa omsorgen for
soskende og af at mobilisere familiens netvaerk. VIP’en
skal bl.a. sikre, ‘at pdrerende fir en anstaendig, ensartet
og professionel hjzelp og vejledning i en sveer belastet si-
tuation, og at der folges op pd personalet, hvad angdr de
praktiske og folelsesmaessige udfordringer, som md opstd’
(VIP for nar bern og unge der i TraumeCentret, side 1 del

2 og 3 under 'Formal’).

Opgavepraferencer
Vores analyse peger pé flere mulige grunde til, at rollen

som S3 ikke er alles praeference.

For det forste oplevede flere, at man som S3’ b/iver kastet
ud i det’ (12) uden nedvendigvis at fole sig klaedt pa til
opgaven: "Hvad skal min funktion vare? Jeg har ikke lyst
til at std og flagre der? (19). Iser det yngre personale
kunne opleve det som sarbart, fordi de ikke nedvendigvis

havde erfaring med at mede mennesker i krise og sorg.

For det andet var det oftest i medet med pargrende og
efterladte, at personalet blev folelsesmaessigt berert, hvil-

ket kunne vere sveert at hindtere.

For det tredje var det ikke nedvendigvis medet med pa-
rerende og efterladte i akutte situationer, som var grun-
den til, at det akutte speciale var valgt. "Da jeg blev syge-
plejerske, sd var det ikke pd grund af de blode veerdier, sd
var det mere for at redde Iiv og det tekniske. Jeg vil hel-
lere se facit og resultater af det, jeg gir og laver. Jeg kan
ikke bidrage, jeg kan ikke handle [i medet med parerende
og efterladte] ”(I9).

En fjerde grund til, at opgaven som S3 ikke var alles pree-
ference, var, at de fleste gerne ville fole sig sikre i deres
opgaver. ”Man skal fole sig sikker i det, man gor. Ellers
afstd” (I5). Andre, iser de erfarne, var mere fortrolige
med opgaven og sa det som et vilkdr ikke at vide pa for-
hand, hvordan en situation kan udvikle sig. "Uforudsige-
ligheden er et vilkir. Der kan ogsd vaere hib i det uforud-

sigelige” (19).

En femte grund til, at rollen som S3 ikke var alles praefe-
rence, var oplevelsen af ikke altid at kunne svare pa pa-
rerende og efterladtes spergsmal om behandling og over-
levelse. Nogle fremhavede derfor, at de folte sig mest
trygge, nar traumelederen var til stede. Det tvarfaglige
samarbejde blev fremhaevet som en beskyttende faktor
for S3-funktionen. "Der kan komme spergsmail til forlo-
bet, som jeg ikke kan svare pd. Jeg kan ikke svare pd noget
med drsag og pd noget dybere. Det er lzegen, som har den
viden - og derfor er samarbejdet med traumelederen vig-

tigt” (I1).

I TraumeCentret tager man et vist hensyn til sundheds-
personalets kompetencer og preferencer. ”Det er ok, at
man ikke har lyst til at veere den ‘der har den’ med paro-
rende. Det skal man have lov til ikke at ville og ikke at
have lyst til — og fole at man ikke kan finde ud af det. Det
er fint nok. Man skal kende sine egne begraensninger”
(I7). Der kan ogsé veere situationer, hvor sundhedsperso-
nalet bliver ekstra udfordret alt efter, hvor de er i deres

eget liv. Det kan for eksempel vere, hvis de selv har lidt
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tab, eller nar der er bern, som er jevnaldrende med per-
sonalets egne, og hvor der er en hgj grad af identifikation

pé spil.

Selvom der i TraumeCentret er abenhed for at lytte til
sundhedspersonalets opgavepraferencer, kan man blive
tildelt rollen som S3, fordi andet ikke er muligt. Det kan
vere forbundet med ubehag i de tilfaelde, hvor den mang-
lende preference for S3 henger sammen med, at man er
usikker pa, hvad der forventes, og hvordan man skal va-
retage opgaven. Sadanne situationer kan lede til tanker
som: “Bare det ikke bliver pd min vagt, at jeg skal tage
mig af de efterladte” (12). Samtidig mener nogle, at de
godt kan udfere funktionen som S3, hvis det forventes af
dem, men at de hellere vil varetage de opgaver, som inte-
resserer dem mere, og som de ogsi foler sig fagligt bedre

til.

Vores observationer og interviews peger pd, at stgtten og
supervisionen til funktionen som S3 kan styrkes, sa flere
bliver trygge og kompetente i mederne med parerende
og efterladte. For eksempel efterspurgte flere af de inter-
viewede en droftelse af, hvordan man kan forholde sig til
tilbagevendende og svare kommunikationssituationer,
sasom opkald til pargrende, eller nar familiemedlemmer
meder ind, og deres kare er ded, uden at de er blevet in-

formeret om det pa forhand.

RESULTATER: DELSTUDIE 2

Model for udvikling af kommunikationen med parerende
og efterladte pa akutomréadet

Vi baserede udviklingen af kompetenceudviklingsmodel-
len pa resultaterne fra delstudie 1 og teoretisk litteratur
[18-20], som perspektiverede vores resultater. I det fol-
gende beskriver vi forst eksempler pa erfarne sygeplejer-
skers refleksioner, som kan inspirere de mindre erfarne.
Derefter beskriver vi modellens fire trin og det teoretiske
inspirationsgrundlag, herunder vores teoretiske inspira-
tion ved udviklingen af spergsmal til erfaringsudvekslin-

gen samt resultaterne af forste afprevning.

Eksempler pi erfarnes refleksioner over praksis

Delstudie 1 viste, at de erfarne sygeplejersker typisk ud-
forer handlinger, som ikke er skrevet ned i manualer eller
’action cards’, men er baseret pi erfaringer. Det kan for
eksempel vere i medet med familier, hvor et familiemed-
lem er ded. En sygeplejerske siger: "S53 ser jeg altid efter
den I familien, der bevarer roen — og sd tager jeg dialogen
med den person” (110). En anden erfaren sygeplejerske
forteeller, at selvom hun har sagt til den pérerende i tele-
fonen, at hun ringer, hvis situationen sendrer sig: "S4 rin-
ger jeg aldrig, hvis de dor. Jeg venter, til de kommer ind”
(I3). Pa samme made kan erfarent personale have udvik-
let bestemte kommunikative handlinger, som de bruger,
nér de ringer parerende op: Jeg siger for eksempel, at jeg
ringer fra akut modtageafdeling og ikke fra TraumeCen-
tret — for sd vil de med det samme tanke pi ded, blod og
odelzggelse” (17). Andre siger direkte, at de ringer fra
TraumeCentret, "for sd ved folk, at det er alvorligt”(110).
En overvejelse kan veere, at hvis patienten er stabil, si kan
man godt sige det i telefonen, men: "hvis patienten ikke

er stabil, sd siger jeg ikke noget” (12).

De erfarne har udviklet deres egne ordvalg og metoder,
men de har ikke nedvendigvis eksplicit delt deres tilgang
med kolleger. Derfor skal de mindre erfarne dels selv af-
kode, hvad der er vigtigt at leegge maerke til, nir de er-
farne handler, dels mangler der en felles standard for,
hvordan man agerer i forskellige situationer — herunder
hvordan bade de erfarnes og de mindre erfarnes praksis
kan kvalitetssikres. Det kunne for eksempel vare, hvor-
dan man preesenterer sig selv, nir man ringer til pare-
rende — om man siger, at man ringer fra en akutmodta-

gelse eller fra TraumeCentret.

Modellens teoretiske inspirationsgrundlag

Vi har udviklet modellen inspireret af Schons begreber
'reflection in action’ og ’reflection on action’, som vi
oversetter til ‘refleksion i praksis’ og ’refleksion over
praksis’ [18]. Refleksion i praksis refererer til, at den
sundhedsprofessionelle reflekterer over sine handlinger,
mens de sker og samtidig justerer disse alt efter, hvad si-
tuationen kraever. At reflektere 1 praksis betyder ogsi, at

den sundhedsprofessionelle handler ud fra en implicit
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‘tavs viden’ [19] og ud fra ’et klinisk blik’ pa situationen.
Sidstnavnte defineres her som en kropsligt forankret
handleviden baseret pa erfaringer, faglig viden og sanse-
indtryk [20].

Refleksion over praksis indebeerer refleksion over gen-
nemforte handlinger. Den sundhedsprofessionelle kan
for eksempel reflektere over sine overvejelser forud for
handlingen, hvad der udleste handlingen, og hvorfor en
handling blev valgt frem for en anden. Vedkommende
kan ogsa reflektere over sine folelser i forbindelse med
handlingen og over sin egen rolle i situationen. Italeseet-
telse og eksplicitering af overvejelser og handlinger bety-
der, at de kan evalueres og deles med andre og blive del

af en leringsproces [18].

Baseret pa vores observationer og Schons begreber antog
vi, at personalet bide reflekterer 7 praksis og over praksis,
men at det erfarne personale har en dybere og erfarings-
massig oparbejdet klinisk viden og en sterre variation af

situationer at reflektere ud fra.

Udover at inspirere til en systematik for at oplaere mindre
erfarent personale antager vi, at erfaringsudvekslingen
kan bruges til at udarbejde inspirationskort for, hvordan
man kan adressere gentagne kommunikationssituationer
i TraumeCentret. Det vil imidlertid kraeve en felles dref-
telse og undersoggelse af, hvilke standarder og hvilken

evidens der skal danne grundlag for forskellige kommu-

1. Identificere kommunikations-

situationer, fx opkald til pargrende og

modtagelse af efterladte til indbragt
ded

nikationssituationer, da de erfarnes metoder ikke nod-
vendigvis representerer 'best practice’. Vi er dog ikke
ndet til at udvikle inspirationskort i denne projektperi-
ode. Nedenstaende model er derfor et forslag til, hvordan
man kan igangseette en proces for erfaringsudveksling for
pa sigt at udvikle inspirationskort til brug for meder med

pérerende og efterladte.

Endelig har vi udviklet modellen ud fra den antagelse, at
der ikke findes nogen opskrift p4, hvordan komplekse si-
tuationer handteres, men at erfarent personale kan styrke
mindre erfarent personales kompetencer ved at dele de-
res erfaringer. Vi har taget udgangspunkt i en raekke
kommunikationssituationer, som gentog sig i Traume-

Centret i lobet af vores undersogelse.

Modellens fire trin

Modellen har fire trin: 1) Identificere tilbagevendende
kommunikationssituationer; 2) Bringe erfarent og min-
dre erfarent personale sammen i refleksionsgrupper af en
til halvanden times varighed minimum 2-3 gange; 3) Med
udgangspunkt i en raeekke hjelpesporgsmal at facilitere de
erfarnes beskrivelser af tanker, overvejelser og konkrete
fremgangsmader i de identificerede kommunikationssi-
tuationer samt skabe mulighed for dialog mellem det er-
farne og det mindre erfarne personale; og 4) Udarbejde
inspirationskort, der kan stette de mindre erfarne. Se fi-

gur 1: Fra tavs til delt viden.

2. Bringe erfarent og mindre erfarent
peronale sammen til
erfaringsudvekslingsmgder

=

Erfaringsudveksling:

Fra tavs til delt viden

SEmammn

4. Udarbejde inspirationskort for
tilbagevendende
kommunikationssituationer, der kan
stgtte de mindre erfarne

Figur 1. Fra tavs til delt viden

3. Facilitere erfaringsudveksling og
dialog med afsat i hjeelpespargsmal
relateret til identificerede
kommunikationssituationer
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Trin 1:
Viidentificerede en raekke tilbagevendende kommunika-
tionssituationer i TraumeCentret pa baggrund af inter-
views og observationer:
*  Opsporing og identifikation af parerende, even-
tuelt i samarbejde med politiet
*  Opkald til pirerende
*  Modtagelse af parerende
» Tilstedeveerelse og samarbejde med pargrende
pé akutafdelingen
¢  Overlevering til anden afdeling
* Ded pa akutafdelingen, herunder samarbejde
med politi
*  Modtagelse af efterladte til indbragt ded
*  Ledsagelse og tilstedevaerelse i fremviserrummet

*  Nir efterladte sendes hjem

Trin 2:

For at erfarne og mindre erfarne kunne medes og reflek-
tere over ovenstiende situationer, indkaldte den kliniske
sygeplejespecialist fem til syv sygeplejersker til at mades

i halvanden time.

Trin 3:

Vi indledte med at praesentere medets formal: at give de
mindre erfarne indsigt i de erfarnes praksis — og omvendt.
Viunderstregede, at der ikke findes rigtige eller forkerte
svar, og at medet var et fortroligt leringsrum til 4ben og
nysgerrig erfaringsudveksling.

Vi tog en kort praesentationsrunde, hvor alle fortalte
navn, erfaring inden for akutomradet og deres fokus i ar-
bejdet med paregrende og efterladte. Vi fortalte ogsa, at vi
onskede at udvikle inspirationskort til fremtidige samta-

ler.

Derefter praesenterede vi de tilbagevendende kommuni-
kationssituationer, vi havde identificeret, og deltagerne
valgte to situationer at arbejde videre med: 'opkald til pa-
rerende’ og 'modtagelse af efterladte til en indbragt ded’.
Se tabel 3 og 4. I tabellerne giver vi eksempler pa, hvilke
spergsmél man kan stille de erfarne for at fi dem til at
beskrive deres tanker og overvejelser for, under og efter

den pigeldende kommunikationssituation.

Spergsmalene er udviklet med inspiration fra James P.
Spradleys etnografiske interview [23] (se tabel 3, 4 og 5)
og har til formal at fa de erfarne sundhedsprofessionelle
til at forteelle om deres overvejelser for, under og efter
bestemte kommunikationssituationer. Konkret anvendte
vi Spradleys grand tour- og mini-tour-spergsmal. Et
grand tour-spergsmal er overordnet: "Hvilke reaktioner
meder du typisk hos efterladte?, mens et mini-tour-
sporgsmal er mere specifikt og seger detaljen: 'Hvordan
forholder du dig, nar efterladte i samme familie reagerer
forskelligt? Eksempel?’ (tabel 4) [23]. Sporgsmalene er
ment som inspiration og ikke som endelige formulerin-
ger. Til sidst spurgte vi ogsa de erfarne, hvilke folelser si-
tuationen skabte, og hvordan de forholdt sig til dem. De
mindre erfarne blev undervejs inviteret til at stille
sporgsmdl og dele deres erfaringer. I tabel 5 finder man
inspiration til spergsmal, som kan bruges til at malrette

kommunikationssituationer pa eget afsnit.

Trin 4:

I modellens fjerde trin udarbejdes inspirationskort for de
identificerede kommunikationssituationer. Her skrives
de erfarnes tanker og overvejelser ned og udleveres til de

mindre erfarne og til resten af afsnittet.
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Tabel 3. Opkald til parerende

Tabel 4. Modtagelse af efterladte til indbragt ded

Eksempler pa spargsmal ‘ Eksempler pa spargsmal

For opkaldet e Hvilke overvejelser gor du dig, fer du ringer op?
e Hvordan har teamlederen/laegen varet involveret?
o  Er det forskelligt alt efter, hvem den parerende er
(Hvilke tanker gor du dig, hvis den paregrende er
et barn, partner eller foraeldre?)

Under opkaldet Praesentation:
e Hvilke ord bruger du typisk, nir du preesenterer
dig selv?
o Siger du fx TraumeCentret eller akut-
modtagelsen?

e Hvilke overvejelser gor du dig her?
Informationer om patientens tilstand:

e  Hvor meget fortaeller du typisk om patientens til-
stand?

e Kan der veere ting, som du bevidst venter med at
fortelle? Hvilke?

¢ Hvilke overvejelser gor du dig i den forbindelse?

e Hvad siger du i forhold til, at situationen kan an-
dre sig hurtigt?

e Hvilke oplysninger giver den parerende under-
vejs, eksempelvis hvis patienten er meget ustabil
med risiko for at de eller der, inden den paregrende

nér ind?
o Hvad ger du i det tilfeelde?
Pirarendes reaktioner:

e Hvilke reaktioner og spergsmal meder du typisk
hos de pargrende i samtalen?

¢ Hvordan meder du disse forskellige reaktioner?

e  Hvad siger du i disse situationer?

e  Hvornir bruger du teamlederen?

De storste udfordringer og hvordan de kan hindteres

e Hvad oplever du er de storste udfordringer ved op-

kald til parerende?

Fer modtagelsen e Hvilke overvejelser gor du dig, for de efterladte
ankommer?
e Hvilke tanker gor du dig, hvis de efterladte er

bern, partner eller foreldre?

Modtagelsen i afdelingen e Hvordan tager du imod efterladte?

o Hvad siger du? Fx ’Jeg kondolerer’, 'Det
gor mig ondt, at din mand/hustru/dit barn
er ded(t)’. Andre setninger? Andre
handlinger?

e Hvor bringer du de efterladte hen?

o Pargrenderummet forst? Dernast fremvi-
serrummet? Overvejelser i den forbin-
delse?

e Hvilke emner vil du typisk tage op med de efter-
ladte, nar de ankommer? Andre emner? Fksem-
pler?

e Hvad er du opmearksom pa i samarbejdet med den
leege, som er med til samtalen? For, under og efter
samtalen?

e Hvilke tanker gor du dig om balancen mellem at
sige noget og ikke at sige noget?

Tilstedevarelse med efter- Efterladtes made med afdede:
ladte e Hvordan forbereder du de efterladte pa at skulle se
afdede?

e Hvad siger du om afdedes udseende?

e Hvad siger du om, hvor lang tid de efterladte kan
vere hos afdede?

e Hvad hvis nogen ikke onsker at se afdede i forste
omgang - hvad vil du sa typisk sige? Andet?

Efterladtes reaktioner:
e Hvilke reaktioner meder du typisk hos efterladte?
o Hvordan meder du dem?
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o Hvordan héndterer du disse udfordrin-
ger?

Efter opkaldet

Hvad sikrer du dig, for du afslutter samtalen?

At den parerende har forstaet?

At der er en plan for, hvordan den parerende kom-
mer ind til TraumeCentret? Fx med hensyn til
hvordan vedkommende kommer til hospita-
let/TraumeCentret? I bil eller andet? Og hvis den
pérerende er alene?

Er der serlige setninger, du bruger, nar du afslut-
ter samtalen?

Folelsesmessig pavirkning

Hvilke folelser kan opsté hos dig ved opkald til pa-
rerende?
o Hvordan forholder du dig til disse folel-
ser?
o Hvem taler du eventuelt med efterfol-
gende?
o Hvordan oplever du, at det kan vere en
hjalp for dig at tale med andre?

Andet relevant

Er der andre ting, end dem vi har talt om, som du
synes, det er vigtigt at bringe op?

Droftelse i gruppen

Hvad har I heftet jer ved?
Er der nogen uddybende sporgsmal?
Andre tanker og refleksioner?

Afrunding af erfaringsud-
vekslingen

Hvordan har det varet at deltage i erfaringsud-
vekslingen?

Er der noget, I har heftet jer serligt ved under-
vejs?

Hvad tager I serligt med jer fra i dag?

Tabel 3 (fortsat)

o Hvordan forholder du dig, nar efterladte i
samme familie reagerer forskelligt? Ek-
sempel?

Hvad oplever du, at de efterladte typiske er opta-
get af?

o Hvordan meder du det? Eksempel?
Hvordan forholder du dig, nér der er bern og unge
pérerende?

Hvordan forholder du dig, nir afdede er et barn?
Opfolgende samtaler?

Tilstedevarelse med familien og familiens rum til at vare

sig selv

Hvordan finder du ud af, hvad de efterladtes be-
hov er for din tilstedevaerelse? Hvad legger du
merke til?

Har du eksempler pa, hvad du siger eller sperger
om for at finde ud af det? Er der setninger/hand-
linger, som du hyppigt siger/ger?

En eller flere efterladte til stede pi en gang

Oplever du serlige udfordringer, nar en efterladt
er alene?

Oplever du andre udfordringer, nar det er en hel
gruppe, som er madt op? Hvordan komme du disse
udfordringer i mede?

Ting til kisten:

Hvordan sikrer du dig, at de ting som efterladte
eventuelt har med, kommer med i kisten, hvis de
gerne vil have det? Det kan ogsé veare tgj, som man
onsker, at afdede skal have pa? Kontakt til kapel-
let?

Hvilke pjecer udleverer du?

Har du eventuelt erfaringer med, at bern og unge
tegner til deres afdede foralder eller seskende?
Hvordan bliver det faciliteret?

Tabel 4 (fortsat)
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Afsked med efterladte

Folelsesmassig pavirkning

Andet relevant

Dreftelse i gruppen

Afrunding af erfaringsud-
vekslingen

Tabel 4 (fortsat)

Er der bestemte ting du altid siger eller gor, nar du
tager afsked med de efterladte?
Er der situationer, hvor du ger noget ekstra for de
efterladte? Hvad kunne det for eksempel vaere? Og
hvad har du lagt meerke til resulterer i disse ekstra
handlinger?
Hvilke tilbud om hjelp og stette henviser du ty-
pisk til?
Hvilke folelser kan opsta hos dig i medet med ef-
terladte?
o Hvordan forholder du dig til disse folel-
ser?
o Hvem taler du eventuelt med efterfol-
gende?
o Hvordan oplever du, at det kan vare en
hjelp for dig at tale med andre?
Er der andre ting, end dem vi har talt om, som du
synes, det er vigtigt at bringe op? Fx hvordan de
tveerfaglige samarbejde fungerer?
Hvad har I heftet jer ved?
Har I uddybende sporgsmal?
Andre tanker og refleksioner?
Hvordan har det veeret at deltage i erfaringsud-
vekslingen?
Er der noget, I har heaftet jer serligt ved under-
vejs?
Hvad tager I med jer fra i dag?
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Tabel 5. Inspirationsspergsmal til udvalgte kommunikationssituationer

Eksempler pa spergsmal |

Er der noget du altid ger/siger, nar xx?

Er der noget du aldrig ger/ siger nar xx?

Er der serlige ord, som du altid bruger eller ikke bruger, nar xx?

Hvilke overvejelser gor du dig i den forbindelse, hvis du bruger sarlige ord?

Hvad er du typisk opmerksom pa, nar der er flere familiemedlemmer til stede?

Hvad er du typisk opmerksom pé, nar de parerende eller de efterladte ankommer?

Hvad er du typisk opmerksom pa, nar parerende eller efterladte meder op alene?

Hvilke konsekvenser har det for dine handlinger?

Hvilke non-verbale signaler laegger du typisk mearke til?

Hvad far det dig til at sige eller gare?

Hvordan forholder du dig til dine egne folelser i situationen?

Andet relevant?

Forste afpreovninger
Vi afsluttede hvert erfaringsudvekslingsmede med at

sporge deltagerne om, hvad de havde fiet ud af medet.

Mindre erfarne sygeplejersker gav udtryk for, at refleksi-
onsmederne styrkede deres motivation for S3-funktio-
nen. De fik indsigt i erfarne kollegaers overvejelser og
metoder, hvilket ggede deres tryghed og gav idéer til,

hvordan rollen kunne gribes an.

For eksempel hvordan man kan mede parerende i deren
til TraumeCentret — med viden om, at deres kere er ded,
for de selv ved det: "Det er slemt at skulle fortzelle dem,
der moder ind, at deres kere er dod, nir de ikke ved det
ved ankomsten. Du kan ikke sige det i doren, selvom de
sporger, men du ved det godt. Det er samtidig sveert at std

alene uden en kollega og at vare ny 1 situationen” (E1).

De erfarne bekraftede dilemmaet og foreslog: "En mdde
at gribe det an pd kunne vare at sige: Vi har flere patien-
ter, og jeg er nadt til at finde ud af, hvad din mand hed-
der, sd jeg kan finde ud af; om han er hos os. Kom du med
mig, sd kan du vente her [parerenderum], sd underseger
Jjeg det og vender tilbage hurtigst muligt” (E5). Det blev
fremhavet som vigtigt at fi familien ind i et parerende-
rum frem for at give beskeden i deren. Sygeplejersken
blev ogsa bekraftet i, at en kollega ville stotte hende:
"Her vil du have mulighed for at alliere dig med en af de
behandlende lzger” (E5).

Et andet eksempel var opkaldet til pargrende: “Man ved

ikke, hvem man ringer op til, og man kan ikke se dem”

"Hvordan ser de ud?” "Hvordan er relationen? Det er helt

uforudsigeligt” (E2).

De erfarne bekraeftede: "Der er forskel pd et opkald og at
meode mennesker face to face. Man ved ikke, hvad fami-
liens ressourcer er i telefonen. Det kan man bedre danne
sig et overblik over, ndr man er sammen med dem” (E3).
De erfarne opfordrede til at vaere kortfattet og informativ
efter aftale med laegen: "Din hustru er i kritisk tilstand,
og vi er lige nu i gang med at undersoge og behandle
hende. Det er vigtigt, at du kommer herind, si hurtigt
som muligt. Kan du fd hjeelp til at komme ind pd hospita-
let? Ndr du ankommer, skal du henvende dig i Rigshospi-
talets reception, og sd tager vi imod dig. Jeg skal nok ringe
til dig, hvis situationen forvarres” (E5). De erfarne var
enige om, at de ikke ville informere om dedsfald telefo-

nisk, men forst ved ankomst.

I erfaringsudvekslingsgruppen blev det diskuteret, hvor-
dan det at vaere et ordentligt menneske ogsa indebar at
tage vare pa den parerendes reaktioner. En mindre erfa-
ren sygeplejerske sagde: Jeg har fdet storre respekt for
opgaven og er blevet mere bevidst om, hvad jeg siger og
gor, ndr jeg ringer pdrerende op — og hvad udfordrin-
gerne er. Jeg tenker meget mere over det, inden jeg rin-
ger, og det er blevet tydeligere for mig, hvad udfordrin-
gerne er, og at jeg ikke er alene om det” (E6).
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Flere oplevede, at mederne styrkede de kollegiale relati-
oner og forte til aftaler om at afklare roller og forventnin-
ger inden information om et dedsfald. Indsigt i de tekni-
ske handlinger omkring den livreddende behandling
blev ogsa fremhaevet: "Du er mere usikker pd, hvordan du
skal informere de pdrerende, ndr du ikke kender til ind-
holdet af SI og S2. Det er svart at skulle oversatte for de
pdrorende, ndr du ikke ved, hvad der foregir, og mens
kollegaer nogle gange horer det. Si bare de [parerende]
ikke sporger mig om noget, for jeg ved ikke, hvad der
sker, eller hvad der foregir” (E2). Sidstnevnte omhand-
lede maden opleeringen af S3 var organiseret pa, og hvor-
dan den pavirkede forudsetningerne for at kunne patage

sig rollen.

Vi fandt, at erfaringsudvekslingsmederne tydeliggjorde,
hvad opgaven som S3 indebar, hvordan kommunikati-
onssituationer kunne handteres, samt hvordan mederne
kunne styrke bade de faglige refleksioner i kollegagrup-

pen og opleringen af mindre erfarne.

HVAD TILFQJER ARTIKLEN?
Artiklen viser behovet for — og hvordan — indsatsen
for det mindst erfarne personale pa akutomradet kan
styrkes, sa de kan fole sig mere trygge og kompetente

i kommunikationen med parerende og efterladte.

Diskussion

For at fremme en relevant og brugbar kompetenceudvik-
lingsmodel undersogte vi sundhedspersonalets kontakt
med pérerende og efterladte pa Rigshospitalets Traume-
Center, og hvordan arbejdets organisering kunne pavirke
udfordringer i kontakten (delstudie 1). Vi udviklede og
afprovede i forlengelse heraf en kompetenceudviklings-
model (delstudie 2).

Vi fandt, at TraumeCentrets organisering indebar, at det
ofte var det mindst erfarne personale, som varetog opga-
ven med de parerende og de efterladte, og at de opfattede
denne opgave som svar. Dels fordi de oftest var alene om
opgaven, dels fordi de kunne vere i tvivl om, hvordan de
skulle varetage den, og hvad der blev forventet af dem.

Endelig var der tale om handelser af traumatisk karakter,

hvor péarerende og efterladte var i akut eksistentiel krise
pé grund af livstruende tilstande eller dedsfald, hvilket
pavirkede sundhedspersonalet folelsesmassigt. Den fo-
lelsesmessige pavirkning kunne bade belaste sundheds-
personalet selv — men ogsa hjalpen til de pdrerende og de

efterladte.

PERSPEKTIVERING
Artiklen praesenterer en kompetenceudviklingsmo-
del, som viser, hvordan mere og mindre erfarent
personale kan styrke: 1) deres fzlles lering og sam-
arbejde og 2) det mindre erfarne personales kompe-
tencer og tiltro til at kunne varetage kommunikatio-
nen med parerende og efterladte. Visionen er, at
modellen kan udbredes til samtlige akutmodtagelser

i Danmark.

Vores resultater er i trdd med tidligere forskning, som pe-
ger pa, at det at vaere yngre og mindre erfaren, mangle
viden og tydelighed om forventninger og systematik i op-
gaver samt at blive udsat for traumatiske haendelser, ager
udbrandthed blandt sundhedspersonale [24-26]. Vi ud-
viklede og afprevede derfor en model, som skulle stotte
de mindst erfarne i at modtage og stette pargrende og ef-

terladte.

Med inspiration fra Schén, Polanyi og Goodwin [18-20]
udfordrede vi idéen om, at tavs viden alene er et subjek-
tivt sanseoplevet feenomen, som den mindre erfarne kol-
lega kun kan komme i kontakt med gennem erfaring og
ved at iagttage mere erfarne kollegaer. Det gjorde vi ved
at facilitere erfarnes detaljerede beskrivelser af deres
overvejelser for, under og efter centrale kommunikati-
onssituationer. International litteratur anbefaler en lig-
nende tilgang, hvor mindre erfarent sundhedspersonale
far lejlighed til at afprove og reflektere over virkeligheds-
nere kommunikationssituationer med mere erfarne kol-
legaer som rollemodeller i lokale kontekster [27-28].
Forskning viser desuden, at effekten af kommunikations-
undervisning @ges, nar mindre erfarent personale le-

bende fir feedback fra mere erfarent personale [27].
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Resultaternes betydning for praksis i TraumeCentret
(Delstudie 1 og 2)

Rigshospitalets TraumeCenter arbejder fortsat med at
styrke opleaeringen af S3. For det forste overvejer man at
organisere oplaeringen, sa de mindst erfarne pa traume-
omradet fér storre indsigt i S1 og S2 funktionerne fra star-
ten af deres ansattelse. Som navnt egger indsigt i de tek-
niske handlinger oplevelsen af at vaere kompetent, nir S3
skal beskrive for parerende, hvad der foregir i behand-
lingen pa traumestuen. For det andet styrkes den daglige
oplering ved at intensivere kontakten mellem makker-
par, hvor erfarne og mindre erfarne giar sammen. For det
tredje overvejer man at genoptage tidligere og positive
erfaringer med systematisk at tilbyde telefonopkald og
eftersamtaler til efterladte, hvis familiemedlem er afgiet

ved daden i TraumeCentret.

Undersogelsens styrker og svagheder
Undersogelsens styrke ligger i kombinationen af dybde-

gaende interviews og deltagerobservationer, som tilsam-
men har belyst de underliggende mekanismer bag de ob-
serverede sammenhange. Dog er en kvalitativ underse-
gelse ikke repraesentativ for alle ansatte i den akutte hos-
pitalsbehandling, og vores konklusioner bygger ikke pa
en randomiseret undersggelse af den beskrevne interven-
tion. Vi kan derfor ikke udelukke, at bias og confounding
har pavirket vores resultater. De kvalitative fund kan sa-
ledes ikke alene danne evidens for interventionens ef-
fekt, men de fremhaever vaesentlige forhold, som ber ta-
gesibetragtning ved videreudvikling og evaluering af lig-

nende interventioner.

Konklusion og perspektivering

Sundhedspersonale oplever det som en udfordring at yde
stotte til parerende og efterladte. Hvis pirerende og ef-
terladte skal medes med en hej kommunikativ faglighed,
og hvis medet ikke skal afhange af den enkelte sund-
hedspersons praferencer, personlige motivation og erfa-
ringer, kraever det, at sundhedspersonalet foler sig fagligt
trygge og kompetente til opgaven. Vi har udviklet og af-
provet en kompetenceudviklingsmodel og fandt, at den
havde potentiale for at stette sundhedspersonale i at

hjalpe parerende og efterladte pa akutomradet.

Muligheden for at reflektere over genkendelige kommu-
nikationssituationer tydeliggjorde opgavens karakter og
gav konkrete bud péd, hvordan sidanne situationer kan
handteres. Samtidig blev bade faglige refleksioner i kol-
legagruppen og opleringen af mindre erfarne medarbej-

dere styrket.

For at ege modellens relevans og anvendelighed fremad-
rettet vil det veere vaesentligt at inddrage perspektiver fra
pérerende og efterladte i den videre udvikling. Ligeledes
ber de erfarnes handlinger og viden beskrives og formid-
les (trin 4) — bade med henblik pa kvalitetssikring og for
at inspirere mindre erfarent personale, der ofte efterspor-
ger opmarksomhedspunkter og handlemuligheder.

Endelig vurderer vi, at erfaringsudvekslingsmeder med
fordel kan afpreves tveerfagligt. I situationer med pére-
rende og efterladte er samarbejdet mellem laeger og syge-
plejersker afgerende, og det er centralt at have indsigt i
hinandens perspektiver og kommunikationspraksis.

Vi ensker at inkludere landets evrige traumecentre i vo-
res udviklingsarbejde for ssmmen at udarbejde en natio-
nal vejledning for at modtage og stette parerende og ef-
terladte. Vejledningen kan blandt andet indeholde en be-
skrivelse af den her fremlagte kompetenceudviklingsmo-
del med idéer til metoder og ordvalg i medet med pare-

rende og efterladte.

For at styrke et sammenhangende sorgberedskab i Dan-
mark kan ovenstdende forslag suppleres med strukturelle
tiltag, der sikrer, at bade laeger og sygeplejersker formelt
uddannes til at varetage omsorgen og kommunikationen
med pérerende og efterladte. Dertil kommer, at der sy-
stematisk ber folges op pa parerende og efterladte, og at
man har kendskab og tilbud at henvise til, nar patienten

udskrives eller der.
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Abstract

Background

The integration of artificial intelligence (Al) in key cardiac function parameters, such as left ventricular ejec-
tion fraction (LVEF), can hold important value for clinicians, both in terms of time consumption and interob-
server variability. However, the reproducibility between devices remains unknown.

Aim
The purpose of this study was to assess two ultrasound devices with their automated LVEF (auto-LVEF)

measurements: the midrange GE venue (GEv), and the handheld Butterfly iQ+(Bfi); regarding correlation in
ejection fraction (EF), time consumption, and image quality (IQ).

Method

Adult emergency room patients were included and scanned using both ultrasound devices by a novice op-
erator. In each case, the objective was to acquire an apical four-chamber view and calculate the EF with
each device’s pre-installed Al software. Out of those, 12 patients were rescanned by a physician experi-
enced in cardiac ultrasound to evaluate the interoperator agreement.

Results

A total of 150 patients were included, with a median age of 64 years; 51% were female. The GEv and Bfi
successfully generated auto-EF measurements in 73% (95% confidence interval [Cl]: 65%—-80%) and 52%
(95% CI: 44-60%) of cases, respectively. The agreement in EF measurements between the GEvV's real-time
EF and the Bfi's Simpson monoplane method was high with a correlation coefficient r = 0.70 (0.60-0.77),
p < 0.001. Bland-Altman analysis demonstrated a bias of 0.84% (95% upper and lower limits of agreement:
15.0% and -13.3%). The median scanning time in both apparatuses was 2 minutes (IQR GEv 1-2, IQR Bfi
1-3), the median |Q score was 4/5 (IQR 4-5) in GEv and 3.5/5 (IQR 3—4) in Bfi. The interobserver agreement
was high, with a Kappa of keev = 0.75 and kg = 0.82.

Conclusion

In conclusion, Bfi had a lower success rate in calculating EF and a lower 1Q than GEv. However, when auto-
EF was successfully obtained, a strong correlation was observed between the machines.

Keywords: Emergency medicine; Cardiac ejection fraction; Emergency department; Point-of-care ultrasound; Artificial intelligence
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Introduction

he left ventricular ejection fraction (LVEF) is
one of the most important indices for assessing
cardiac function. Echocardiography and focused
cardiac ultrasound are the main imaging modalities for
measuring ejection fraction (EF), due to their low cost,
non-invasiveness, and accessibility, making them an es-
sential diagnostic tool in emergency settings [1]. How-
ever, manual EF assessment is both time-consuming and

subject to operator variability [2].

Machine learning and artificial intelligence (AI)-enabled
automated algorithms are emerging as promising solu-
tions for these challenges. Most importantly, in helping
to ensure the quality and consistency in visual/semi-
quantitative measurements, minimise misreads, as well as
train the clinicians' eyeballing ability. As a result, Al-
based algorithms are gaining a larger audience among
medical professionals seeking to exploit their usability
and accuracy [3]. Some Al algorithms account for both
regional and global wall motion abnormalities when es-

timating EF, but far from all offer direct integration.

A variety of ultrasound machines incorporating AI algo-
rithms are now available on the market from various
manufacturers, including handheld devices. These porta-
ble devices compete with traditional cart-based ma-
chines, since they are smaller and cheaper, but come with
certain limitations. This study aims to evaluate the agree-
ment between a midrange device and a handheld device
in terms of correlation in EF measurements, image qual-
ity (IQ), and time efficiency. In this setup, we did not
compare the automated EF measurement to a gold stand-
ard.

HVAD VED VI?
Brugen af point-of-care ultralyd i akutmodtagelser
bliver mere og mere udbredt, og mange ultralydsap-

parater indeholder allerede nu AI-moduler.

Fact box (in Danish)

Method

STUDY DESIGN

Adult patients admitted to the emergency room at
Odense University Hospital were invited to participate in
the study, regardless of their presenting symptoms. The
study was conducted from March to May 2023. All par-
ticipants provided both verbal and written informed con-
sent before undergoing two ultrasound scans: one with a
midrange device and one with a handheld device. The
only exclusion criterion was the inability to provide fully
informed consent. Patients were only scanned when the

examiner was on shift in the emergency room.

STUDY APPROVAL

The study protocol was submitted to the Ethics Commit-
tee of the Region of Southern Denmark, which deter-
mined that formal approval was not required. Written in-
formed consent was obtained from all participants. Per-
mission for data storage was granted by the Region of
Southern Denmark (J. No. 22/59027).

ULTRASOUND

The ultrasound devices being assessed in this study were
the conventional, midrange ultrasound device “GE
venue” (GEv), and the smaller handheld device “Butter-
fly iQ+” (Bfi, released in 2020). The GEv has several
probes which, like those in conventional ultrasound de-
vices, contain piezoelectric crystals. Recommended for
cardiac scanning is the phased array transducer. The Bfi
has a single probe that emulates any type of transducer
and, instead of using piezoelectric crystals, contains a sil-
icon chip that converts voltage into resonance (Figure 1).
The algorithms used by the two devices to assess LVEF
are based on similar parameters. The GEv uses Real-Time
EF (GE HealthCare, Chicago, IL, USA), which is an auto-
EF calculation tool based on the apical 4-chamber view
(A4CV) that traces the walls of the left ventricle to iden-

tify end-systolic and end-diastolic frames.
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Realtime A4C EF 48 %
HR 71 bpm

Estimeret EF: 48 %

Figure 1. GE venue’s Real-Time EF (left) and Butterfly iQ’s Simpson’s EF screen layouts (right)

This real-time EF is an Al-enabled tool that continuously
calculates the EF during live scanning in A4CV to pro-
vide an immediate result, granted that the quality of the
images is sufficient, which is determined by a colour-
based quality indicator. There are three levels on the
quality indicator scale: green, yellow, and red, corre-
sponding to high, medium, or low view quality, based on
scanning quality, the tool’s ability to identify the A4CV,
and the EF result’s consistency [4]. The Bfi is connected
to a smartphone and uses a software application (Butter-
fly Network, Inc., Burlington, MA, USA) called Simp-
son’s EF. It uses Simpson’s monoplane method, an auto-
matic EF tool that allows for calculating the LVEF, also
based on the A4CV. A key difference is that the calcula-
tion is based on a 3-second-long segment instead of real-
time, and after the segment is analysed, an auto-EF is
given. Similarly to GEv, it uses a colour scale to indicate
the IQ, from green to red, where green indicates high and

red indicates low quality [5].

The scans were performed by an ultrasound novice, a
sixth-year medical student. The student was trained
online and by an ultrasound expert. The student was cer-
tified in focus-assessed transthoracic echocardiography
(FATE) after 35 on-site scans. In addition, a POCUS
(point-of-care ultrasound) specialist assessed a fraction of
the study total: 12 patients (approximately 10% of the to-
tal), for interobserver agreement. The POCUS specialist
was certified in FATE and had performed more than
1,000 FATE examinations. The scans were performed so

that the operator shifted between GEv and Bfi with each

scan, making sure to start with each machine every other
time, to ensure a fair time in image acquisition, since less
time is consumed to locate the heart the second time

around.

DATA COLLECTION

The data that was collected from the patients were: pa-
tients’ personal registration number, sex, age, weight,
height, BMI, participants' preliminary incoming diagno-
sis, and LVEF. All information was stored in REDCap [6].

Image quality was assessed based on how well-defined
the heart chambers were and the overall acuity of the im-
age. An image quality score from 1 to 5 was given, where
1 was very poor quality, making the heart unidentifiable
(black screen); 2 was poor quality (heart contours just vis-
ible); 3 was acceptable quality; 4 was good quality; and 5
was perfect quality (equivalent to a textbook presenta-
tion). The time per scanning was recorded on a phone;
starting from the placement of the probe on the patient’s
chest, ongoing while the clinician identified the optimal
A4CV, and ending when the auto-EF measurement is ob-
tained. Time was recorded in full minutes. The auto-EF
measurements made with GEv were occasionally oscil-
lating in character; in such cases, an average value of the

EF was noted.

https://doi.org/10.7146/akut.v8i1.149710

Dansk Tidsskrift for Akutmedicin. 2025;8(1):64-71

66 af 98


https://doi.org/10.7146/akut.v8i1.149710

Hamodi et al.

STATISTICAL ANALYSIS HVAD UNDERS@GER STUDIET?
Data were presented as a median and interquartile range Forskellen mellem billedkvalitet, tidsforbrug og kva-
(IQR) for variables with a non-normal distribution, while liteten af den Al-beregnede EF mellem to hyppigt
the mean and standard deviation (SD) were used, when brugte apparater, udfert af en novice og en erfaren
appropriate, for normally distributed data. Categorical operater
variables are expressed as frequencies and percent-

Fact box (in Danish)

ages/proportions. The correlation in auto-EF between
GEv and Bfi was described using a scatter plot with linear ~ Auto-EF measurement was successful in 110 cases (73%,
regression, and the correlation coefficient was calculated. 95% CI 65%-80%) using GEv and in 78 cases (52%, 95%
A Bland-Altman plot was generated to visualise the CI 44%-60%) using Bfi (Table 2).

agreement and identify systemic errors (bias). The in-
The median EF measurements in GEv and Bfi were 55%

(IQR 49-59) and 56% (IQR 48-60), respectively. The cor-
relation coefficient between GEv and Bfi was strong, r=
0.70 (95% CI: 0.60-0.77, p < 0.001), with a regression
equation: filx) = 0.97x + 1.05. Bland-Altman analysis
showed a mean difference (bias) of 0.84 % (95% limits of

agreement were -13.3% and 15.0%), indicating a slight

terobserver agreement was evaluated using Cohen’s
kappa coefficient, interpreted according to the following
criteria: <0.00 (no/poor agreement), 0.01-0.20 (slight),
0.21-0.40 (fair), 0.41-0.60 (moderate), 0.61-0.80 (sub-
stantial), 0.81-1.00 (near-perfect to perfect agreement)
[7]. A p-value < 0.05 was considered statistically signifi-

cant.
overestimation in GEv measurements (Fig. 2). No propor-

Results tional or systemic bias was identified.
We included 150 participants (76 females, median age:
64, IQR 48-76) from March to May 2023. Of these, 108

participants were admitted to the hospital with a prelim-

The median time per scan in GEv and Bfi was 2 minutes
for both devices (IQR: GEv 1-2, Bfi 1-3). Image quality,
assessed by the operator on a 1-5 scale, was rated as good
for GEv (median 4, IQR 4-5) and as okay-to-good for Bfi
(median 3.5, IQR 3—4) (Fig. 3).

inary medical incoming diagnosis, such as dehydration,
pneumonia, or COPD in exacerbation, while 42 were sur-
gical patients with conditions such as gallstones, appen-
dicitis, ileus, etc. (Table 1). The diagnoses are presented Interobserver agreement between Operators 1 novice)
in a diagram (Supplement 1). and 2 (expert) - (Opl and Op2) was substantial, Cohen’s

kappa values of kcev= 0.75 and xss = 0.82 (Supplement 2).

Table 1. Patients’ characteristics with GEv and Bif. , number of patients; BMI, body mass index; IQR, inter-
quartile range; IQ, image quality.

EF Bfi success-
Patients’ characteristics Total EF GEv successful | ful EF GEv unsuccessful EF Bfi unsuccessful

Median age, years (IQR) 64 (48-76) | 61.5 (43-74) 60.5 (32-72) 67.5 (61-76) 68 (56-80)
Max./Min. age, years 20/94 20/92 20/92 24/94 24/94

Sex distribution, female,

% 51 49 49 55 53

Median BMI (IQR) 26 (23-32) | 24.7 (23-29) 24 (22-27) 31.4 (25-36) 30.5 (25-35)
Min./Max. BMI 14.9/53.9 14.9/51.3 14.9/40.8 18.1/53.9 18.1/53.9
Heart failure, n 2 2 1 0 1

Atrial fibrillation, n 2 2 1 0 1

Breast implant, n 3 1 1 2 2

Deviated heart axis 8 3 1 5 7
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Surgical/Medical patients,

% 72/28 70/30 71/29 77.5/22.5 74/26
Patient positioning, left

lateral decubitus, 45-90° 132 101 73 31 59
Patient positioning, su-

pine/<30° 18 9 5 9 13

Table 1 (continued).

Scannings’ characteristics

EF possible GEVR, %

EF possible Bfi, %

Median EF measurement GEVR (IQR)

Median EF measurement Bfi (IQR)

Median time GEVR, minutes (IQR)

Median time Bfi, minutes (IQR)

Median picture quality GEVR/Bfi successful
Median picture quality GEVR/Bfi unsuccessful

Correlation coefficient GEv and Bfi, r

73 (95% Cl 65-80)

52 (95% Cl 44-60)

55 (49-59)

56 (48-60)

2 (1-2)

2 (1-3)

5/4

3/3

0.7 (95% Cl: 0.60-0.77, p < 0.001)
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Figure 2. Agreement between machine learning-based automated ejection fraction

GEv

Frequency, n

u Bfi

measurements using GE Venue (GEv) and Butterfly iQ (Bfi): correlation graph (A)

and Bland-Altman analysis (B).
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Image quality score (1-5)

Figure 3. Time distribution (A) and im-
age quality score graphs comparing GE
Venue and Butterfly iQ.
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Discussion

SUMMARY OF EVIDENCE

To our knowledge, this is the first study to evaluate the
agreement in auto-LVEF between handheld and mid-
range ultrasound devices. Our findings indicate a strong
correlation between GEv and Bfi in auto-LVEF measure-
ments. Additionally, GEv demonstrated superior image
quality compared to Bfi, while the time required to iden-

tify and calculate EF was similar for both devices.

COMPARISON OF STUDIES AND DEVICES

There is growing evidence supporting the feasibility of
machine learning programs in POCUS and echocardiog-
raphy [8]. A few studies have experimentally developed
and evaluated neural network models for fully automated
EF, yielding promising results [9-12]. However, clinical
validation studies remain scarce, particularly for mid-
range ultrasound devices, while the so-called pocket de-
vices are still an unexplored area. One study assessed
GEv’s real-time auto-EF in critically ill patients and
found a strong correlation between the auto-EF and con-
ventional measurement [13]. Compared to high-end ul-
trasound devices, handheld ones generally have a lower
IQ and smaller screen sizes but offer advantages such as
portability and affordability. AI-powered algorithms are
expected to enhance time efficiency and operator-inde-
pendent calculations, helping inexperienced users in
LVEF assessment. With this in mind, our agreement

study was conducted by an ultrasound novice.

The success of the automated EF algorithms in both GEv
and Bfi appeared to be strongly correlated with image
quality. In our study, Bfi successfully generated auto-EF
in 78 patients (52%), similar to findings by Bacariza et al,
2023, where less than half of the cases had successful
auto-EF results [14]. Participants with just acceptable or
suboptimal IQ (<3/5) had unsuccessful auto-EF measure-
ments in 70% and 86% of cases in GEv and Bfi, respec-
tively. Two patients with excellent IQ in GEv still had
unsuccessful auto-EF measurements due to a deviated

heart axis, making it difficult to obtain an optimal apical

4-chamber view (A4CV). This suggests that distorted car-
diac positioning may hinder the feasibility of automated
EF assessment. Both GEv and Bfi use single-plane imag-
ing, which is known to have lower precision and a ten-
dency to underestimate EF compared to biplane methods
[15]. Overall, we observed lower EF estimates with Bfi
than with GEv. Since the auto-EF measurement made
with GEv is based on real-time calculations, measure-
ments occasionally fluctuated, and a mean value was rec-
orded in such cases. This variability may pose a challenge
to the untrained eye of a novice, while an expert might
“eyeball” the EF automatically. In contrast, Bfi analyses a
single captured segment, potentially obscuring such dy-
namic variations. However, in cases with poor IQ or
suboptimal A4CV acquisition, Bfi occasionally produced
erroneous auto-EF values, such as negative EF values
(e.g., -9%).

Regarding patient positioning, while the optimal position
is lying on the left side to improve heart visibility, many
emergency patients are unable to assume this posture, re-
sulting in suboptimal images and a higher failure rate for
EF calculation. Additional challenges for auto-EF meas-
urements included obesity and large breast tissue. Pa-
tients with breast implants also posed difficulties for the
algorithms. Conversely, lean patients and those who had
undergone mastectomies were easier to image, resulting

in a higher success rate for auto-EF calculations.

We found a strong correlation between auto-EF meas-
urements from GEv and Bfi, at the individual patient
level. In comparison, the average interuser variation
among cardiologists is approximately 10% [16]. Regard-
ing the interobserver agreement, we found only minor
differences between the novice and the POCUS special-

ist.

STRENGTHS AND LIMITATIONS

This study directly compares measurements from the two
devices rather than evaluating them against a gold stand-
ard. Our findings demonstrate the correlation of these

measurements in emergency department patients.
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Dansk Tidsskrift for Akutmedicin. 2025;8(1):64-71

69 af 98


https://doi.org/10.7146/akut.v8i1.149710

Hamodi et al.

We consider it a strength of our study that the patients
consisted of a heterogeneous group with an almost equal
male-to-female ratio. However, certain limitations must
be acknowledged. Although the population was diverse
in some aspects, the range of EF measurements was rela-
tively narrow and within a normal spectrum, which may
limit the generalizability of our findings to patients with

severely reduced EF.

Since not all included patients had a clinical indication
for scanning, it remains unknown whether the agree-
ment between methods would hold in a population with
more cases at the lower end of the EF spectrum. Further-
more, this is a small, single-centre study with a limited
number of participants, most of whom were clinically
stable and mostly able to cooperate. No official guidelines
were used for IQ assessment; the scale was created and
defined by the operators. Additionally, all scans were
performed by the same novice operator, with only a small
subset of participants rescanned by the experienced ul-
trasound operator, resulting in low statistical power for

interobserver agreement.

Furthermore, GE’s real-time Al algorithm for EF estima-
tion does not incorporate the wall motion score index
(WMSI) in its calculation. WMSI is a separate method
used to c regional wall motion of the left ventricle, which

aids in evaluating the extent of myocardial dysfunction.

PERSPECTIVES

Despite the auto-EF limitations identified in our study,
these results could change with rapid future advances in
Al and may adumbrate promising value for clinical usa-
bility. Further research could help galvanise manufactur-
ers and developers to refine and upgrade both the devices
and their algorithms, ultimately improving accuracy and

reliability in clinical settings.

HVAD TILFGJER STUDIET?
Al kan ikke male EF i alle tilfelde, og billedkvalite-
ten fra det handholdte apparat er nogle gange util-
straekkelig.

Fact box (in Danish)

Conclusion

This study demonstrated that Bfi had a lower success rate
in calculating an EF value and a lower IQ than GEv.
However, when auto-EF was successfully obtained, a
strong correlation between the two devices was ob-

served.

Abbreviations

LVEF - left ventricular ejection fraction; EF — ejection fraction;
GEv - GE venue; Bfi - Butterfly iQ; IQ — image quality; A4CV

— apical 4-chamber view.
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Dissertation Abstract

Urinary Tract Infections in Danish Emergency Depart-
ments: Characteristics and diagnostic values of urine
analysis and novel inflammatory markers

Introduction

Urinary tract infections (UTIs) are a common reason for emergency department vis-
its. In Denmark, over 15,000 patients are admitted annually due to UTIs. Diagnosis
of UTlIs is challenging, particularly in the elderly, due to the heterogeneity of symp-
toms and severity.

Due to the need for fast and accurate diagnosis in early goal-directed treatment of
infected patients in the emergency department, urine dipstick analysis (UDA) has
been utilised, given its short turnaround time. Urine flow cytometry (UFC) applies
flow cytometry to urine, staining bacteria and white blood cells with fluorescent
markers, illuminating them with a laser, and recording the scattered light. Improve-
ments in technology have reduced the size of the analyser to the point that it poten-
tially can be used as a point-of-care analysis with a short turnaround time.
Procalcitonin (PCT) is a precursor of calcitonin that is typically only found inside
cells and gets converted into calcitonin. However, in case of an infection, the pro-
duction of PCT is stimulated in all cells, leading to the release of uncleaved PCT into
the bloodstream.

Soluble urokinase plasminogen activator receptor (suPAR) is the leftovers of the
cleavage of the urokinase-type plasminogen activator receptor in activated immune
cells. It is a possible new biomarker of infection.

C-reactive protein (CRP) and white blood cell count in the blood are commonly used
as inflammatory markers to indicate if a patient is infected. However, they lack spec-
ificity and can give false negatives, especially for CRP, which can have a delayed in-
crease. Consequently, there is a need for better inflammatory markers to improve

diagnosis and antibiotic prescription in the emergency department.
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Aims and objectives

The thesis aims to describe the characteristics and symp-
toms of patients admitted to the emergency department
with UTIs and identify factors associated with UTIs. Ad-
ditionally, the thesis aims to determine models and cut-
offs for evaluating the diagnostic precision of UFC and
UDA in ruling out positive urine culture and diagnosing
UTI. Lastly, the thesis will determine cut-offs and assess
the diagnostic precision of PCT and suPAR in diagnosing
and grading the severity of UTIs and ruling out bacter-

iemia.

HVAD VED VI?
Tidligere studier af den diagnostiske verdi af urin- og
blodanalyser til diagnostik af urinvejsinfektioner
(UVI) er baseret pa UVI definitioner, der ikke er kli-
nisk relevante eller brugbare i akutmodtagelser og

har vist sparsom diagnostisk veerdi.

Fact box (in Danish)
Methods

The thesis is based on data collected as part of the Im-
proved Diagnostics of Infectious Diseases in Emergency
Departments (INDEED) trial, which is a multifaceted
study aiming to evaluate new diagnostic tools and work-
ing methods that support a prompt and accurate diagnosis
to prevent unnecessary antibiotic prescription. It is a
pragmatic multicenter trial including adult patients ad-
mitted with suspicion of infection to the emergency de-
partments of three hospitals in Southern Denmark. Ex-
clusion criteria were if participation would delay lifesav-
ing treatment, prior admission (>24 hours) within the last
14 days before admission, verified COVID-19 within 14
days before admission, pregnant patients or severe immu-
nodeficiency. We recorded the suspected infectious fo-

cus, interviewed patients about symptoms and medical

history, and collected data on vital signs, comorbidities,
clinician's findings, and laboratory results from the med-
ical records. A urine sample was sent for urine culture
and analysed with UFC and UDA, and additional blood
was taken to be analysed for PCT and suPAR. An expert
panel retrospectively evaluated the medical records of

each patient to determine their final diagnosis.

Study I was an exploratory cross-sectional study with
prospective data collection to identify factors associated
with UTIs and a cohort study to describe the outcomes of
patients admitted with a UTI. We utilised descriptive sta-
tistics to summarise characteristics. Uni- and multivari-
ate logistic regression models identified associated fac-
tors. Adjusted Cox regression and zero-inflated negative
binomial logistic regression models were used to evaluate

outcomes.

Study II was a type 1 diagnostic accuracy trial with pro-
spective data collection to determine optimal cut-offs and
the diagnostic precision of UFC and UDA for detecting
bacteriuria and diagnosing UTIs. The index tests were
UFC and UDA, and the reference tests were urine cul-
tures and expert panel diagnosis. We used uni- and mul-
tivariate regression and area under the receiving operat-
ing characteristics curve (AUROC) to identify optimal

models and cut-offs.

Study III was also a type 1 diagnostic accuracy trial with
prospective data collection. This study aimed to deter-
mine the optimal cut-off values and diagnostic precision
of PCT, suPAR and CRP for diagnosing and grading the
severity of UTIs and ruling out bacteremia. The index
tests were PCT, suPAR and CRP, while the reference
tests were blood culture, expert diagnosis and severity

grading. We utilised univariate logistic regression and

https://doi.org/10.7146/akut.v8i1.156458
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AUROC to establish optimal models and cut-offs. We
then determined the diagnostic precision for each model

and cut-off.

Results

We assessed 2197 patients for eligibility and included 966
(44.0%). Of these, 200 (20.7%) had a UTL

Study I found that UDA for leukocyte esterase is the best-
associated factor with UTIL, with an odds ratio up to 21.4
(95%ClI 10.6-43.4), followed by dysuria (OR 7.8 95%CI
4.9-12.4), new urine retention (OR 6.4 95%CI 3.8-10.6)
and incontinence (OR 4.5 95%CI 2.8-7.1), palpatory
flank or suprapubic tenderness (OR 4.3 95%CI 2.6-7.1),
presence of an indwelling catheter (OR 4.6 95%CI 2.8-
7.6) and UDA for nitrite (OR 4.0 95%CI 2.6-6.2). We

found no significant differences in outcomes.

Study II found that UFC can rule bacteriuria out safely
using bacterial (cut-off 7/pl) or white blood cell (cut-off
3.2/ul) count, but only in 10.9% of patients (model AU-
ROC 0.83, sensitivity 98.6% and NPV 94.6%). UDA can-
not safely be used to rule out bacteriuria with the optimal
model using leucocytes (cut-off +1) or nitrite (cut-off
positive) (model AUROC 0.78 sensitivity 74.5% and NPV
79.2%). In contrast, both UFC and UDA performed well
in ruling out UTI. Using only white blood cell count (cut-
off 15/pl) UTI could safely be ruled out in 38.8% of the
patients (model AUROC 0.86, sensitivity, 94.9% and

NPV 97.0%), while UDA using leucocytes (cut-off +1) or
nitrite (cut-off positive) could rule out UTI in 52.8%
though with a slightly higher false negative rate (model
AUROC 0.81, sensitivity 86.2% and NPV 93.9%). Neither
test could diagnose UTIs in clinically relevant numbers,

even with cut-offs optimised for specificity.

Study III found acceptable discrimination of PCT and
CRP for diagnosing UTIs in patients suspected of UTI
with matching AUROCs of 0.72. However, sensitivity
analyses showed that these results were driven by sensi-
tivity to infections in general and not UTIs. For grading
severity of UTI, PCT had an adequate AUROC of 0.71 but
a poor NPV of 54.5% in our high prevalence population,
while CRP had both a poor AUROC of 0.68 and a poor
NPV of 50.0%. However, we found that PCT performed
well in ruling out bacteremia in patients suspected of UTI
with an AUROC of 0.81 and an NPV of 96.3% in our pop-
ulation using a cut-off of 0.15 pg/L. suPAR performed
poorly with all three reference tests. The AUROCG: for di-
agnosing and grading the severity of UTIs were not sig-
nificantly different from 0.5. Although the AUROC for
bacteremia (0.69) was significantly different from 0.5, it
could only rule out bacteremia in 16.3% of patients, and

of these, 7.1% were false positive.

riemi.

HVAD TILFOJER AFHANDLINGEN?
e Med en klinisk diagnose stillet af et ekspertpanel fandt vi, at urinstix og urinflowcytometri kun har en
brugbar negativ praediktiv veerdi for UVI. Procalcitonin og C-reaktivt protein har ikke specificitet for UVIer
og ikke kan bruges til diagnostik af disse, om end Procalcitonin sikkert kan bruges til at udelukke bakte-

e En blank urinstix eller negativ urinflowcytometri udelukker med god sikkerhed UVT i akutmodtagelsen og

en procalcitonin under 0,15 ug/L kan bruges til at udelukke bakterieemi, hos patienter med misteenkt UVL

Fact box (in Danish)
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Discussion

UDA leucocytes and nitrite, symptoms of UTI, suprapu-
bic or flank tenderness and the presence of an indwelling
catheter are the strongest associated factors to UTI in pa-
tients admitted with suspicion of infection. Urine analy-
sis performed poorly in ruling out bacteriuria, but both
UFC and UDA can safely rule out UTIs in patients sus-
pected of infection. Neither PCT nor CRP can be used as
a diagnostic test for UTTs. However, in patients suspected
of UTT in the ED, PCT may be a safe and accurate test to
rule out bacteremia, allowing clinicians to prescribe more
targeted antibiotics or oral antibiotics and, in some cases,
discharge earlier. Our results indicate that suPAR has

minimal diagnostic value in UTI patients in the ED.
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Diagnosis and Treatment of Acutely Hospitalised Pa-
tients with Suspected Community-Acquired Pneumonia

— Clinical and Microbiological Perspectives

Introduction

Community-acquired pneumonia (CAP) is a leading cause of mortality worldwide,
associated with high morbidity and hospital costs. CAP is one of the most common
infections diagnosed in emergency departments (EDs), requiring timely antibiotic
treatment within a few hours from patient admission. The CAP diagnosis is often
based on uncertain history, questionable diagnostic methods, and non-specific blood
tests. This challenges clinicians to make correct early diagnoses, with misdiagnosis
risking adverse events, poorer patient outcomes, increased healthcare costs, and the
overuse of broad-spectrum antibiotics. This, in turn, contributes to the increased de-

velopment of resistant bacteria, thereby threatening future treatment possibilities.

Aims and objectives

This PhD thesis aimed to investigate potential improvements to the CAP diagnostic
process within the first hours of acute admission. An improved diagnostic process
would use rapid and precise diagnostic methods to support rational, targeted antibi-

otic prescriptions, preventing poor patient outcomes and antimicrobial resistance

(AMR).

Dansk Tidsskrift for Akutmedicin, 2025; 8(1): 77-79
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WHAT DO WE KNOW?
Community-acquired pneumonia (CAP) is a growing
cause of hospitalization and death, particularly
among elderly patients, where diagnosis is often dif-

ficult due to vague symptoms.

Fact box (in Danish)

Summary of studies

Study I

It was hypothesised that well-defined clinical character-
istics could assist ED physicians in making an earlier,
more accurate CAP diagnosis. The study design was a
cross-sectional diagnostic, predictive study. The study
identified the clinical characteristics of patients with
CAP, developed a diagnostic model, and compared the
model’s performance to the ED physician’s initial assess-
ment. The model yielded 13 predictors, all recognised
and supported by published literature. The performance
and calibration of the model were good but did not out-
perform the initial tentative diagnosis made by the ED
physicians. The addition of new diagnostic tools will be

essential in future diagnostic models.

Study II

It was hypothesised that expiratory techniques (forced
expiratory technique and sputum induction) were non-
inferior to tracheal suction for collecting good-quality
sputum samples from patients with suspected lower res-
piratory tract (LRT) infection in the ED. The number of
adverse events between groups was compared, and pa-
tient experiences of sampling methods were investigated.
For this thesis, additional microbiological results of good-
quality LRT specimens are described. The study was an
open-label, parallel-armed, non-inferiority randomised
controlled trial (RCT). Results showed that tracheal suc-

tion had approximately a twofold likelihood of ensuring

a good-quality specimen compared with expiratory tech-
niques. However, often good-quality samples had low
microbiological yields. Although there were no differ-
ences in adverse events between the two sampling meth-
ods when pooled and compared, patients allocated to the
expiratory technique reported a more positive experience

than patients allocated to tracheal suction.

WHAT IS NEW?
This thesis contributes new insights into the value of
good-quality respiratory samples and point-of-care
PCR testing, showing their potential to improve di-
agnosis and enable more targeted antibiotic treat-

ment.

Fact box (in Danish)

Study III

It was hypothesised that point-of-care polymerase chain
reaction (POC-PCR) testing of LRT samples from sus-
pected CAP patients would increase the proportion of pa-
tients treated with no or narrow-spectrum antibiotics
compared with standard care only (SCO), which in-
cluded routine culture and targeted-specific PCR if re-
quested by the ED physician. The study compared the
length of stay (LOS), intensive care unit (ICU) admission,
mortality, and readmissions between groups. Additional
descriptive analysis was completed on bacteria and vi-
ruses from the microbiological analyses of the LRT spec-
imens. The study was a multicentre, open-label, parallel-
armed superiority RCT. Adding POC-PCR to the diag-
nostic setup did not increase the number of patients
treated with narrow-spectrum or without antibiotics, but
the results indicated that patients in the POC-PCR group
received earlier and more targeted antibiotic treatments.
Compared with culture, POC-PCR identified more bac-

teria and viruses, including common CAP pathogens. No
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statistical differences between POC-PCR and SCO
groups were observed for mortality, readmissions, ICU
admissions, or LOS.

In conclusion, this thesis reflects the challenges of diag-
nosing CAP and provides new insight into optimising the
diagnostic process. These three studies contribute vital
information and knowledge to future research and im-
plementation strategies targeting the improvement of

CAP diagnosis.

HOW CAN IT BE APPLIED IN DANISH EMER-
GENCY DEPARTMENTS?
The findings can support the development of diag-
nostic algorithms combining standard tests, clinical
evaluation, and new testing methods to improve
timely and accurate diagnosis of common infec-
tions—including CAP—in Danish emergency de-

partments.

https://doi.org/10.7146/akut.v8i1.156800
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Forfatter:
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Hovedvejleder: Introduktion
Christian Backer Mogen- Denne afhandling beskaftiger sig med tidlig diagnostik af samfundserhvervet lunge-
sen

betaendelse pa hospitalernes akutmodtagelser. Baggrunden er en stigende forekomst
Medvejledere: af antibiotika-resistente bakterier, der udger en stor global helbredstrussel. Bedre in-
Helene Skjot-Arkil, Ole fektionsdiagnostik kan bidrage til mere malrettet brug af antibiotika pa hospitalerne

Graumann, Stefan Posth I .
og dermed understette kampen mod antibiotikaresistens

! Feelles Akutmodtagelse, Syge-

hus Senderjylland, Aabenraa Samfundserhvervet lungebetendelse er den hyppigste indleggelseskreevende infek-

2 Institut for Regional Sundheds-

forskning, Syddansk Universitet tionssygdom. Dog kan det veare problematisk at identificere patienter med lungebe-
tendelse korrekt, fordi symptomer og fund er uspecifikke og kan vere atypiske. Hyp-

Korrespondance:

anhekr@rm.dk pigst anvendes rentgen af thorax som billeddiagnostisk undersagelse til at bekrefte
sygdommen hos patienter med klinisk mistanke, men rentgen af thorax har lav sen-
sitivitet for lungebetandelse, og kvaliteten er dérlig hos patienter, der ikke kan sta.
CT af thorax med reduceret straledosis er et sikkert og mere precist alternativ til
rentgenbilledet og har potentiale til at forbedre den radiologiske lungebetandelses-
diagnostik. Fortolkning af CT-scanninger kraever dog ekspertise inden for radiologi,
hvilket ikke altid er umiddelbart tilgaengeligt pa akutafdelingen.
Blodprevemarker for systemisk inflammation tilskrives ikke en central rolle i lunge-
betaendelsesdiagnostik, men bruges ofte vejledende. Hyppigst anvendes C-reaktivt
protein (CRP), men anvendeligheden er begranset af lav specificitet og en lettere

forsinket responstid. Der anvendes ingen vaevsspecifikke blodprevemarkerer til at af-

spejle akut vaevsskade i lungerne.
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HVAD VED VI?
Samfundserhvervet lungebetendelse kan veaere van-
skeligt at diagnosticere praecist i akutmodtagelsen, og

diagnosen er behaftet med betydelig fejldiagnostik.

Formal

Denne afhandling beskriver tre kliniske studier med fol-

gende formal:

1) At undersgge den diagnostiske ngjagtighed af akut-
medicinske laegers vurderinger af ultralavdosis CT-
skanninger for lungebetandelsesforandringer.

2) Atundersoge den diagnostiske ngjagtighed af lunge-
skademarkererne SP-D, KL-6 og CC16 i at skelne
mellem lungebetaendelse eller ej hos patienter, der
mistaenkes for lungebetaendelse.

3) At undersoge den diagnostiske nejagtighed af in-
flammationsmarkererne CRP, PCT, IL-6, suPAR og
YKL-40 samt udvikle en diagnostisk model baseret
pé disse biomarkerer og symptomvarighed for pati-

enter mistenkt for lungebetandelse.

Metoder

Alle studier var designet som diagnostiske tveersnitsstu-
dier. Patienter med en initial klinisk mistanke om lunge-
betandelse blev inkluderet fra akutmodtagelserne pa tre
danske hospitaler. Deltagerne gennemgik ultralavdosis
CT af thorax og fik taget ekstra blodprever til analyse af
studiemarkererne.

Ti leger fra akutmodtagelserne vurderede 128 ultra-
lavdosis CT-skanninger efter at have gennemgget et fo-
kuseret, interaktivt kursus i at identificere forandringer
forenelige med lungebetaendelse pa ultralavdosis CT. Re-
ferencestandarden var en radiologs vurdering af de

samme skanninger.

Biomarkerernes vardier blev sammenlignet med patien-
ternes endelige diagnoser, som blev tildelt af to medicin-
ske eksperter ved journalgennemgang.

De primere effektmal var diagnostiske ngjagtighedsesti-
mater i form af sensitivitet, specificitet, positive/negative
prediktive verdier (PPV/NPV) og area under the curve
(AUC). For inflammationsmarkererne undersegte vi de-
res kombinerede diagnostiske vaerdi ved at udvikle et
klassifikationstrae.

Resultater

Vi inkluderede 411 patienter mistenkt for lungebetaen-
delse. Lungebet@ndelse var den endelige diagnose i 58%
af tilfeeldene.

Laegernes samlede nojagtighed i at vurdere ultralavdosis
CT for lungebetandelse var: sensitivitet = 83%, specifici-
tet = 70%, PPV = 80%, NPV = 78%.
Lungeskademarkererne udviste ingen evne til at skelne
mellem patienter med og uden lungebetendelse, med
AUC-vardier mellem 0,50 og 0,55.

Ingen af de undersggte inflammationsmarkerer var ef-
fektive til at diagnosticere lungebetandelse. Klassifikati-
onstreet var ikke mere ngjagtigt end IL-6 eller CRP
alene, og disse markerer var primart effektive til at dif-

ferentiere mellem patienter med og uden infektion.

HVILKET POTENTIALE I AKUTAFDELINGER?
Ultralavdosis CT, CRP og IL-6 har potentiale til at
understotte klinisk beslutningstagen hos akut ind-
lagte patienter misteenkt for samfundserhvervet lun-
gebetendelse. Der er behov for yderligere studier for
at klarlegges undersogelsernes effekt pa antibiotika-

ordinationer.
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Konklusion

Resultaterne viser, at akutmedicinske leeger med begraen-
set treening kan vurdere lungebetendelsesforandringer
pé ultralavdosis CT af thorax med god nejagtighed. Ingen
af de undersogte biomarkerer kan bruges til at diagnosti-
cere lungebetandelse med tilfredsstillende nejagtighed.
IL-6 og CRP har potentiale til at understotte diagnostik-
ken af patienter mistankt for lungebetandelse ved at
kunne differentiere mellem inficerede og ikke-inficerede
patienter. Der er behov for yderligere studier for at vur-
dere effekten af undersegelserne pa antibiotikaordinatio-

ner i akutmodtagelserne.

Finansiering
Dette arbejde er finansieret af Sygehus Senderjylland,
Syddansk Universitet og Region Syddanmark.

HVAD TILFOJER AFHANDLINGEN?
Denne athandling bidrager med viden om den diag-
nostiske verdi af ultralavdosis CT og udvalgte in-
flammationsmarkerer og lungeskademarkerer til tid-
lig diagnostik af samfundserhvervet lungebetandelse

i akutmodtagelserne.
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Resumé af afhandling

Paediatric emergencies in Denmark: Severity, prehospi-

tal monitoring and outcomes

Introduktion

I Danmark er cirka hver 10. ambulancekersel til et barn. For den enkelte ambulan-
cebehandler eller paramediciner er det dog relativt sjaeldent, at han eller hun skal
vurdere og behandle bern i forhold til de mange voksne og @ldre patienter, de ryk-
ker ud til. Der er mange og forskelligartede arsager til, at vurdering af alvorligheds-
graden af sygdom hos bern kan vere mere udfordrende end hos voksne. Det gelder

iseer for sundhedspersonale, der ikke til dagligt arbejder med bern.

I midten af 2010'erne blev en international bevagelse igangsat, som skulle angribe
netop dette paradoks; at sundhedspersonale, der forventes at kunne behandle
akutte og muligt livstruende tilstande hos bern, ikke har de bedste forudsatninger
for dette, simpelthen fordi det sker sa sjeldent. Begrebet ’borneparathed’ var fodt.
Det er et vidtfavnende begreb og handler bade om, at afdelinger eller beredskaber
med voksne som primer patientgruppe har passende udstyr i bernesterrelser, men
ogsa om, at der regelmassigt afsettes tid til treening i handteringen af de mest al-

mindeligt forekommende akutte tilstande blandt bern.

Netop fordi livstruende tilstande er sjeeldne, men kan udvikle sig hurtigt hos bern,
mé ambulancepersonale til alle tider benytte en systematisk tilgang til bern i alle
aldre. Formalet med dette ph.d.-projekt er derfor todelt: Studie I-IIunderseger am-
bulancepersonalets malinger af vitale veerdier, der optages ifm. den kliniske vurde-
ring af bern samt beskriver initiativer til at understatte en systematisk tilgang til
denne vurdering. Studie III-1V skaber et overblik over diagnosemenstre og deds-

fald blandt bern i forbindelse med et opkald til 112.
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Formal
De fire studier, som indgar i denne ph.d.-afhandling, er
udarbejdet med afsat i folgende konkrete formal:
¢ At undersege, hvor mange af de bern, som der
ringes til 112 om i Danmark, der har kritiske til-
stande ved ambulancens eller akutlaegehelikop-
terens ankomst.
¢ At udarbejde en rakke initiativer, som skal
kleede ambulancepersonale bedre pa til at vur-
dere alvorlighedsgraden af sygdom hos akut syge
bern, i seerdeleshed spedbern og smabern.
¢ At opgere alle diagnoser og typer af skader hos
disse bern.
¢ At afdekke, hvor mange bern, der havde tidli-
gere eller kroniske sygdomme inden opkaldet til
112.
¢ Atundersege, om dedsfald oftest sker efter ulyk-
ker, hjertestop eller efter akut opstaet sygdom,
og om dette athaenger af, om barnet havde tidli-
gere eller kroniske sygdomme, for den akutte si-

tuation opstod.

Klinisk vurdering

Studie I: Svaerhedsgrad af sygdom eller skader viste, at
knap et ud af tre bern, som blev tilset af en ambulance
(28%), havde hastende eller direkte livstruende tilstande.
Mange bern, i serdeleshed spedbern og smébern, fik
ikke malt vitale vaerdier f.eks. puls, iltmaetning osv. I sam-
rad med reprasentanter for paramedicinergruppen hos
Den Prahospitale Virksomhed i Region Nordjylland ud-
arbejdede vi en rakke initiativer, som skulle afhjeelpe
dette, blandt andet en undervisningsvideo, der demon-
strerede en internationalt anerkendt systematik til un-

dersogelse af sméabern med akut sygdom.

HVAD VED VI?
I Danmark udger bern ca. 1/10 af de patienter, der

sendes en ambulance eller akutlegehelikopter til.

Efter at disse initiativer var blevet sgsat i ambulancetje-
nesten, overvagede vi andelen af patienter, som fik ind-
tastet puls, bevidsthedsniveau, iltmatning og vejrtraek-
ningsfrekvens i ambulancejournalen, som et udtryk for,
at der var udfert en grundleggende helhedsvurdering af
barnet (Studie II: Preehospital monitorering). Her obser-
verede vi en stigning i denne andel pa cirka 10% sam-
menlignet med for initiativerne - og sterre stigninger sas
i de yngste aldersgrupper. Andelen var ogsé sterre sam-
menlignet med en anden dansk region med lignende de-
mografi, hvilket tyder p4, at fundene ikke blot var et ud-
tryk for en tidsmaessig trend.

Diagnoser

I den internationale litteratur har skader i artier veeret
den dominerende érsag til dedsfald efter akutte tilstande
hos bern. Afhandlingens landsdekkende epidemiologi-
ske studier blev udfert med afsaet i Regionernes Kliniske
Kvalitetsudviklingsprogram (RKKP). Vi oplistede fore-
komsten af forskellige hospitalsdiagnoser, ordnet efter
organsystem som det kendes fra WHO’s ICD-10-klassifi-
kation. Desuden estimeredes mortaliteten efter et opkald

til 112 udregnet ved brug af flere forskellige metoder.

I Studie III: Opfolgning efter 112-opkald indgik alle op-
kald til 112, uanset om der blev afsendt en ambulance,
akutlegehelikopter eller anden prahospital enhed. Efter
indledende diagnostik pé hospitalet blev patienten tildelt
en diagnose, og blandt disse bern sas diagnoser inden for
samtlige 21 ICD-10-kapitler. De hyppigst forekommende
diagnoser var inden for kapitlerne Skader, forgiftninger

og visse andre folger af ydre pdvirkninger, Sygdomme i
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dndedreetsorganer, Sygdomme 1 nervesystemet samt
Symptomer og abnorme fund ikke klassificeret andet-
steds. En tredjedel af skaderne var hovedskader, mens
knap halvdelen i Symptom-kapitlet var feberkramper.
Blandt alle bern, der blev tilset af en ambulance eller
akutlegehelikopter, havde cirka 40% haft én eller flere
tidligere eller kroniske sygdomme, tilstande eller perina-
tale komplikationer.

Studie 1V: Opfolgning efter afsendelse af en akutlegehe-
likopter fokuserede pa den undergruppe af patienter,
hvortil en akutlegehelikopter var blevet afsendt. Sam-
menlignet med andre lande flyver den danske akutlage-
helikopter til flere bern med sygdomme set i forhold til

ulykker.

Mortalitet

Den arlige mortalitetsrate var 7 per 100.000 bern i alde-
ren til og med 15 ar. Dedeligheden var som ventet hojere
i den undergruppe af bern, hvortil en akutlegehelikopter
var blevet afsendt (5,1% versus <1% af alle de bern, der
blev ringet til 112 om). Mortalitetsanalyserne i Studie II]
inkluderede dedsfald, som var sket inden for 7 dage efter

opkaldet til 112.

PERSPEKTIVERING
Afhandlingens resultater understreger vigtigheden
af, at sundhedsprofessionelle i det akutte sundhedssy-
stem vedligeholder kompetencer til at modtage og
behandle bern med akut opstaede sygdomme, selvom

de "kun” udger 1/10 af det samlede patientgrundlag.

Selvom skader udleste hver tredje udrykning, kunne kun
ét ud af otte bernededsfald efter et 112-opkald tilskrives
en ulykke. En tredjedel af dedsfaldene skyldtes et hjerte-

stop, der var indtruffet uden for et hospital. Og i knap

halvdelen af dedsfaldene (42,7%) havde 112-opkaldet
drejet sig om forskellige symptomer pa sygdom eller om
et problem, som var uklart for den sundhedsprofessio-

nelle, der besvarede opkaldet.

HVAD TILFOJER AFHANDLINGEN?
Selvom skader udleste hver tredje udrykning, kunne
kun 13% af barnededsfaldene efter et 112-opkald til-
skrives en ulykke, mens de resterende dedsfald skete
efter hjertestop uden for hospital (36%) eller forskel-
lige symptomer pa akut sygdom (43%).

Knap halvdelen af bernene (47,5%), som ikke overlevede
op til en uge efter 112-opkaldet, havde ingen forudga-
ende sygdomme, mens en fjerdedel havde kroniske syg-
domme af en sddan sveerhedsgrad, at diagnosen forvente-
ligt kunne medfore begranset levealder. Bade blandt
dedsfald hos bern med og uden forudgdende sygdomme
havde storstedelen (> 75%) af 112-opkaldene drejet sig
om forskellige symptomer pa sygdom eller hjertestop og

ikke om ulykker.

Afrunding

Sammenfattende sker der blandt bern i danske ambulan-
cer og akutlaegehelikoptere fa dedsfald, men der ses et
meget bredt symptom- og sygdomsmenster og mange pa-
tienter har en betydelig grad af komorbiditet. Disse fire
studier understreger vigtigheden af, at sundhedsprofessi-
onelle i det akutte sundhedssystem vedligeholder kom-
petencer til at modtage og behandle bern med akut op-
stdede sygdomme. En del af det undervisningsmateriale,
som blev udarbejdet til Studie II, bruges nu pa University
College Nordjylland, som har landsfunktion for uddan-
nelse af paramedicinere. Studierne indikerer ogsa, at am-

bulancepersonale i hejere grad ber modtage undervis-
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ning i, hvordan den akutte behandling eventuelt skal til-
passes til bern med almindeligt forekommende komorbi-
diteter. Den landsdekkende kohorte med definitive hos-
pitalsdiagnoser, der blev dannet til denne athandling, kan
med fordel benyttes til at afgreense subgrupper af patien-
ter med specifikke sygdomme eller tilstande til brug for
fremtidig forskning i kvaliteten af prahospital behand-
ling af disse tilstande. Afhandlingen bidrager ogsa til at
skabe opmerksomhed omkring ’berneparathed’ i det

akutte sundhedssystem i Danmark.

Finansiering

Arbejdet er finansieret af Den Landsdaekkende Akutlee-
gehelikopterordning, Klinisk Institut ved Aalborg Uni-
versitet og Region Nordjyllands Sundhedsvidenskabelige

Forskningsfond.
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Dissertation Abstract

Empiric Antibiotic Treatment and Diagnostic Imaging

for Pneumonia

Background

Antimicrobial resistance (AMR) is a threat to global health. A pivotal driver of
AMR is the indiscriminate prescription of broad-spectrum antibiotics, which is
largely attributable to diagnostic uncertainties about the specific pathogen and foci
of the infection. Pneumonia is an infection frequently seen in the emergency de-
partment (ED), where timely and accurate diagnosis is crucial, not only to tailor
the treatment but also to combat AMR. Danish guidelines for community-acquired
pneumonia (CAP) recommend beta-lactamasesensitive penicillin and adding a
macrolide or fluoroquinolone to provide coverage for Legionella pneumophila,
Mycoplasma pneumoniae, and Chlamydophila pneumoniae (LMC) pathogens in
patients with high severity score. However, the efficacy of the current strategy in

providing specific and comprehensive antibiotic treatment is still unknown.

The chest X-ray (CXR) remains the primary imaging method for CAP. While stand-
ard-dose computed tomography (SD-CT) provides greater details and is considered
the gold standard in imaging, its use is limited by the significant radiation involved.
Emerging diagnostic imaging modalities include ultralow-dose CT (ULD-CT) and
focused lung ultrasound (FLUS). ULD-CT is a modification of traditional SD-CT,
limiting radiation exposure while maintaining adequate image clarity. FLUS, par-
ticularly when conducted by skilled operators using advanced ultrasound equip-
ment, has been shown to have high sensitivity and specificity rates for the diagnosis
of CAP. Nonetheless, the rise in handheld ultrasound (HHUS) devices and the rel-
ative scarcity of experienced FLUS operators warrants an examination of the accu-
racy of FLUS when performed by newly certified operators using HHUS. In light
of these challenges and given that often antibiotic treatment is commenced in the
ED, this thesis seeks to evaluate current initial antibiotic prescription patterns aris-
ing from uncertain diagnoses and diagnostic imaging accuracy for CAP in the ED

and imaging’s potential to reduce diagnostic uncertainty.
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HVAD VED VI?
Empirisk antibiotikabehandling af CAP i akutomra-
der er ofte praeget af diagnostisk usikkerhed, og stan-
dard CXR har begraenset ngjagtighed sammenlignet

med SD-CT.

Fact box (in Danish)

Objectives

The overarching aim of this thesis was to evaluate current
antibiotic prescription patterns and explore the accuracy
of various diagnostic imaging techniques for CAP. The
specific objectives were to:

1. examine empiric antibiotic therapy for patients
with CAP and estimate the prevalence of pre-
scriptions arising from uncertain diagnoses
(Study 1)

2. examine the precision of applied severity-based
antibiotic guidelines for empirical treatment of
LMC pneumonias (Study 1)

3. estimate the diagnostic accuracy of the follow-
ing imaging modalities for opacities consistent
with CAP and compare them with the accuracy
of CXRs, with SD-CT as reference standard:
- FLUS using HHUS by newly certified operators
(Study 2)

- ULD-CT (Study 3)

4. evaluate the efficacy of the current standard im-
aging modality, CXR, versus the highest poten-
tial of imaging, SD-CT, in enhancing diagnostic

certainty for CAP

Methods

Study 1 was a register-based cross-sectional analysis of

nontraumatic patients presenting to hospitals in the Re-

gion of Southern Denmark over a 2-year period. The an-
tibiotics prescribed to all patients discharged with a diag-
nosis of pneumonia were identified. In addition, for cases
with a credible CAP pathogen, the percentage of LMC
pneumonia cases that were prescribed antibiotics with
LMC coverage, as well as the percentage of patients who
were prescribed antibiotics with LMC coverage and who
had LMC pneumonia, were calculated.
Studies 2 and 3 were multicenter cross-sectional studies
with data prospectively collected from patients admitted
to the EDs with suspected pneumonia. Study 2 examined
the diagnostic accuracy of FLUS conducted by newly cer-
tified operators using HHUS devices, while Study 3 ex-
amined the diagnostic accuracy of ULD-CT. Each modal-
ity was compared with the CXR, against SD-CT used as
the reference standard. Additionally, the Cohen’s kappa
coefficient and agreement of CXR and SD-CT with expert

diagnosis were compared.

Results

Study 1 was based on a sample of 13,352 patients diag-
nosed with pneumonia and prescribed empiric antibiotic
therapy within 24 hours. The most frequently prescribed
antibiotic was piperacillin/tazobactam (n = 4,488, 34%),
followed by beta-lactamase-sensitive penicillin (n =
3,324, 25%). Only 37% (CI [28, 47]) of patients with LMC
pneumonia were covered by the empirical antibiotic
treatment, while only 12% (CI [8, 15]) of patients treated
with antibiotics with LMC coverage actually had LMC
pneumonia. Of non-LMC pneumonia cases, 22% (CI [20,

24]) were prescribed antibiotics with LMC coverage.

Studies 2 and 3 were based on a sample of 325 patients
with suspected pneumonia. The results of Study 2 show

that FLUS has a sensitivity of 32% and a specificity of
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PERSPEKTIVERING
Implementering af ULD-CT som alternativ til CXR
kan oge diagnostisk sikkerhed, men yderligere diag-
nostiske tiltag ber overvejes, iser i forbindelse med

behandling af LMC-pneumonier.

Fact box (in Danish)
81%, while ULD-CT has a sensitivity of 84% and a spec-

ificity of 83% to detect opacities consistent with CAP. In
contrast, CXR has a sensitivity of 69% and a specificity of
69%. These findings show that compared with CXR,
FLUS has a significantly lower sensitivity, while ULD-CT
has a significantly higher sensitivity and specificity. Co-
hen's kappa for CXR agreement with expert diagnosis
was 0.31, corresponding to a moderate agreement of 64%
with expert diagnosis. For SD-vii CT, Cohen's kappa was
0.37, corresponding to a moderate agreement of 69%
with expert diagnosis. The kappa value was significantly

higher for SD-CT compared to CXR (p < 0.001).

Conclusion

Empiric antibiotic therapy for patients diagnosed with
CAP is based on a significant degree of diagnostic uncer-
tainty. Severity-based antibiotic guidelines' ability to
provide specific and adequate coverage for LMC pneu-
monia is low. When conducted by newly certified oper-
ators using HHUS devices, FLUS has low sensitivity com-
pared with CXR for visible lung opacities consistent with
CAP. ULD-CT shows superior diagnostic accuracy and is
a promising alternative to CXR. However, our findings
suggest a modest potential for increased diagnostic cer-
tainty with imaging techniques beyond CXR, highlight-
ing the need for additional diagnostic measures beyond

imaging.
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HVAD TILFOJER AFHANDLINGEN?
ULD-CT viser hgjere diagnostisk nejagtighed sam-
menlignet med CXR, mens FLUS med HHUS udfert

af nyuddannede operaterer har lavere sensitivitet.

Fact box (in Danish)
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Penetrerende traume efter uheldigt mode med tyr
Penetrating Trauma Following an Unfortunate Encounter with a Bull
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Resumé

En 45-arig mand var ude for et uheldigt mgde med en tyr i forbindelse med sit fritidsarbejde med kvaeg. Han

blev Igftet op i luften og padrog sig et penetrerende traume mod lysken. Han blev modtaget som traume,
hvor CT-scanningen viste en 20 cm dyb gang uden perforation til abdomen. Det endte lykkeligt, men under-
streger vigtigheden af at gennemga hajenergitraumer systematisk ud fra traumemekanismen og udfgre re-

levante undersggelser, til trods for at patienten er ABC-stabil.

English abstract

A 45-year-old man had an unfortunate encounter with a bull while working with cattle in his spare time. He

was lifted into the air and sustained a penetrating injury to the groin. He was received as a trauma patient,

and a CT scan revealed a 20 cm deep tract without perforation into the abdomen. The outcome was favora-

ble, but the case highlights the importance of systematically evaluating high-energy trauma based on the

mechanism of injury and performing relevant examinations, even when the patient is ABC-stable.

Keywords: Trauma; Subcutaneous penetrating lesion; Emphysema; Cattle; Bull

Introduktion

enetrerende traumer forarsaget af kveaeg kan
vere associeret med hgj mortalitet som folge af
abdominale skader og med risiko for omfat-
tende hovedtraumer. Det er hovedsageligt landmend og
andre, der omgas kveaeg, som er i risiko, og et studie fra
Schweiz beskriver, at traumer forarsaget af tyre — eller
landmaend, der er blevet stanget — har hgjere mortalitet
[1]. Derfor er systematik traumemodtagelse og korrekt

diagnostik afgerende for patientens udfald.

Dansk Tidsskrift for Akutmedicin, 2025; 8(1): 91-93

HVAD VED VI?
Kvaegrelaterede traumer er associeret med hgj morta-

litet.

Sygehistorie

En 45-arig mand, der i sin fritid arbejder med kveeg, blev
indbragt i traumemodtagelsen efter at vaere blevet stanget
i venstre lyske af en tyr. Han beskriver, at han blev loftet
op i luften, da tyren stangede ham, hvilket medferte mis-

tanke om et penetrerende traume.

Han havde vaeret ABC-stabil under transporten.
Objektivt blev der pavist en 5 centimeter lang, gabende

fleenge over venstre lyskeregion med indblik til subcutis

(@Ol
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og den underliggende muskulatur. P4 grund af traume-
mekanismen blev der udfert fuld traumescanning for at

udelukke intraabdominal perforation samt gvrige skader

[2].

CT-scanningen viste subkutant emfysem, laceration af
huden i venstre lyske og spredte luftbobler i subcutis. Der
blev ikke fundet vaskulere skader eller skader pa de int-

raabdominale organer.

Patienten fik under generel anastesi (GA) foretaget deb-
ridement og eksploration af sarskaden med en karkirurg
til stede. I kraniel retning blev der beskrevet en kavitet
pa 6x8 cm med en ca. 20 cm dyb gang. Kaviteten blev
sonderet, og der kunne ikke lokaliseres perforation til ab-
domen, hvorfor der ikke blev foretaget supplerende lapa-
roskopi [3].

Efter geeldende instrukser blev sarskaden behandlet med
i.v piperacillin/tazobactam samt daglige sartilsyn. Patien-
ten blev udskrevet velbefindende efter 5 dogn uden va-

rige mén, fraset ar pa bugveaeggen.

Figur 1. Sagittal CT-scanning af patienten.

HVAD TILFQJER CASE REPORTEN?
Ikke alle penetrerende traumer er intraabdominale

til trods for hej energi.

Diskussion

Denne case beskriver et relativt sjeldent forekommende
hejenergitraume i Danmark, der kunne vaere associeret
med intraabdominale skader og potentielt hgj mortalitet
grundet lesion af lyskekarrene. Det er yderst vigtigt at
opretholde systematisk traumemodtagelse trods en ABC-
stabil patient under transporten samt viderebehandle ud
fra relevante algoritmer. Eksempelvis kan der i dette til-
feelde gores brug af en Western Trauma Associa-
tion (WAT) algoritme for stiksar [4]. Endvidere anbefales
relevant eksploration under GA for at fa ordentligt ind-
blik i leesionens omfang samt udelukke en eventuel per-
foration af peritoneum, selvom traumescanningen ikke

viser tegn til fri luft i abdomen.

Figur 2. Aksial CT-scanning af patienten.
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Bilateral spontan trykpneumothorax hos en ellers rask 13-arig dreng
Bilateral spontaneons tension pneumothorax in an otherwise healthy 13-year-old boy
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Resumé

Bilateral spontan pneumothorax er en meget sjeelden og alvorlig tilstand. Vi preesenterer en tidligere rask
13-arig dreng, der debuterede med akut andengad efter hoste. Patienten udviklede et fulminant respiratorisk
og cirkulatorisk kollaps, som stabiliserede sig efter bilateral dekompression. Yderligere undersggelser afsla-
rede bilaterale lungebullae, som blev behandlet kirurgisk. Der var ingen andre risikofaktorer. Patienten over-
levede uden fysiske mén, men har senere haft flere tilfeelde af unilaterale pneumothorax.

English abstract

Bilateral spontaneous pneumothorax is a very rare and serious condition. We present a previously healthy
13-year-old boy who developed acute shortness of breath following a cough. The patient experienced a
fulminant respiratory and circulatory collapse, which stabilized after bilateral decompression. Further inves-
tigations revealed bilateral pulmonary bullae, which were treated surgically. There were no other risk factors.
The patient survived without physical sequelae but has since experienced several episodes of unilateral
pneumothorax.

Nagleord: Bilateral trykpneumothorax; Spontan pneumothorax; Kredslabskollaps; Intensiv; Bem; Paediatri

Introduktion

neumothorax er defineret som tilstedevaerelsen
HVAD VED VI?
af luft i pleurahulen. Hvis den underliggende
Bilateral pneumothorax er meget sjeeldent og poten-
patologi ikke er traumatisk eller iatrogen, kal-
tielt meget alvorligt.

des den for en spontan pneumothorax. Denne kan videre

Sygehistorie

klassificeres som en primer spontan pneumothorax
(PSP), hvor patienten ikke har nogen underliggende En tidligere rask 13-drig dreng debuterede med akut ind-
kendte lungesygdomme. PSP forekommer hyppigere hos settende andened efter et hosteanfald i hvile. Alarmcen-
hoje, tynde maend og hos rygere (1). Selvom en spontan  tralen blev kontaktet, og en akutbil med en paramedici-

pneumothorax er en relativt hyppig tilstand, er den bila- ~ Ter samt en ambulance blev tilkaldt. Ved akutbilens an-

terale spontane pneumothorax sjzlden med en pravalens ~ komst fortzller faren, at patienten har haft let &ndened

pé 1,3-1,9% af alle spontane pneumothorax tilfelde (2). og tor hoste i 2 uger; der har ikke varet noget traume,
Dansk Tidsskrift for Akutmedicin, 2025; 8(1): 94-97
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ingen arvelige kardiopulmonale sygdomme og ingen fe-
ber. Patienten havde hurtig og overfladisk respiration,
var bleg og klamt svedende med en saturation (SaOz2) pa
75%. Patienten blev transporteret til nermeste sygehus
under stotteventilation med 100% ilt, uden forbedring.

Ved ankomst til sygehuset var patienten naer bevidstles
med sver hypoksi (SaO2 < 70%), takykardi (puls > 130)
og blev hurtigt hypotensiv (MAP < 55). Patienten blev
intuberet akut, men var sver at ventilere, og der var in-
gen forbedring pa 100% ilt. Lungeauskultation var med
nedsatte eller fraveerende respirationslyde bilateralt. Ar-
teriel blodgasanalyse viste svaer hypoksi (pOz2 = 5 kPa) og
respiratorisk acidose (pH = 6,94 & pCO:2 = 16 kPa). Lun-
geultralyd anterosuperiort bilateralt pa thorax viste fra-
veer af lungsliding og lungpulse bilateralt. Lungpoint
kunne ikke identificeres. Aktionsdiagnosen var bilateral
pneumothorax, og rentgen af thorax (fig. 1) pa stuen be-
kreftede mistanken. Patienten blev aflastet akut med bi-
lateral fingerthorakotomi med eklatant effekt, herunder
naernormalisering af puls og blodtryk samt udtalt forbed-

ring i saturation.

Kontrol arteriel blodgasanalyse viste pO2 pa 16.9 kPa, pH
pa7.14 og pCO:2 pa 8.9 kPa. Kontrolrentgen efter bilateral
kirurgisk draenanlaeggelse (14 French) (fig. 2) viste bety-
delig bedring. Patienten blev transporteret til berneint-
ensiv, hvor CT-scanning viste bilaterale lungebullae, som
blev behandlet kirurgisk med bullaresektion og pleuro-

dese. COVID-19-testen var negativ.

Yderligere undersogelser, inklusiv genetisk udredning
for Marfan-syndrom, ekkokardiografi, lungefunktions-
test og gjenundersegelser, var alle uden tegn til underlig-
gende sygdom. Patientens bullae, samt en vakstspurt pa
13-15 cm i aret op til debut, var de eneste positive fund.

Trods kirurgisk behandling har patienten haft episoder

med unilaterale pneumothoraxer ved opfelgning 1 ar ef-

ter.

HVAD TILFQJER CASE REPORTEN?
Sygehistorien bidrager til at belyse en sjalden, men
potentiel dedelig tilstand, der skal mistaenkes og be-

handles akut. Her beskrives et atypisk forlgb, hvor

patienten ikke havde nogen risikofaktorer.

Diskussion

Sygehistorien illustrerer alvorligheden af bilateral tryk-
pneumothorax baseret pa klinisk preesentation, rentgen-
billeder og initial arteriel blodgas. Mistanken om bilateral
pneumothorax opstod grundet manglende luftskifte bila-
teralt, men andre diagnoser blev overvejet pa grund af
tilstandens sjeldenhed. Som differentialdiagnose blev
status asthmaticus overvejet pa grund af manglende luft-
skifte bilateralt og hard ventilation efter intubation. Der
var bekymring for, at dekompression kunne forverre til-
standen og potentielt vaere dedelig, hvis aktionsdiagno-

sen var forkert.

Pa rentgenbilledet ses et smalt, midtstillet hjerte uden
forskydning af mediastinum, med nertotalt kollaps af
begge lunger. Den manglende ventilation forklarer det
respiratoriske kollaps, mens det jevnt fordelte tryk kom-
promitterer hjertes fyldning og medferer obstruktivt
shock og kredslebssvigt. Patienten blev overtryksventile-
ret bade med stotteventilation og efter intubation, hvil-

ket kan have bidraget til hans alvorlige tilstand.

https://doi.org/10.7146/akut.v8i1.142343
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Figur 1. Initialt rentgenbillede, der viser sveer bilateral tryk-

pneumothorax

Der er fi opgerelser over hyppigheden af bilateral spon-
tan pneumothorax, og de inkluderer fa patienter (2-4). De
fleste tilfeelde involverer maend og skyldes underliggende
sygdomme (62%). I Danmark er der beskrevet flere til-
feelde med bilateral pneumothorax, men @tiologien er ia-
trogen i dem alle. Dette er den forste sygehistorie med
spontan bilateral pneumothorax i Danmark. Patienten
havde ingen risikofaktorer for spontan pneumothorax,
fraset vaekstspurten. Dette understreger vigtigheden af
hurtigt at overveje spontan pneumothorax som en poten-
tiel arsag til akut andened, selv hos unge uden traume el-

ler kendte lungesygdomme.

EIGGENDE

Figur 2. Kontrolrontgen efter bilateral pleuradreenanlaeggelse
med naermest helt udfoldede lunger bilateralt og et midtstillet
hjerte af normal storrelse. Venstre dreen korrekt placeret. Hojre
dreen er velplaceret, dog mistznkes det sidste dreenhul til at

vaere uden for thorax. Der ses bilateralt subkutant emfysem.

HVORDAN KAN CASEN BRUGES I DANSKE
AKUTMODTAGELSER?
Patienter med relevant symptomatologi og forlab
skal aflastes pa klinisk mistanke alene. Vi blev vild-
ledt af, at der var manglende luftskifte bilateralt, hvil-
ket er atypisk, da en pneumothorax uden traume of-
test er unilateral. Vi mener, at sygehistorien kan bru-
ges i akutmodtagelserne som en pdmindelse og et ek-

sempel pa en tilstand, der meget hurtigt kan fa et de-

deligt forlab.
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