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Strengths and limitations of this study

 ► This population- based cohort study included all con-
tacts and patients registered in the emergency de-
partment at a university teaching hospital covering 
a 3- year period.

 ► Due to the Danish comprehensive registers, we 
were able to present a 100% follow- up.

 ► The diagnosis was based on data at arrival that re-
flected the present clinical situation.

 ► It was a single- centre study, this may limit general-
isability of the results.

 ► All minor traumas, for example, a twisted ankle, 
were excluded, and we had no data on organ failure 
among these contacts.

AbStrACt
Objectives The aim was to describe population- based 
incidence and emergency department- based prevalence 
and 1- year all- cause mortality of patients with new organ 
failure present at arrival.
Design This was a population- based cohort study of 
all citizens in four municipalities (population of 230 000 
adults).
Setting Emergency department at Odense University 
Hospital, Denmark.
Participants We included all adult patients who arrived 
from 1 April 2012 to 31 March 2015.
Primary and secondary outcome measures Organ 
failure was defined as a modified Sequential Organ Failure 
Assessment score≥2 within six possible organ systems: 
cerebral, circulatory, renal, respiratory, hepatic and 
coagulation.
The primary outcome was prevalence of organ failure, 
and secondary outcomes were 0–7 days, 8–30 days and 
31–365 days all- cause mortality.
results We identified in total 175 278 contacts, of which 
70 399 contacts were further evaluated for organ failure. 
Fifty- two per cent of these were women, median age 62 
(IQR 42–77) years. The incidence of new organ failure was 
1342/100 000 person- years, corresponding to 5.2% of all 
emergency department contacts.
The 0–7- day, 8–30- day and 31–365- day mortality was 
11.0% (95% CI: 10.2% to 11.8%), 5.6% (95% CI: 5.1% to 
6.2%) and 13.2% (95% CI: 12.3% to 14.1%), respectively, 
if the patient had one or more new organ failures at first 
contact in the observation period, compared with 1.4% 
(95% CI: 1.3% to 1.6%), 1.2% (95% CI: 1.1% to 1.3%) and 
5.2% (95% CI: 5.0% to 5.4%) for patients without. Seven- 
day mortality ranged from hepatic failure, 6.5% (95% CI: 
4.9% to 8.6%), to cerebral failure, 33.8% (95% CI: 31.0% 
to 36.8%), the 8–30- day mortality ranged from cerebral 
failure, 3.9% (95% CI: 2.8% to 5.3%), to hepatic failure, 
8.6% (95% CI: 6.6% to 10.8%) and 31–365- day mortality 
ranged from cerebral failure, 9.3% (95% CI: 7.6% to 
11.2%), to renal failure, 18.2% (95% CI: 15.5% to 21.1%).
Conclusions The study revealed an incidence of new 
organ failure at 1342/100 000 person- years and a 
prevalence of 5.2% of all emergency department contacts. 
One- year all- cause mortality was 29.8% among organ 
failure patients.

IntrODuCtIOn
background
Patients who arrive at the doorstep of an 
emergency department (ED) are heteroge-
neous and in very different conditions where 
some are critically ill. Identifying these as 
soon as possible prehospitally as well as at 
arrival to the ED is crucial, as early treatment 
is believed to improve prognosis.

Most research regarding organ failure are 
on selected patient groups in the ED1–5 or in 
the post ED period.6 7 These studies find that 
organ failure is a frequent potential critical 
condition, with a high mortality.

Studies indicate a high prevalence of organ 
failure and in- hospital mortality.8–11 Further-
more, organ failure affects not only in- hos-
pital prognosis but also long- term morbidity 
and mortality.12–14 In addition, different prev-
alences are described for different organ fail-
ures, and the mortality varies by organ failure 
and number of organ failures.15–17 These 
studies are less useful for the public health 
planning as well as upfront clinical evaluations 
and decisions, because patients included are 
selected, and might be considerable different 
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from the very diverse acutely ill patients identified and 
treated upon arrival to the ED.

The epidemiology and characteristics for organ failure 
patients at population level as well as upfront at ED 
presentation are unknown. An efficient identification 
of these patients might improve quality of treatment, 
effective utilisation of healthcare resources and most 
important improve patient prognosis.

Objectives
Our primary objective was to describe the population- 
based incidence and ED- based prevalence of adult 
patients with organ failure, and secondary end points 
were prevalence of specific organ failures and to examine 
the 7 days, 8–30 days and 31–365 days all- cause mortality.

MethODS
Design and setting
We performed a population- based observational follow- up 
study of all adult patients evaluated at the ED at Odense 
University Hospital, Denmark, covering a 3- year period 
from 1 April 2012 to 31 March 2015.

The Danish Health Care System is tax- funded and 
provides free of charge healthcare for the entire popula-
tion. The ED at Odense University Hospital is the primary 
emergency entrance for a population of ~230 000 covering 
all adult patients; except patients in chemotherapy or radi-
ation therapy, women in active labour, patients in ongoing 
nephrological treatment and patients with severe cardiac 
disease diagnosed prehospital. The ED provides 24- hours 
emergency care including a level-1 trauma centre with 
65 000 visits per year. Odense University Hospital is a 
1000- bed university teaching hospital covering all medical 
specialties. Primary care physicians act as gatekeepers for 
non- obvious acute patients and non- acute patients in the 
Danish Health Care System. Patients are allocated to the 
ED by a primary care physician or by public prehospital 
emergency service,18 and are evaluated by healthcare 
personnel, primarily four- level adaptive process triage by 
a specialised nurse,19 treatment or start of treatment initi-
ated by doctors and nurses. All patients have vital values 
measured and laboratory tests performed based on clin-
ical evaluation. Unaffected patients with minor trauma 
have none of these performed.

Participants
We retrospectively identified all acute patients ≥18 years 
of age who arrived at the ED within the study period and 
evaluated patients for six possible predefined organ fail-
ures (cerebral, circulatory, renal, respiratory, hepatic or 
coagulation). We excluded patients, if they were living 
outside the hospital’s primary catchment area, unidenti-
fied or registered with an invalid identification number. 
Follow- up was based at the Danish population- based 
databases20 21 from initial ED contact date to emigration, 
death or 365 days following entry, whichever came first.

Data sources
The unique Danish personal identification number, 
which is assigned to all Danish citizens since 1968, and 
allows combination of individual patient data from 
different registers, was used to identify all patients.20 
online Supplemental information was obtained from the 
Danish National Patient Registry, which contains data on 
all hospital admissions since 1995 in Denmark,21 and the 
Danish Civil Registration System.22

Vital values were extracted from electronic patient 
records and supplemented with data from the hospitals’ 
laboratory. We performed a manual chart review of elec-
tronic records with missing vital values to fill in missing 
data.

We determined the population of adult residents in the 
middle study year, within the hospital catchment area, by 
online search at Statistics Denmark website.23

Definitions
Organ failure was defined based on Sequential Organ 
Failure Assessment (SOFA) Score,24 25 which is used in 
the intensive care unit (ICU) setting. Due to research 
located in an ED, we used modified definitions that were 
based on SOFA criteria and with input from quick- SOFA 
(qSOFA)14 26–30:

Respiratory failure: PaO2<8.4 kPa or saturation<91%.
Coagulation failure: platelet <100×109/L and earlier 

platelet count >100×109/L or never previously registered.
Hepatic failure: bilirubin >33 µmol/L and earlier bili-

rubin <33 µmol/L or never previously registered.
Circulatory failure: systolic blood pressure <100 mm 

Hg.
Cerebral: Glasgow Coma Scale (GCS) Score <13.
Renal: creatinine>171 µmol/L and earlier creatinine 

<171 µmol/L or never previously registered.

Variables
The primary outcome was prevalence of organ failure, 
and secondary outcomes were 0–7 days, 8–30 days and 
31–365 days all- cause mortality.

Primary variables were first recorded vital values (blood 
pressure, heartrate, respiratory frequency, saturation, 
GCS and temperature) within 6 hours after arrival to the 
ED. Furthermore, we included first achievable laboratory 
values (creatinine, PaO2, platelet, bilirubin, arterial satu-
ration) within 24 hours of arrival. Laboratory values regis-
tered within 1 year were extracted to identify if patients 
had previously identified hepatic, coagulation or renal 
failure.

Charlson Comorbidity Index (CCI)31 was calculated 
based on previous 10 years hospital discharge diagnoses.

Statistical methods
Descriptive data on contact and individual patient level 
were presented as numbers and proportions. Continuous 
and categorical data were presented as medians, quar-
tiles and ranges where appropriate. Proportions were 
presented with 95% CI based on binomial distribution. 
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Figure 1 Flowchart of the study population, from all adult 
emergency department contacts to first contact patients.

Age was grouped in four: 18–44, 45–64, 65–84 and >84 
years of age at arrival to the ED. CCI was calculated and 
presented in four groups: 0, 1, 2 and >2.

Patients were included for post- hoc analysis the first 
time they presented with any new organ failure within the 
observation period. Incidence was determined per 100 
000 person- years (py), based on the general population 
in middle observation year, 2013, 95% CI for events per 
time unit was based at a Poisson distribution.

Data were reported as number of contacts with and 
without new organ failure.

Contrary to prevalence analysis that was based on all 
contacts evaluated for possible organ failure, mortality 
analysis was based at the first contact in the observation 
period. Mortality was presented in Kaplan- Meier plots, 
to illustrate any impact from numbers of organ failures, 
and to present any differences in mortality according 
to different single organ failures. The 0–7- day, 8–30- 
day and 31–365- day mortality was presented for patients 
with and without new organ failure, and according to 
individual new organ failure and numbers of new organ 
failures.

To present HR with 95% CI, we performed Cox propor-
tional hazard regression analysis, both crude analysis 
and adjusted for potential predefined risk factors, age, 
gender, comorbidity and individual organ failures.

Multivariable logistic regression adjusted for age, 
gender, CCI was used for risk factor evaluation of 
presenting with or without new organ failure.

Missing values were handled as within normal range’, 
followed by a sensitivity analysis to evaluate this presump-
tion, based on all- cause mortality for individual missing 
values.

All statistical analysis was performed using Stata V15.0.
The study was reported according to The Strengthening 

the Reporting of Observational Studies in Epidemiology 
(STROBE) statement and The STROBE explanation and 
elaboration.32 33

Patient and public involvement
This study was register- based without patient or public 
involvement in development, design or conduct of the 
study.

reSultS
Prevalence
All ED contacts within the 3- year study period were iden-
tified, 175 278, 50.3% were males and the median age was 
52 years (IQR 32–71) at arrival (figure 1).

We identified 9187 contacts with one or more new 
organ failures at arrival. This corresponds to a incidence 
rate of 1342/100 000 person- years (py) (95% CI: 1066 to 
1690/100 000 py) (supplemental 1),23 and an ED preva-
lence of 5.2%. The most prevalent organ failure was respi-
ratory (n=4428, 2.5%), followed by circulatory (n=2137, 
1.2%), cerebral (n=1593, 0.9%), renal (n=1218, 0.7%), 
hepatic (n=972, 0.6%) and the fewest contacts presented 
with coagulation failure (n=395, 0.2%) (table 1).

One organ failure was present in 7882 patients, two in 
1092 patients and three or more in 214 patients.

Among contacts evaluated for possible new organ 
failure at ED arrival, 52.1% were women and median age 
was 62 years (IQR 42–77). Some basic characteristics are 
presented as online supplemental 2.

Mortality
Mortality analysis was based at the incident contact within 
the study period where there was evaluation for organ 
failure, n=40 423, where the prevalence of new organ 
failure was 13.0%. The most predominant risk factor for 
presenting with organ failure was male sex, old age and 
a high level of comorbidity (online supplemental 2 & 3).

The overall 7- day, 8–30- day and 31–365- day mortality 
was 11.0% (95% CI: 10.2% to 11.8%), 5.6% (95% CI: 
5.1% to 6.2%) and 13.2% (95% CI: 12.3% to 14.1%) if 
the patient had one or more new organ failures at arrival 
at first contact, compared with 1.4% (95% CI: 1.3% to 
1.6%), 1.2% (95% CI: 1.1% to 1.3%) and 5.2% (95% CI: 
5.0% to 5.4%) for patients without new organ failure at 
arrival to the ED (table 2).

The 7- day mortality was highest for patients with cere-
bral failure 33.8% (95% CI: 31.0% to 36.8%) and lowest 
for hepatic failure 6.5% (95% CI: 4.9% to 8.6%), the 
8–30- day mortality was 8.6% (95% CI: 6.6% to 10.8%) for 
hepatic failure and 3.9% (95% CI: 2.8% to 5.3%) for cere-
bral failure and 31–365- day mortality was 18.2% (95% 
CI: 15.5% to 21.1%) for renal failure and 9.3% (95% 
CI: 7.6% to 11.2%) for cerebral failure. Both 7- day and 
8–30- day mortality increased by number of organ failure 
at arrival to the ED (table 2 and figure 2).

The 0–7- day, 8–30- day and 31–365- day HR of death was 
5.5 (95% CI: 4.9 to 6.2), 3.2 (95% CI: 2.7 to 3.7) and 1.9 
(95% CI: 1.8 to 2.1) for patients with new organ failure 
at arrival compared with patients without, adjusted for 
gender, age and comorbidity.

https://dx.doi.org/10.1136/bmjopen-2019-032692
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Table 1 New organ failure within study period based on all adult emergency department contacts and contacts evaluated

Contacts

All adult ED contacts within the 
study period

Contacts evaluated for possible 
organ failure

n % n %

In total 175 278 100.0 70 399 100.00

  Age in years, median (IQR) 52 (32–71) 62 (42–77)

  Gender

  Female 87 160 49.7 36 678 52.1

  Male 88 118 50.3 33 721 47.9

New organ failure

  Yes 9187 5.2 9187 13.0

  No 166 091 94.8 61 212 87.0

Site of organ failure

  Respiratory 4428 2.5 4428 6.3

  Circulatory 2137 1.2 2137 3.0

  Coagulation 395 0.2 395 0.6

  Hepatic 972 0.6 972 1.4

  Renal 1218 0.7 1218 1.7

  Cerebral 1593 0.9 1593 2.3

Number of new organ failures

  1 7882 4.5 7882 11.2

  2 1091 0.6 1091 1.6

  ≥3 214 0.1 214 0.3

Disease category ICD10 grouped discharge diagnoses

  Infection 2256 3.2

  Neoplasms 874 1.2

  Haematologic 526 0.8

  Endocrine 2466 3.5

  Psychiatric 1785 2.5

  Neurologic 2381 3.4

  Circulatory 4994 7.1

  Respiratory 7633 10.8

  Digestive 5885 8.4

  Skin 1122 1.6

  Musculoskeletal 1995 2.8

  Genitourinary 2853 4.1

  Unspecified 15 991 22.7

  Injury 9586 13.6

  Other 9115 13.0

Based on patients with only one organ failure at arrival 
mortalities differed between the six different identified 
organ failures (figure 3), and the 0–7- day HR of death 
ranged from 2.1 (95% CI: 1.3 to 3.3) for patients with new 
hepatic failure to 21.8 (95% CI: 18.7 to 25.4) for patients 
with new cerebral failure, adjusted for gender, age and 
comorbidity, compared with patients without new organ 
failure. The adjusted 8–31- day HR ranged from coagula-
tion 1.1 (95% CI: 0.3 to 3.4) to hepatic 4.3 (95% CI: 3.0 to 

6.2), and the adjusted 31–365- day HR ranged from respi-
ratory 1.7 (95% CI: 1.5 to 1.9) to coagulation 2.4 (95% CI: 
1.6 to 3.5) (online Supplemental 4).

Data for patients with missing data for the individual 
organ failures are presented in online supplemental 5.

https://dx.doi.org/10.1136/bmjopen-2019-032692
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Table 2 Mortality, first contact

Patients

7- day mortality 8–30- day mortality 31–365- day mortality 1- year mortality

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Organ failure

  Yes 11.0 (10.2 to 11.8) 5.6 (5.1 to 6.2) 13.2 (12.3 to 14.1) 29.8 (28.6 to 31.0)

  No 1.4 (1.3 to 1.6) 1.2 (1.1 to 1.3) 5.2 (5.0 to 5.4) 7.9 (7.6 8.2)

Site of organ failure

  Respiratory 7.9 (6.9 to 9.0) 6.4 (5.6 to 7.4) 13.5 (12.3 to 14.8) 27.8 (26.2 to 29.5)

  Circulatory 11.0 (9.3 to 12.9) 5.5 (4.3 to 6.9) 13.0 (11.2 to 15.1) 29.6 (27.0 to 32.2)

  Coagulation 12.6 (9.1 to 16.8) 7.1 (4.5 to 10.6) 13.9 (10.3 to 18.3) 33.7 (28.4 to 39.2)

  Hepatic 6.5 (4.9 to 8.6) 8.6 (6.6 to 10.8) 11.8 (9.6 to 14.4) 26.9 (23.8 to 30.3)

  Renal 14.3 (11.9 to 17.0) 8.4 (6.5 to 10.6) 18.2 (15.5 to 21.1) 40.9 (37.4 to 44.5)

  Cerebral 33.8 (31.0 to 36.8) 3.9 (2.8 to 5.3) 9.3 (7.6 to 11.2) 47.1 (44.0 to 50.1)

Number of organ failures

  1 9.0 (8.2 to 9.8) 4.9 (4.3 to 5.5) 13.2 (12.2 to 14.1) 27.0 (25.8 to 28.3)

  2 18.7 (15.9 to 21.7) 9.2 (7.2 to 11.5) 13.8 (11.4 to 16.5) 41.7 (38.1 to 45.3)

  ≥3 36.6 (29.2 to 44.6) 13.0 (8.3 to 19.2) 11.2 (6.8 to 17.1) 60.9 (52.9 to 68.5)

Figure 2 Kaplan- Meier survival curve illustrating overall 1- year mortality, organ failure at first contact. Without, one organ 
failure, two organ failures or multiple organ failures.

DISCuSSIOn
Of 175 278 total contacts, we identified 9187 contacts 
with new organ failure at arrival to the ED at Odense 
University Hospital within the 3- year study period, corre-
sponding to a prevalence of 5.2% and an incidence at 
population level at 1342 per 100 000 person- years (py). 
The highest number were arriving with respiratory failure, 
2.5%, followed by circulatory, cerebral, renal, hepatic and 
coagulation.

No previous studies have presented population- based 
data on organ failure incidence, but studies of other 

time- dependent conditions report a population- based 
incidence of sepsis from 260–780/100 000 py,34–37 an inci-
dence of shock at 75/100 000 py,5 an incidence of stroke 
90–150/100 000 py,38 39 and for myocardial infarction 
an incidence of 210–300/100 000 py,40 41 all lower than 
the incidence of organ failure presented. This demon-
strates that patients with organ failure are frequent and 
important as well from a public health and prehospital 
point of view, as well as from an ED point of view.

This study also indicates that organ failure is a serious 
condition with poor prognosis presenting a 0–7- day 
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Figure 3 Kaplan- Meier survival curve illustrating overall 1- year mortality, organ failure at first contact. Without, or one single 
organ failure.

mortality at 11.0% for patients with organ failure at first 
arrival within the study period, compared with 1.4% for 
patients without and the numbers for 1- year all- cause 
mortality were 29.8% and 7.9%, respectively, but the 
prognosis differentiates according to type of organ failure 
and short- time or long- time follow- up. Studies with other 
foci and organ failure definitions have identified in- hos-
pital mortality at 5%–15%9–11 for patients with new organ 
failure, which is in accordance with our 0–7- day mortality 
findings. Research on more restricted patient popula-
tions in the ED, suspected infection or sepsis patients, 
has presented in- hospital mortality around 10%, 30- day 
mortality between 10% and 25% and 1- year mortality 
around 30%, and in parallel to the present study with 
mortality increasing by increasing number of organ fail-
ures.4 42 43 Furthermore, cerebral failure, as in our study, 
had the strongest association with short- term mortality, 
followed by respiratory and circulatory failure, the latter 
in contrast to our study, and hepatic and cerebral failure 
were associated with long- term mortality.14 In organ 
failure patients with positive blood culture, the highest 
in- hospital mortality was observed in patients with circu-
latory failure followed by respiratory and cerebral.15 At 
the ICU, the in- hospital mortality is described around 
35% and 1- year mortality around 45%7 13 which is higher 
than our findings, and in contrast to our numbers, 
hepatic failure is described with highest short- term risk 
of death, but in accordance with our study respiratory has 
the lowest short- term mortality.6 13 Furthermore, organ 
failure also affects long- term prognosis, at the ICU, the 

5- year mortality is described around 60% and in patients 
with severe organ failure around 80%.13 In ED patients, 
organ failure is described as persistent in around 30% 
leading to higher morbidity and healthcare burdens.2

The prevalence of organ failure identified in this study 
falls in between the prevalence discovered in a systematic 
review conducted in preparation to this study, 7%–23%, 
based on very diverse non- ICU studies.8–11 44 Earlier 
studies indicate that the prevalence of organ failure in the 
ED increases by selection, where studies on patients with 
suspected infection present a prevalence between 20% 
and 28%,4 45 46 and the prevalence is reported at almost 
60% among patients with verified infection.47 It seems 
more unclear when looking at studies focusing at sepsis, 
before the third definition based on organ failure, where 
the prevalence of organ failure in the ED is described 
between 50% and 80%.48 49

Research on patients at the ICU has revealed a preva-
lence of organ failure between 35% and 60%,6 7 12 that is 
between three and five times the prevalence explored by 
our study, reflecting that patients at the ICU are highly 
selected and in worse condition, according to organ 
failure, than patients at arrival at the ED.

Studies describe respiratory and circulatory failure as 
most prevalent organ failures at the ICU,6 7 and this is in 
accordance with our findings at arrival to an ED.

Research on organ failure in non- ICU settings on 
infected, and shock patients, reveals the highest numbers 
of organ failure to be cardiovascular5 followed by either 
respiratory or renal,17 46 and the fewest patients with 
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organ failure presented with hepatic failure,2 50 almost in 
accordance with our findings.

Definitions of organ failure has major impact on the 
results presented, and one needs to consider this fact, 
when comparing data from organ failure studies using 
different definitions. Earlier studies have used, for 
example, discharge diagnoses, single organ failure scoring 
system or modified 2001 sepsis consensus organ failure 
definitions.8–11 51 Recently, most studies present organ 
failure data based on the SOFA Score,24 25 but some of the 
values are not clinical applicable to the ED, and this have 
led to almost equal attempts to modify the SOFA Score to 
fit the different ED settings in studies conducted.42 52 53 
These approaches are almost identical to our modified 
organ failure definitions, but the circulatory and respi-
ratory differs slightly from study to study due to differ-
ences in accessible information in different ED settings. 
In our case, we were not able to extract information on 
oxygen supplementation or intravenous fluid consump-
tion. Organ failure is defined as a SOFA Score ≥224 25 but 
we wanted to present data on single organ failure and 
not on combined scores from different organs, and this 
and abovementioned led to the modified organ failure 
definitions.

Strengths
Our study has several strengths. The cohort includes all 
contacts and patients registered in the ED at a university 
teaching hospital over a 3- year period. This provides a 
very broad and diverse group of acutely ill contacts and 
patients.

To fill in missing data, we performed a manual review 
of the patient’s electronic records, to minimise risk of bias 
before calculating the final estimations of organ failure 
prevalence and prognosis.

The diagnosis is based on data at arrival that reflects the 
present clinical situation.

Due to clearly defined catchment area, and one hospital 
serving this area, we were able to estimate population- 
based incidence.

Due to the Danish comprehensive registers, we were 
able to present a 100% follow- up.

limitations
The study has some limitations especially regarding gener-
alisability. It is a single- centre study. The results are prob-
ably generalisable to other populations and ED settings 
that treat acutely ill adult patients at arrival, and where 
the organisations resemble the description outlined in 
the Methods section.

Furthermore, missing data are present, although we 
did an extensive job to minimise the risk of bias attributed 
to missing data, we still present between 10% and 30% 
missing data on individual parameters, and the mortality 
data indicated that missing data was not equal to within 
normal range’, this might result in an underestimation 
of prevalence of new onset organ failure and the conse-
quent mortality.

Finally, some patients might have had an organ failure 
diagnosed by their general practitioner which the study 
did not account for.

We decided to exclude all minor trauma for example, 
a twisted ankle, but we have no data on organ failure 
among these contacts. We do believe that these contacts 
were without new organ failure, but we cannot be 100% 
certain, and if some of these contacts arrived with a new 
organ failure, our prevalences are underestimated, we are 
presenting a minimum of organ failure prevalence.

Perspectives
This study describes organ failure as both frequent and 
critical when present at arrival to an ED and indicates that 
we need to stay focused at acutely ill adult patients in these 
states of disorders. This highlights the need for awareness 
regarding organ failure as soon as possible after arrival, 
or even earlier, in the prehospital setting. Healthcare 
personnel need to recognise the signs of organ failure, 
even before they become obvious, because presence of 
clinically recognisable signs of organ failure results in 
better treatment and compliance to guidelines.54 More 
research on aetiologies, signs of organ failure, and where 
and when to start treatment is needed, to hopefully better 
the poor prognosis for organ failure patients. Further-
more, established organ failure definitions applicable 
to different emergency settings are needed to improve 
quality of organ failure research in the emergency settings 
in the future.

COnCluSIOn
Organ failure was both frequent and a serious condition 
when present in adult acutely ill patients at arrival to an 
ED. We present an incidence of 1342/100 000 person- 
years and a 1- year all- cause mortality of 29.8% with wide 
variation according to type of organ failure.
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