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Abstract

Objective: Lower respiratory tract
infection (LRTI) is a frequent cause of

dyspnoea in EDs, and is associated
with considerable morbidity and
mortality. We described and com-
pared the management of this disease

in Europe and Oceania/South-East
Asia (SEA) cohorts.
Methods: We conducted a prospec-
tive cohort study with three time
points in Europe and Oceania/SEA.

Key findings

• We described and compared
European and Oceania/SEA
populations of patients pre-
senting to EDs with dyspnoea
and a diagnosis of LRTI.

• In Europe, more patients with
LRTI presented with cardio-
respiratory comorbidities.
They received more adjunct
therapies and had a higher
ICU admission rate than
patients from Oceania/SEA.
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We included in this manuscript
patients presenting to EDs with dys-
pnoea and a diagnosis of LRTI in
ED. We collected comorbidities,
chronic medication, clinical signs at
arrival, laboratory parameters, ED
management and patient outcomes.
Results: A total of 1389 patients
were included, 773 in Europe and
616 in SEA. The European cohort
had more comorbidities including
chronic heart failure, obesity,
chronic obstructive pulmonary dis-
ease and smoking. Levels of inflam-
matory markers were higher in
Europe. There were more patients
with inflammatory markers in
Europe and more hypercapnia in
Oceania/SEA. The use of antibiotics
was higher in SEA (72.2% vs
61.8%, P < 0.001) whereas intrave-
nous diuretics, non-invasive and
invasive ventilation were higher in
Europe. Intensive care unit admis-
sion rate was 9.9% in Europe cohort
and 3.4% in Oceania/SEA cohort.
ED mortality was 1% and overall in-
hospital mortality was 8.7% with no
differences between regions.
Conclusions: More patients with
LRTI in Europe presented with car-
dio-respiratory comorbidities, they
received more adjunct therapies and
had a higher intensive care unit admis-
sion rate than patients from Oceania/
SEA, although mortality was similar
between the two cohorts.

Key words: dyspnoea, emergency,
epidemiology, lung disease.

Introduction
Shortness of breath is a common rea-
son for presentation to EDs. A lower
respiratory tract infection (LRTI) is
responsible for approximately 20%
of patients presenting to the ED with
dyspnoea.1 It is strongly associated
with mortality, as up to 40% of
patients who die during their hospi-
tal stay are diagnosed with LRTI.1,2

LRTI is defined as an acute illness
with cough as the main symptom, at
least one additional lower respiratory
tract symptom and no alternative
explanation.3 The management of
LRTI depends on severity of the infec-
tion, demographics and comorbidities

(such as diabetes, cardiovascular dis-
ease and obstructive pulmonary dis-
ease). The diagnosis may require a
new infiltrate on chest radiography
and respiratory symptoms, some-
times atypical (especially in elderly
patients). Microbiological investiga-
tions can confirm the diagnosis.4

The pathogen identified is viral (e.g.
influenza) in approximately half or
bacterial in about 20% of patients.5

The management of community-
acquired pneumonia (CAP) is based
on antibiotics and ventilatory sup-
port, using mechanical ventilation in
extreme situations. An estimation of
915 900 episodes of CAP occurs in
adults ≥65 years each year in
the USA.6

The aim of this planned substudy
was to describe and compare the
demographic and clinical features,
treatment and outcome of patients
attending EDs across Europe and
Oceania/South-East Asia (SEA) with
a primary complaint of dyspnoea
and a LRTI diagnosis.

Methods
We conducted an international multi-
centre prospective, observational study
at three time points. The present study
was designed to evaluate diagnosis,
treatment and outcome of patients
presenting to the ED with dyspnoea.
The protocol (NCT02060799) was
described in previous publications1,7,8

and included 66 EDs in Europe and
46 in Oceania/SEA during three 72-h
study periods (winter, autumn and
spring 2014 in each region).
This planned substudy presents an

analysis of patients who were diag-
nosed with LRTI in the ED. LRTI in
our work includes acute exacerbations
of bronchiectasis and CAP. The diag-
nosis of LRTI was established by the
emergency physician caring for the
patient. We retained the main diag-
nosis of LRTI in ED for our analysis.
Data collected were patient charac-
teristics, comorbidities, chronic med-
ication, clinical signs at arrival,
laboratory parameters, ED manage-
ment and patient outcomes.
Outcomes of interest for this work

were differences in epidemiology,
management and outcomes between
European (EuroDEM) and Oceania/

SEA (Asia, Australia and New
Zealand Dyspnoea in Emergency
Departments [AANZDEM]) study
cohorts.

Statistical analysis

Results are presented as frequencies or
as median with interquartile ranges.
Categorical variables were analysed
using the χ2 test or Fisher’s exact test
as appropriate. Numerical variables
were analysed using the t test and the
Wilcoxon test (non-parametric vari-
ables). A P-value of less than 0.05 was
considered as statistically significant.
All data analyses were conducted
using SAS version 9.1 software (SAS
Institute, Cary, NC, USA).
The study was performed in accor-

dance with the Declaration of Hel-
sinki. Ethics committee approvals
were obtained for all sites according
to local requirements, and patient
consent for data collection was
obtained if requested.

Results
A total of 1389 patients with LRTI
were included, 616 from SEA and 773
from Europe, representing, respectively,
20.2% and 30.6% of AANZDEM
and EuroDEM cohorts.8 The median
age was 71 (57–82) years and 52.1%
were males. The median duration of
shortness of breath was 3 (1–6) days.
Patient characteristics are presented in
Table 1. Some comorbidities were sig-
nificantly higher in the European popu-
lation, such as chronic heart failure
(23.6% vs 12.4%), obesity (16.8% vs
6.4%), chronic obstructive pulmo-
nary disease (COPD) (34.9% vs
21.4%), cognitive dysfunction
(12.3% vs 8.5%) and smoking
(24.4% vs 10.8%). The mean of
comorbidities per patient was 2.7
(SD �2.0) without significant differ-
ence between the cohorts (2.5 [SD
�2.0] in SEA and 2.8 [SD �2.0] in
EuroDEM).
Vital signs and clinical signs at

admission are reported in Table 2.
Only 22.3% had temperature distur-
bance (fever or hypothermia). Rales
were the most representative sign of
LRTI (55.1%) and 17.8% had normal
pulmonary auscultation. Rales, wheez-
ing and rhonchi were significantly
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more frequent in the EuroDEM
cohort.
Laboratory parameters at admis-

sion were reported in Table 3.
Median white blood cell count
(WBCC) was 10.6 (8.0–14.6) g/L
and leucocytosis (WBCC >12 g/L)
was found in 37.4% of patients.
Median C-reactive protein was 20
(5–85) mg/dL and was significantly
higher in the EuroDEM cohort (41

[12–114] mg/dL vs 7 [2–23] mg/dL,
P < 0.001). Blood gas abnormalities
included acidosis (pH <7.3) in 9.2%
of patients and hypercapnia
(PaCO2 ≥50 mmHg) in 18%. Hyper-
capnia was found in 23.8% of
patients in the AANZDEM cohort
and in 15.5% of patients in the
EuroDEM cohort (P < 0.001).
The ED management included

antibiotics (66.5%), inhaled beta-2

agonists (40.1%), corticosteroids
intravenous or oral (23.3%), intrave-
nous diuretics (13.1%). The use of
mechanical ventilation was 1.4%.
Two-thirds (66.7%) of patients were
admitted to a ward, 28.3% of
patients were discharged home,
6.8% were admitted to intensive
care and 1% died in ED. The in-hos-
pital mortality was 8.7% without
statistical difference between the two

TABLE 1. Patient characteristics

Total AANZDEM EuroDEM P-value

n (%) 1389 616 (44.3) 773 (55.7)

Age (years), median (Q1–Q3) 71 (57–82), missing data n = 6 72 (56–83) 71 (57–81) 0.624

Male, n (%) 721 (52.1), missing data n = 6 326 (52.9) 395 (51.5) 0.599

Duration of symptoms (days), median
(Q1–Q3)

3 (1–6), missing data n = 134 3 (1–7) 3 (1–7) 0.986

Comorbidities, n (%)

Chronic heart failure 246 (18.4), missing data n = 55 76 (12.4) 170 (23.6) <0.001

Diabetes mellitus 312 (23.1), missing data n = 36 147 (23.9) 165 (22.3) 0.483

Hypertension 635 (47.0), missing data n = 37 275 (44.8) 360 (48.8) 0.143

Coronary artery disease 310 (23.3), missing data n = 61 146 (23.8) 164 (22.9) 0.705

AF/flutter 220 (16.3), missing data n = 42 92 (15) 128 (17.4) 0.229

Obesity 157 (12.0), missing data n = 78 39 (6.4) 118 (16.8) <0.001

Chronic obstructive pulmonary disease 386 (28.8), missing data n = 47 131 (21.4) 255 (34.9) <0.001

Chronic renal disease 168 (12.4), missing data n = 37 74 (12.1) 94 (12.7) 0.719

Cognitive dysfunction 144 (10.6), missing data n = 31 52 (8.5) 92 (12.3) 0.022

Active malignancy 116 (8.6), missing data n = 44 53 (8.7) 63 (8.6) 0.966

Smoker 235 (18.0), missing data n = 82 66 (10.8) 169 (24.4) <0.001

Asthma 228 (16.8), missing data n = 34 105 (17.2) 123 (16.6) 0.768

Prior PE 39 (2.9), missing data n = 39 15 (2.5) 24 (3.3) 0.382

Chronic medication use, n (%)

Beta-blockers 349 (25.2), missing data n = 3 122 (19.9) 227 (29.4) <0.001

ACE inhibitors or ARBs 408 (29.5), missing data n = 4 169 (27.6) 239 (30.9) 0.180

Aldosterone antagonists 58 (4.2), missing data n = 5 30 (4.9) 28 (3.6) 0.235

Cardiac glycosides 43 (3.1), missing data n = 5 23 (3.8) 20 (2.6) 0.210

Diuretics 369 (26.6), missing data n = 3 132 (21.5) 237 (30.7) 0.001

Inhaled beta-2 agonists 411 (29.7), missing data n = 4 172 (28.1) 239 (30.9) 0.255

Oral steroids 130 (9.4), missing data n = 4 50 (8.2) 80 (10.3) 0.167

Home oxygen 63 (4.5), missing data n = 4 16 (2.6) 47 (6.1) 0.002

Mode of arrival, n (%)

By ambulance† 754 (55.1), missing data n = 21 330 (54.8) 424 (55.4) 0.843

†Data are presented as number (%) or median (interquartile range). ACE, angiotensin-converting enzyme; ARB, angioten-
sin II receptor blockers; PE, pulmonary embolism.
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cohorts. Some differences were
noticed in the ED management
between the two cohorts (Table 4).
At discharge, the diagnosis of LRTI
was retained in 75.6% of hos-
pitalised patients, respectively,
83.7% (AANZDEM) and 68.8%
(EuroDEM) (P < 0.001).

Discussion
This subgroup analysis described
and then compared the clinical pre-
sentation, investigations and man-
agement of patients attending the ED
with dyspnoea and a diagnosis of
LRTI. It was noted almost a quarter
(22%) had an abnormal temperature
and 18% had normal auscultation.
This result may probably be
explained by the difference in tem-
perature measurement methods and
by the age of our population. Indeed,
increased body temperature could be
absent in elderly patients.9 More

European patients had comorbidities,
including smoking, COPD, obesity,
chronic heart failure and cognitive
dysfunction. Rales, wheezing and
rhonchi were found in the majority of
European patients, possibly because
of the high proportion of smokers
and COPD.
There were some differences in ED

management between the two
cohorts. Non-invasive ventilation
and mechanical ventilation were
used more often in Europe, as were
intravenous diuretics and inhaled
beta-2 agonists. The use of antibi-
otics was significantly higher in the
Oceania/SEA cohort. This difference
in antibiotics management is difficult
to interpret because of the lack of
microbiological results. It is possible
that the difference is partially
explained by a poor concordance
with national CAP guidelines in Aus-
tralasia.10 Approximately 10% of
European patients required intensive

care unit (ICU) admission as
described in other studies.11,12 Only
3.4% of Oceania/SEA patients were
admitted to ICU. However, since the
mortality rate in ED and in-hospital
was similar between the two cohorts,
this difference in ICU admission may
reflect a different threshold for
admission or indicate a different
availability of intensive care beds
between Europe and Oceania/SEA.
Indeed, there are some differences in
the guidelines of management of
LRTI in Europe3 and Australia.13 In
Europe, the decision of
hospitalisation remains a clinical
decision and is validated against the
CRB 65 score. This score is the most
practical without biological results.
The ICU admission depends on the
local setting and facilities. Any score is
recommended and the decision is
based on clinical state as acute respira-
tory failure, septic shock and radio-
graphic extension of infiltrates. In

TABLE 2. Clinical signs at presentation to the ED

Total AANZDEM EuroDEM P-value

Vital signs at admission

SBP (mmHg), median (Q1–Q3) 132 (117–150), missing data n = 29 133 (116–152) 132 (118–150) 0.329

SBP <100 mmHg, n (%) 92 (6.8) 42 (7.0) 50 (6.6) 0.770

Heart rate (/min), median (Q1–
Q3)

96 (82–110), missing data n = 21 97 (81–110) 96 (82–110) 0.321

Heart rate >120/min, n (%) 177 (12.9) 81 (13.3) 96 (12.6) 0.689

Respiratory rate (cycles/min),
median (Q1–Q3)

22 (18–28), missing data n = 125 22 (20–28) 22 (18–28) 0.024

Respiratory rate >30 cycles/min,
n (%)

190 (15.0) 94 (15.6) 96 (14.5) 0.597

SpO2 <90%, n (%) 247 (20.0), missing data n = 154 90 (18.2) 157 (21.2) 0.201

Temperature <35 or >38�C, n (%) 292 (22.3), missing data n = 77 152 (25.3) 140 (19.7) 0.014

Clinical signs at admission, n (%)

Confusion 108 (8.0), missing data n = 33 30 (4.9) 78 (10.4) <0.001

Peripheral oedema 228 (20.6), missing data n = 284 82 (22.2) 146 (19.9) 0.373

Rales 721 (55.1), missing data n = 80 282 (47.6) 439 (61.3) <0.001

Wheezing 317 (24.9), missing data n = 118 104 (17.5) 213 (31.4) <0.001

Rhonchi 314 (24.9), missing data n = 129 80 (13.5) 234 (35.1) <0.001

Pulmonary auscultation normal† 239 (17.8), missing data n = 47 125 (20.3) 114 (15.7) 0.029

†Data are presented as number (%) or median (interquartile range). SBP, systolic blood pressure; SpO2, arterial blood
oxygen saturation.
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Australasia, SMART-COP and CORB
scores are recommended as tools of
risk assessment. Patients with a CORB
score of 0 are assigned into mild CAP
(ambulatory treatment), 1 into moder-
ate CAP and ≥2 into severe CAP (ICU
admission is highly probable for
patients with a score of 3 or 4). The
management of antimicrobial treat-
ment is similar between the two guide-
lines. Even if the proportion of
patients with a CORB score ≥2 was
quite similar, those with a CRB 65
score ≥3 was higher in EuroDEM
cohort and may helped the decision of
ICU admission. Finally, all differences
could be explained by the higher

frequency of comorbidities such as
COPD and chronic heart disease in
this population: use of diuretics, beta-
2 agonists and non-invasive or
mechanical ventilation. This difference
of comorbidities may also explain the
difference of confirmed diagnosis of
LRTI at discharge for hospitalised
patients between the two cohorts.
This subgroup analysis has some

limitations. We did not collect micro-
bial causal agents which would have
helped us better interpret the appro-
priateness of antibiotic use. Likewise,
we had limited data on parameters
such as PaO2, albumin or pro-
calcitonin which would have helped

to determine severity scores as
SMART-COP. Chest X-ray or com-
puted tomography scanning results
were not recorded in the EuroDEM
cohort. We did not distinguish bron-
chitis from CAP which could have
provided some more insight in the
likely offending micro-organism
(virus or bacteria) and allowed more
detailed discussion of management.
There was no external committee to
confirm the main diagnosis of LRTI,
and in EuroDEM cohort more than
one diagnosis per patient could be
included. Furthermore, we had sev-
eral missing data that may have
influenced the results.

TABLE 3. Diagnostic investigations at the ED

Laboratory parameters
at admission Total AANZDEM EuroDEM P-value

Creatinine (μmol/L),
median (Q1–Q3)

82 (65–109), performed n = 912 (65.7%) 84 (66–109) 79 (64–105) 0.007

Sodium (mmol/L),
median (Q1–Q3)

138 (135–140), performed n = 1226 (88.3%) 137 (135–140) 138 (135–140) 0.274

Sodium ≤130, n (%) 92 (7.5) 43 (8.3) 49 (7.0) 0.429

Potassium (mmol/L),
median (Q1–Q3)

4.1 (3.8–4.5), performed n = 1189 (85.6%) 4.1 (3.8–4.5) 4.2 (3.8–4.5) 0.092

Blood glucose (mmol/L),
median (Q1–Q3)

7.0 (5.8–8.9), performed n = 594 (42.8%) 6.9 (5.8–9.0) 7.0 (5.8–8.7) 0.143

C-reactive protein
(mg/dL), median
(Q1–Q3)

20 (5–85), performed n = 796 (57.3) 7 (2–23) 41 (12–114) <0.001

C-reactive protein
>10 mg/dL, n (%)

498 (62.6) 121 (40.1) 377 (76.3) <0.001

pH, median (Q1–Q3) 7.41 (7.36–7.46), performed n = 736 (53.0) 7.4 (7.35–7.44) 7.42 (7.36–7.46) <0.001

pH <7.3, n (%) 68 (9.2) 29 (11.6) 39 (8.0) 0.107

PaCO2 (mmHg),
median (Q1–Q3)

38 (32–46), performed n = 433 (31.2) 41 (35–49) 37 (31–45) 0.001

PaCO2 ≥50 mmHg,
n (%)

78 (18.0) 31 (23.8) 47 (15.5) 0.039

WBC count (g/L),
median (Q1–Q3)

10.6 (8.0–14.6), performed n = 990 (71.3) 10.4 (7.7–14.1) 11.0 (8.0–15.2) 0.287

WBC count >12 g/L,
n (%)

370 (37.4) 182 (35.2%) 188 (39.7%) 0.140

Haemoglobin (g/dL),
median (Q1–Q3)

13.0 (11.5–14.4), performed n = 1171 (84.3) 13.1 (11.5–14.4) 13.0 (11.4–14.3) <0.001

Haemoglobin
<10 g/dL, n (%)†

115 (9.8) 56 (10.6) 59 (9.2) 0.413

†Data are presented as number (%) or median (interquartile range). WBC, white blood cell.
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Conclusions
In conclusion, more patients from
the European cohort presented with
cardio-respiratory comorbidities,
received more adjunct therapies and
had a higher ICU admission rate when
compared to patients from the Oceania/

SEA cohort, although mortality was
similar between the cohorts.
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