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Abstract: Background/Objectives: Dyspnea, the subjective experience of breathing dis-
comfort, accounts for approximately 5% of emergency department (ED) presentations,
10% of general ward admissions, and 20% of intensive care unit (ICU) admissions. De-
spite its prevalence, dyspnea remains a challenging clinical manifestation for physicians.
To the best of our knowledge, there are no international guidelines for the assessment
and management of patients with dyspnea coming to the ED. In this study, we aim to
evaluate how dyspnea cases are assessed and managed at Cantonal Hospital Baselland
in Liestal (KSBL) and to audit these practices. Methods: We conducted a retrospective,
observational study of hospital records from KSBL, including all patients presenting to
the ED with dyspnea as their primary symptom who were subsequently admitted to the
internal medicine ward for at least one night between January and December 2022. Data on
assessment and management practices were compared using the medStandards algorithm.
Results: A total of 823 cases were included. The median age at admission was 76 years
(with a range of 15–99), and 57% of the patients were male. Blood pressure and heart
rate were documented in 93.8% of the cases, respiratory rate in 61.4%, oxygen saturation
in 96.1%, and body temperature in 86.3%. The patient’s subjective dyspnea description
was recorded in 14.8% of the cases, while the temporal onset (timing of symptoms) was
documented in 98.8%, and the intensity of effort triggering dyspnea was noted in 36.2%
of cases. A dyspnea index scale was used in 7.8% and smoking status was documented
in 41.1% of the cases. Lung percussion was performed in 2.6% of the cases, while a lung
auscultation was performed in 94.4% and a heart auscultation was performed in 85.3% of
cases. A complete blood count with a basic metabolic panel and TSH test was collected in
86.9% of the cases, while a blood gas analysis was collected in 34.0% of the cases. An ECG
was reported in 87.5% of the cases. From the 337 patients who should have received an
emergency ultrasound, 10.1% received one. The three most frequent final diagnoses were
decompensated heart failure (28.4%), pneumonia (26.4%), and COVID-19 (17.0%). None of
the three patients with a known neuromuscular disease were admitted to the shock room.
Conclusions: Our findings reveal that the medStandards algorithm was only partially
followed at the ED in KSBL Liestal, highlighting gaps in detailed history taking, respiratory
rate measurement, lung percussion, and emergency ultrasound use. Given the frequency
of dyspnea-related presentations, systematic improvements in the adherence to assessment
protocols are urgently needed to enhance patient outcomes.
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1. Introduction
Dyspnea refers to various uncomfortable sensations related to breathing, including a sense

of air hunger, a perception of effort, and a feeling of tightness in the chest [1,2]. According to
the American Thoracic Society, dyspnea is described as “a subjective experience of breathing
discomfort that consists of qualitatively distinct sensations that vary in intensity” and can
differ depending on the underlying pathophysiological mechanism, and its perception is
influenced by the patient’s social, cultural, and psychological characteristics [3]. Similar to pain,
dyspnea is a symptom rather than a clinical sign, and its accurate assessment relies on self-
reporting, as only the individual experiencing it can perceive it [3]. Clinical signs of respiratory
distress, such as tachypnea, the use of accessory muscles, and intercostal retractions, must be
consequently carefully distinguished from the subjective experience of dyspnea [4–8]. Dyspnea
is a debilitating symptom, second only to pain in its impact, affecting up to a 25% of the general
population and 50% of severely ill patients [9–13]. It is also associated with decreased functional
status and poorer psychological health in older individuals [14], contributing to low adherence
to exercise training programs in sedentary adults [15] and patients with chronic obstructive
pulmonary disease (COPD) [16]. Dyspnea is considered acute when it develops over hours to
days. However, patients with chronic conditions may experience acute exacerbation triggered
by a new concomitant illness or a worsening of the original disease [17]. Acute dyspnea is a
leading cause of emergency department (ED) presentations [18], occurring in a wide range
of conditions, including cardiorespiratory, infectious, and oncological diseases [19]. In the
United States alone, nearly six million ED visits in 2021 were attributed to acute dyspnea,
highlighting it as a significant public health concern [20]. Dyspnea accounts for approximately
5% of ED presentations, around 10% of admissions to general hospital wards, and 20% of
admissions to intensive care units (ICUs) [21]. Epidemiological studies of dyspneic patients
have revealed that the primary ED diagnoses include pneumonia (approximately 25%), heart
failure (around 18%), COPD exacerbation (approximately 15%), and asthma (about 10%), with
an overall in-hospital mortality rate of 5% [22]. In individuals of advanced age, there is a higher
incidence of dyspnea of a cardiac origin, COPD exacerbation, and pulmonary embolism (PE),
as well as an increase in patients with more than two diagnoses or exacerbations of chronic
disease [23,24]. Dyspnea is caused by a broad spectrum of potential diagnoses, requiring a
prompt assessment that pays special attention to various elements of the patient’s medical
history, physical examination, blood biomarkers, and radiological evaluations [17]. Its intensity
upon presentation at the ED is a predictor of hospital admission [25], and it is associated with a
long length of stay in the ED [26], along with a high in-hospital fatality rate [26,27]. Emerging
evidence suggests that in certain cases, dyspnea is more closely correlated with 5-year mortality
than forced expiratory volume in 1 s (FEV1) in individuals with chronic lung disease [28].
Dyspnea is also more closely associated with cardiac mortality than angina pectoris [29].

Despite its prevalence, dyspnea remains a complex clinical challenge for physicians,
particularly in the ED setting. For these reasons, it is essential to audit the management of
patients at the ED. To the best of our knowledge, currently, there are no specific international
guidelines for the assessment and management of patients with dyspnea coming to the ED.
This study has two primary objectives: to analyze epidemiological data on patients presenting
to the ED because of dyspnea at the Cantonal Hospital Baselland (KSBL) in Switzerland and to
audit the assessment and management of the patients performed at the ED.

2. Materials and Methods
2.1. Study Design

This retrospective, observational study was conducted in a single-center setting at
KSBL in Switzerland. The study protocol was reviewed and approved by the Ethics
Committee of Northwest and Central Switzerland (ENKZ, BASEC Project-ID 2022-02004).
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2.2. Patient Population

The study included patients who presented to the ED of KSBL with dyspnea as their
primary symptom, were admitted to the internal medicine ward for at least one night, and
were discharged between January 2022 and December 2022. Patients who had declined
to provide general consent for the use of health-related data and samples for research
purposes were not included in the analysis.

2.3. Patient Selection and Data Collection Process

Data collection was performed manually by a physician using all available electronic
patient records within the KISIM server used at KSBL. Data management was carried out
using Research Electronic Data Capture (REDCap®), a secure web-based platform designed
to facilitate data capture for research purposes [30,31]. To ensure data accuracy, a second
study physician reviewed a subset of the data. Additionally, plausibility checks were
performed by re-evaluating the five highest and five lowest outliers.

As main comparison for the audit we used the medStandards algorithm suggested by
Professor Roland Bingisser and his team at University Hospital Basel, which is displayed
in Figure 1 [32]. This algorithm is based mainly on international guidelines of diseases
presenting often with dyspnea, such as acute coronary syndrome (ACS) [33], pulmonary
embolism (PE) [34], and heart failure [35]. Furthermore, it is based on studies about acute
respiratory failure management [23,36,37], clinical examinations [38], and usefulness of
dyspnea index scales [39].
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Figure 1. MedStandards dyspnea algorithm.

3. Results
3.1. Patient Characteristics

The patient characteristics are summarized in Table 1. The median age of the patients
at their presentation to the ED was 76 years (IQR 66–84). Male patients constituted 57% of
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the cohort. Most of the patients who arrived at the ED were self-referred (40.2%), while
35.0% arrived in an ambulance. A total of 94.3% had at least one comorbidity. A total
of 87.8% of these comorbidities were cardiovascular diseases with arterial hypertension
being the most frequent (81.5%), followed by heart failure (39.2%), dyslipidemia (38.8%),
arrhythmias (37.9%), and coronary heart disease (35.7%). Diabetes was present in 30.2%
of patients with comorbidities. Respiratory diseases were reported in 55.4% of the cases,
with COPD (38.4%), a history of pneumonia (22.8%), a history of COVID-19 (21.2%), and
obstructive sleep apnea (20.5%) being the most frequent ones. Smoking status was reported
in only 41.4% of the cases. Only three patients had a history of neuromuscular disorders.
When reported, most of the patients were either former smokers (45.2%) or current smokers
(44.3%). Regarding these patients, pack years were reported in 75.1% of the cases with a
median value of 45 (IQR 60–30). The body mass index (BMI) was reported in 37.8% of the
patients with the majority being obese (median 27.5 kg/m2, IQR 23.75–32.2). Only 8.5% of
the patients reported having allergies.

Table 1. Patient characteristics (n = 823).

Demographic, n (%) 823 (100.0)

Age at admission, median (IQR) in years; range 76 (66–84); (15–99)

Gender (male), n (%) 469 (57)

Presentation modality, n (%) 823 (100.0)

Self-referred, n (%) 331 (40.2)

Ambulance, n (%) 288 (35.0)

From general practitioner (GP), n (%) 140 (17.0)

From doctor in KSBL, n (%) 33 (4.0)

From another doctor, n (%) 22 (2.7)

From another hospital, n (%) 5 (0.6)

From psychiatry, n (%) 4 (0.5)

Comorbidities, n (%) 776 (94.3)

Cardiovascular diseases 681 (87.8)

Heart failure, n (%) 267 (39.2)

Coronary heart disease, n (%) 243 (35.7)

Arterial hypertension, n (%) 555 (81.5)

Dyslipidemia, n (%) 264 (38.8)

Arrhythmias, n (%) 258 (37.9)

Peripheral artery disease, n (%) 87 (12.8)

Cerebrovascular diseases, n (%) 98 (14.4)

Other, n (%) 66 (9.7)

Respiratory diseases 430 (55.4)

COPD, n (%) 165 (38.4)

Asthma, n (%) 67 (15.6)

History of pneumonia, n (%) 98 (22.8)

History of pulmonary embolism, n (%) 71 (16.5)

History of COVID-19, n (%) 91 (21.2)

Active lung cancer, n (%) 25 (5.8)
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Table 1. Cont.

Healed lung cancer, n (%) 8 (1.9)

OSA, n (%) 88 (20.5)

Other, n (%) 50 (11.6)

Diabetes, n (%) 234 (30.2)

Anxiety, n (%) 33 (4.3)

Depression, n (%) 89 (11.5)

Neuromuscular diseases *, n (%) 3 (0.4)

Non-pulmonary tumors, n (%) 170 (22.0)

Risk Factors

Reported smoking status, n (%) 341 (41.4)

Never smoked, n (%) 36 (10.6)

Former smoker, n (%) 154 (45.2)

Reported pack years, n (%) 109 (70.8)

Current smoker, n (%) 151 (44.3)

Reported pack years, n (%) 120 (79.5)

Median pack years (IQR) 45 (60–30)

BMI, n (%); median in kg/m2 (IQR) 311 (37.8); 27.5 (23.75–32.2)

Patients with allergies, n (%) 70 (8.5)
OSA: obstructive sleep apnea, BMI; body mass index, IQR: interquartile range, KSBL: Cantonal Hospital Baselland;
* Including only amyotrophic lateral sclerosis, myasthenia gravis, Guillain–Barré syndrome, and Duchenne
muscular dystrophy.

3.2. Clinical Characteristics

The patients’ clinical characteristics at admission are shown in Table 2. Acute dyspnea
(defined as a new onset of dyspnea in the past 14 days) was observed in 84.2% of the
patients, while 14.1% had acute-on-chronic dyspnea (defined as a worsening of pre-existing
dyspnea in the past 14 days). Only 0.5% had stable chronic dyspnea, and in 1.2% of the cases,
the onset of the symptom was not specified. In patients with associated symptoms (78.5%),
52.3% experienced a cough, 23.8% experienced sputum production, and 23.5% experienced
chest pain. Remarkably, in only 14.8% of the cases, a description of the patient’s subjective
dyspnea sensation was reported. The most frequent description was chest tightness or
constriction (11.4%). Regarding the description of the effort triggering dyspnea, in only
slightly more than one-third of the cases (36.2%) was the description sufficient to categorize
the dyspnea within the NYHA scale. Most of these patients were describing a dyspnea
classifiable as NYHA III (19.3%). In only 7.8% of the cases was the dyspnea explicitly
assessed by the physician using a dyspnea index scale. The NYHA scale was used in
100% of these cases. Regarding vital signs, the systolic blood pressure was reported in
93.8%, the diastolic blood pressure in 93.3%, the heart rate in 93.8%, the respiratory rate in
61.4%, the oxygen saturation in 96.1%, the amount of oxygen supplementation in 95.8%,
and the body temperature in 86.3% of the cases. Among patients with reported relevant
cardiopulmonary clinical signs, 82.9% presented with peripheral edema and 36.6% with
jugular vein distension. Lung percussion was reported in only 2.6% of the cases, while
lung auscultation was reported in 94.4% of the patients. Crackles were found in 35.3% of
patients, and 33.2% had normal lung auscultation. Heart auscultation was reported less
frequently (85.3%), with 72.5% having normal examinations.
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Table 2. Clinical variables.

All (n = 823)

Dyspnea onset

Acute, n (%) 693 (84.2)

Acute-on-chronic, n (%) 116 (14.1)

Chronic, n (%) 4 (0.5)

Not specified, n (%) 10 (1.2)

Associated symptoms, n (%) 646 (78.5)

Cough, n (%) 338 (52.3)

Sputum production, n (%) 154 (23.8)

Nasal congestion, n (%) 24 (3.7)

Chest pain, n (%) 152 (23.5)

Peripheral edema, n (%) 59 (9.1)

Calf pain, n (%) 9 (1.4)

Fever, n (%) 117 (18.1)

Others, n (%) 277 (42.9)

Dyspnea sensation

Increased work/effort, n (%) 7 (0.9)

Chest tightness, n (%) 94 (11.4)

Air hunger, n (%) 1 (0.1)

Shallow breathing, n (%) 2 (0.2)

Suffocating, n (%) 9 (1.1)

Heavy breathing, n (%) 5 (0.6)

Other, n (%) 4 (0.5)

Not reported, n (%) 701 (85.2)

Effort triggering dyspnea

Intense exercise, n (%) 52 (6.3)

Regular activities, n (%) 159 (19.3)

Rest, n (%) 87 (10.6)

Not reported, n (%) 525 (63.8)

Dyspnea index scale, n (%) 64 (7.8)

NYHA scale, n (%) 64 (100.0)

NYHA I 1 (1.6)

NYHA II 13 (20.3)

NYHA III 25 (39.1)

NYHA IV 25 (39.1)

Other scale, n (%) 0 (0.0)

Vital signs

Systolic BP, n (%); median in mmHg (IQR) 772 (93.8); 135 (152–118)

Diastolic BP, n (%); median in mmHg (IQR) 768 (93.3); 78.5 (89–69)

Heart rate, n (%); median in bpm (IQR) 772 (93.8); 86 (103–74)



J. Clin. Med. 2025, 14, 1378 7 of 18

Table 2. Cont.

All (n = 823)

Respiratory rate, n (%); median in brpm (IQR) 505 (61.4); 22 (26–18)

Oxygen saturation, n (%); median in % (IQR) 791 (96.1); 94 (96–91)

Oxygen supplementation reported, n (%) 788 (95.8)

Patients with supplementation, n (%) 235 (29.8)

Median in L/min (IQR) 3 (5–2)

Body temperature, n (%); median in ◦C (IQR) 710 (86.3); 36.8 (37.6–36.4)

Clinical signs

Cyanosis, n (%) 2 (0.2)

Peripheral edema, n (%) 238 (28.9)

Calf compression pain, n (%) 7 (0.9)

Jugular vein distension, n (%) 105 (12.8)

Use of accessory respiratory muscles, n (%) 11 (1.3)

Changes in mental status, n (%) 19 (2.3)

Finger clubbing, n (%) 1 (0.1)

Physical examination

Lung percussion, n (%) 21 (2.6)

Normal, n (%) 6 (28.6)

Reduced sound, n (%) 13 (61.9)

Increased sound, n (%) 2 (8.5)

Lung auscultation, n (%) 777 (94.4)

Normal, n (%) 258 (33.2)

Stridor, n (%) 6 (0.8)

Wheeze, n (%) 173 (22.3)

Rhonchi, n (%) 75 (9.7)

Crackles/rales, n (%) 274 (35.3)

Reduced/missing sounds, n (%) 177 (22.8)

Other, n (%) 10 (1.3)

Heart auscultation, n (%) 702 (85.3)

Normal, n (%) 509 (72.5)

Third sound, n (%) 0 (0.0)

Fourth sound, n (%) 0 (0.0)

Systolic murmur, n (%) 89 (12.7)

Diastolic murmur, n (%) 1 (0.1)

Other, n (%) 119 (17)
BP: blood pressure, NYHA: New York Heart Association, IQR: interquartile range.

3.3. Diagnostics and Therapy

Major diagnostic steps are described in Table 3. Instrumental diagnostics were per-
formed in 96.8% of cases, with electrocardiogram (ECG) being the most common (90.3%),
followed by chest radiography (40.5%) and thoracic computer tomography (37.0%). Ultra-
sounds were performed very rarely (4.4% received an echocardiography and 3.4% a lung
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ultrasound). A basic metabolic panel with a complete blood count was performed very
often but not in all patients with a range from 86.9% (with a differential blood count test) to
97.7% (with or without a differential blood count test). TSH levels were measured in 86.7%
of the patients, while an arterial blood gas analysis was performed in 23.6% and a venous
blood gas analysis was performed in 12.4% of the cases.

Table 3. Major investigations.

All (n = 823)

Instrumental diagnostics, n (%) 797 (96.8)

ECG, n (%) 720 (90.3)

Echocardiography, n (%) 35 (4.4)

Lung ultrasound, n (%) 27 (3.4)

CRX, n (%) 323 (40.5)

Thoracic CT, n (%) 295 (37.0)

Coronarography, n (%) 28 (3.5)

Other, n (%) 10 (1.3)

Patients who should receive ultrasound first *, n 337

CRX or thoracic CT, n (%) 200 (59.4)

Emergency ultrasound, n (%) 34 (10.1)

Patients who should receive CRX/CT **, n 486

CRX or thoracic CT, n (%) 402 (82.7)

Emergency ultrasound, n (%) 22 (4.5)

Laboratory parameters, n (%) 815 (99.0)

CRP, n (%); median in mg/L (IQR) 801 (98.3); 19 (83–4)

Procalcitonin, n (%); median in ng/mL (IQR) 113 (13.9); 0.08 (0.18–0.05)

Troponin T hs, n (%); median in ng/L (IQR) 330 (40.5); 34 (69.75–19.83)

NT-pro-BNP, n (%); median in ng/L (IQR) 533 (65.4); 1′709 (5′339–396)

TSH, n (%); median in mU/L (IQR) 707 (86.8); 1.80 (2.94–1.08)

Leucocytes, n (%); median in × 109/L (IQR) 797 (97.8); 9.1 (12.2–7.0)

Hemoglobin, n (%); median in g/L (IQR) 797 (97.8); 133 (146–117)

D-dimers, n (%); median in µg/mL (IQR) 298 (36.6); 1.04 (2.06–0.57)

Arterial blood gas analysis, n (%) 192 (23.6)

Venous blood gas analysis, n (%) 101 (12.4)

SARS-CoV-2 PCR, n (%) 325 (39.9)

Positive, n (%) 49 (15.1)

Multiplex respiratory panel PCR, n (%) 316 (38.4)

Positive, n (%) 101 (32.0)

Urine antigen testing, n (%) 242 (29.7%)

Blood cultures, n (%) 210 (24.7)
* Defined as patients without known or suspected COPD, asthma, hyperventilation (approximated as tachypnea
of >22 breaths per minute), aspiration, or fever (defined as reported as symptom by the patient or as a measured
body temperature of >37.5 ◦C). ** Defined as patients with known or suspected COPD, asthma, hyperventilation
(approximated as tachypnea of >22 breaths per minute), aspiration, or fever (defined as reported as symptom
by the patient or as a measured body temperature of >37.5 ◦C). ECG: Electrocardiogram. CRX: Chest X-ray,
CT: Computed tomography, CRP: C-reactive protein, NT-pro-BNP: N-terminal pro B-type natriuretic peptide,
D-dimers: D-dimer, TSH: Thyroid stimulating hormone, SARS-CoV-2: Severe Acute Respiratory Syndrome
Coronavirus 2, PCR: Polymerase chain reaction, Multiplex respiratory panel PCR: Multiplex respiratory pathogen
panel polymerase chain reaction.
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3.4. Final Diagnosis and Outcome

Final diagnoses and outcomes are presented in Table 4. Almost every patient had a
final diagnosis explaining the cause of their dyspnea (95.7%). The most frequent diagnosis
was decompensated heart failure (28.4%), followed by pneumonia (26.4%) and COVID-
19 (17.0%). After a median length of hospital stay of 7 days (IQR 4–10), most of the
patients were discharged home (74.7%), while 5.8% died during their hospitalization.
Ambulatory rehabilitation was prescribed for 10.9% of the patients. A total of 16.1% died
within 12 months after their discharge, while during the same period, 37.4% of the patients
presented again to an ED and were hospitalized. Most of them (46.8%) presented for a
different reason compared to the previous hospitalization. Nonetheless, 19.5% had a relapse
of the previous diagnosis within 12 months.

Table 4. Final diagnosis and outcome.

All (n = 823)

Final diagnosis, n (%) 788 (95.7)

Pneumonia, n (%) 208 (26.4)

Pulmonary embolism, n (%) 51 (6.5)

Asthma exacerbation, n (%) 28 (3.6)

COPD exacerbation, n (%) 97 (12.3)

COVID-19, n (%) 134 (17.0)

Other respiratory tract infection, n (%) 51 (6.5)

Acute coronary syndrome, n (%) 91 (11.5)

Decompensated heart failure, n (%) 224 (28.4)

Arrhythmia, n (%) 72 (9.1)

Anaphylactic reaction, n (%) 14 (1.8)

Panic attack/anxiety, n (%) 9 (1.1)

Other, n (%) 127 (16.1)

Outcome, n (%) 823 (100.0)

Length of stay in days, median (IQR) 7 (4–10)

Discharged home, n (%) 615 (74.7)

Outpatient rehabilitation, n (%) 67 (10.9)

Other hospital, n (%) 30 (3.6)

Care facility, n (%) 63 (7.7)

Rehabilitation hospital, n (%) 67 (8.1)

Death in hospital, n (%) 48 (5.8)

Death within 12 months, n (%) 125 (16.1) *

Rehospitalization within 12 months, n (%) 308 (39.7) *

Same diagnosis, n (%) 11 (3.6)

Relapse, n (%) 60 (19.5)

Cardiovascular disease, n (%) 33 (10.7)

Respiratory disease, n (%) 60 (19.5)

Other, n (%) 144 (46.8)
* Percentage calculated excluding patients who died during their hospitalization. Rehospitalization considered
only inpatients presenting to the ED of KSBL first.
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4. Discussion
Our study provides a comprehensive evaluation of the clinical management of patients

presenting with dyspnea to the ED of KSBL in Switzerland. We found several significant
gaps in the adherence to the medStandards guidelines, highlighting areas for improvement
in the assessment and management of dyspnea cases. The main findings are as follows: vital
signs were reported very often except for the respiratory rate and the body temperature.
No patients with neuromuscular disorders were admitted to the shock room. The patient’s
smoking status was not reported in most cases. The same can be said about the dyspnea
sensation description, the physical effort triggering the dyspnea, and the use of a dyspnea
index scale to assess the dyspnea’s intensity. Finally, an emergency ultrasound should be
performed much more often than it is.

Regarding demographic characteristics, the patients’ median age (76 years) was higher
than the one examined in others epidemiologic studies by Kelly A.M. et al. [21] and Laribi
S. et al. [22] (67 years and 68 years, respectively). These are two international, multicenter,
prospective, observational, cohort studies, designed to evaluate the epidemiology and
outcomes of patients presenting to the ED with dyspnea as their main complaint. The male
sex was also more present in our sample (57% vs. 49.1% and 49.0%). The prevalence of
comorbidities, however, was similar, with hypertension being by far the most frequent
one. Nonetheless, patients with asthma were much rarer in our group (8.1% vs. 22.6% and
20.6%). This may be due to the high median age of our sample and the predominance of the
male sex. In fact, adult asthma is less prevalent than childhood asthma and has a female
predominance [40–42].

Analyzing the final diagnosis, our results showed some similarities but also some
differences to the epidemiologic studies by Kelly A.M. et al. [21] and Laribi S. et al. [22].
Considering all type of respiratory tract infections as a single group, we have very similar
results. These infections account for the most frequent diagnosis, followed by decom-
pensated heart failure and COPD exacerbation. However, exacerbated asthma was not a
frequent diagnosis in our study (3.6% vs. 12.7% and 10.5%). This may be due to the same
reasons for the lower rate of asthma as a comorbidity discussed above. In our study, more
patients received an ACS (11.5% vs. 3.1%), arrhythmia (9.1% vs. 2.6%), or PE diagnosis
(6.5% vs. 1.2%). In the literature, it is reported that the prevalence of these diseases increases
with age and for the male sex [43–47]. With our sample having a higher median age and
a male predominance compared to the other studies, this could explain the difference in
results. Regarding the outcome, our study showed a slightly longer median length of
hospital stay (7 days vs. 5 days) with a very similar in-hospital death rate (5.8% vs. 5–6%).

4.1. Comparison to the Guidelines: Narrative Discussion

• The following vital signs should be collected in all patients: blood pressure, heart rate,
respiratory rate, oxygen saturation, and body temperature.

Our study revealed that vital signs were generally well documented, with systolic
and diastolic blood pressure, heart rate, and oxygen saturation recorded in over 93% of
cases. However, respiratory rate and body temperature were less frequently reported (in
only 61.4% and 86.3% of the cases, respectively). In comparison, the studies by Kelly A.M.
et al. [21] and Laribi S. et al. [22] had reported respiratory rates for 96.9% and 89.8% of
the patients, respectively. This gap indicates a significant area for improvement, as the
respiratory rate is a critical parameter in the assessment of dyspnea and is emphasized in
the medStandards.

In fact, the respiratory rate is a fundamental vital sign that should be used to monitor
every patient in the ED [48]. Monitoring a patient’s respiratory rate is an essential early
indicator of systemic illness and a predictor of adverse outcomes, including cardiac arrest
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and the need for ICU admission or transfer [49–54]. Despite its importance as an early
predictor of clinical deterioration, it remains the least frequently measured and accurately
documented vital sign [55,56]. Several studies, including those by Badawy et al. and
Ludikhuize et al. [57,58], have highlighted that the respiratory rate is frequently neglected
or inaccurately recorded in clinical practice, indicating a systemic issue in monitoring the
vital signs of hospitalized patients.

Several factors could contribute to the underreporting of the respiratory rate of ED
patients [59,60], such as inadequate knowledge, reliance on subjective assessments, and
rationalized judgments based on experience [61–63]. Moreover, clinicians might prioritize
other assessments due to limited resources. Consequently, the recording of the respiratory
rate, which typically necessitates manual counting, may be inadvertently neglected.

• Patients with known neuromuscular disorders should be admitted to the shock room first.

Our study population included only three patients with a neuromuscular disease (one
with MG, one with DMD, and one with ALS), and none of them were admitted to the shock
room initially. While the number of affected patients is low, this highlights a potential
oversight in protocol adherence for this high-risk subgroup.

However, we consider the medStandards algorithm in this regard too vague. In fact,
the algorithm does not provide a specific list of neuromuscular disorders to consider,
which leaves room for interpretation; moreover, admitting patients with neuromuscular
disorders to the shock room may not always be appropriate, e.g., in palliative care situations.
The literature emphasizes the importance of aligning medical interventions with patient
preferences, especially in advanced stages of neuromuscular diseases in which the focus
often shifts to comfort care and palliation [64].

To improve the medStandards recommendations, we suggest specifying which neuro-
muscular disorders require shock room admission and under what circumstances. Addi-
tionally, the guidelines should include considerations for patient-centered care, particularly
for those in palliative situations.

• All patients should receive the following basic diagnostics: medical history (with a
description of the feeling of and situations triggering the dyspnea, a description of
whether the dynamic was acute, acute-on-chronic, or chronic, a categorization of the
intensity within a dyspnea index scale, and an assessment of smoking status), clinical
examination (including percussion and auscultation), laboratory values (complete
blood count, basic metabolic panel, venous blood gas analysis, and TSH test), and ECG.

The reporting of the dyspnea sensation (14.8%), the effort triggering the dyspnea
(36.2%), and the use of an index dyspnea scale (7.8%) was very scarce and performed only
with the NYHA scale, which is significantly below the recommended standard, more so
considering that 32.4% of the patients had a history of heart failure. Interestingly, one
patient was described as having NYHA I, which is per its definition the absence of dyspnea.

Challenges include time constraints and variability in patient descriptions. The precise
documentation of dyspnea descriptions can help to differentiate between various causes
of dyspnea, such as cardiac versus pulmonary etiologies, and aid in risk stratification
by identifying potential comorbidities that may influence treatment choices. Further-
more, accurate documentation enables us to improve the diagnostic accuracy as well as
follow-up and chronic disease management (Santus et al. [65], Hashimi et al. [66], and
Azeemuddin et al. [67]).

Smoking status was reported in less than half of the patients (41.4%). When it was reported,
most of the patients were either former smokers or current smokers, hinting that life-long
non-smokers may be frequent in the group that did not report smoking. Given the well-
established link between smoking and numerous respiratory and cardiovascular diseases [68],
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this is a significant oversight. The accurate documentation of smoking status is crucial as it can
influence both diagnosis and management strategies, including the need for smoking cessation
interventions, which are critical for improving patient outcomes [69–71]. In our previous
published audits assessing the management of community-acquired pneumonia (CAP) [72]
and asthma [73], we also found that smoking status was poorly reported (52% and 58.7%,
respectively). These findings align with our results and underscore a common issue in
emergency care settings.

Focusing on clinical examination, the medStandards highlights the importance of
performing lung percussion and cardiopulmonary auscultation in all patients. In our study,
only 2.6% of the patients received lung percussion, while 94.4% received lung auscultation
and 85.3% received heart auscultation. Similar results were reported in the epidemiological
study by Kelly A.M. et al. [21], with 95% of the patients receiving chest auscultation, while
data regarding lung percussion were not included in the study. As it is still considered
a cornerstone of the cardiopulmonary physical examination [74] and it yields important
diagnostic information [75], lung percussion should be performed much more often.

Regarding laboratory investigations, all the values recommended by the medStandards
were frequently collected (ranging from 86.9% to 97.7%), except for the blood gas analysis
(with 34.0% being either arterial or venous analyses). In this regard, as already examined in
the introduction, there are conflicting data in the literature about performing a blood gas
analysis for all patients presenting to the ED. Hence, we think that this low rate of blood
gas analysis measurements at KSBL may be due to the absence of a consensus, reserving
this examination for specific groups of patients (e.g., critically ill or unstable). Compared to
the epidemiological study by Kelly A.M. et al. [21], we had very similar results except for
CRP (97.3% vs. 30.7%), procalcitonin (13.7% vs. 0.9%), NT-pro-BNP (64.8% vs. 8.3%), and
D-dimers (36.2% vs. 3.5%), which were reported much more often in our study. The higher
rate of the CRP measurements may be explained by the use of block laboratory panels,
which often directly include CRP. However, the medStandards and the literature [76–78]
do not advise measuring CRP in every patient presenting to the ED.

Our data show a high compliance rate regarding ECG, which was performed in 90.3%
of the patients. This high adherence to the guidelines may be due the ECG’s widely known
ability to rapidly identify critical cardiac conditions, such as ACS, arrhythmias, signs of PE,
and signs of heart failure [79].

• The first imaging test should be an emergency ultrasound except in patients with
known or suspected COPD, asthma, hyperventilation, aspiration, or fever, for whom
CRX/CT imaging is more appropriate.

Our data reveal a high overall rate of instrumental diagnostics (96.8%), with the most
frequently performed tests being ECGs (90.3%), CRXs (40.5%), and thoracic CTs (37.0%).
However, the use of ultrasounds was notably rare, with only 4.4% of patients receiving an
echocardiography and 3.4% a lung ultrasound.

Point-of-care ultrasound (POCUS) is an innovative, non-invasive, radiation-free bed-
side diagnostic tool that provides real-time information and is transforming clinical care
globally [80–82]. Studies have shown that while POCUS can be highly effective in diag-
nosing various causes of dyspnea [83], its adoption in EDs is hindered by a lack of trained
personnel and established protocols [84]. The accessibility and familiarity of CRX and CT
scans may lead clinicians to default to these modalities instead of ultrasounds.

Our study revealed different results compared to the epidemiological study by Kelly
A.M. et al. [21]. Although chest x-rays were commonly performed in our study, they were
utilized even more frequently in those studies (40.5% vs. 86.1%). While lung ultrasounds
were rarely conducted in our study, they were employed more in those studies (3.4% vs.
0.6%). Thus, despite our study’s relatively better results, there is a need to increase the
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frequency of ultrasound use at the ED at KSBL while reducing the reliance on x-rays,
particularly in cases in which an ultrasound could provide valuable diagnostic insights.

Adhering to the recommended imaging guidelines is crucial in terms of diagnostic
efficiency, radiation exposure, and cost-effectiveness [83,85,86].

4.2. Study Limitations

Despite the large sample size, our study is limited by its retrospective and descriptive
design, which restricts our ability to infer causality between guideline adherence and
patient outcomes. Furthermore, our analysis was conducted in a single university teaching
hospital, focusing exclusively on patients admitted to the internal medicine department
in 2022. This may limit the generalizability of our findings, as dyspnea cases can also be
managed in other departments, such as surgery (e.g., patients with pneumothorax or rib
fractures), intensive care, or cardiology. Future studies should expand the research scope to
multiple hospitals and specialties to improve its external validity.

Although the potential limitation of a retrospective study is accurately collecting data,
another physician conducted a sample check by recollecting the data. Upon comparing
the results, the data proved to be reliable and accurate. Another limitation is that when
the patient record did not provide a numeric value of the vital sign, we considered it as
not reported, even if there was some written reporting, such as “normotonic”. This means
that our interpretation of the patient records may be slightly different if others performed
it. In general, we also need to explain that “not reported” only means that we could not
find a clear reporting in the patient records. Hence, it could be that a certain investigation
was performed but not reported, which may have led to the underestimation of the actual
guideline adherence. Finally, our study highlights gaps in history taking and diagnostic
assessments, but without prospective validation, we cannot determine the direct impact
of these gaps on clinical outcomes. Moving forward, well-powered prospective studies
comparing guideline-directed care with usual clinical practice will be essential to establish
evidence-based standards for managing dyspnea in the ED. Additionally, future research
should focus on assessing guideline adherence in treatment decisions to further optimize
patient management and outcomes.

5. Conclusions
This study provides valuable characteristics and clinical information on patients

presenting to the ED because of dyspnea. Based on the medStandards of the University
Hospital of Basel, our study showed that patients presenting to the ED in KSBL in 2022
because of dyspnea were not always correctly assessed and managed. In conclusion, our
study showed the following main findings: vital signs were reported very often except for
the respiratory rate and the body temperature. No patients with neuromuscular disorders
were admitted to the shock room. The patient’s smoking status was not reported in
most cases. The same can be said about the dyspnea sensation description, the physical
effort triggering dyspnea, and the use of a dyspnea index scale to assess the dyspnea’s
intensity. Finally, an emergency ultrasound should be performed much more often than
it is. In particular, the respiratory rate measurement, a complete and detailed anamnesis
collection, and the use of an emergency ultrasound could be improved. As dyspnea is
a frequent reason for ED presentation, there is an urgent need for its amelioration. This
could be accelerated by providing clear international guidelines for the assessment and
management of patients with dyspnea coming to the ED. We consider our study a starting
point for future prospective studies, which could contribute to expedite the creation of
international guidelines.
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To enhance the management of dyspnea in the ED, we propose the following recom-
mendations:

1. Standardized Training and Protocols: Implement comprehensive training for ED staff
on the importance of complete vital sign documentation, including respiratory rate
and body temperature, and the systematic use of dyspnea assessment scales;

2. Refined Guidelines for Neuromuscular Disorders: Update the medStandards to spec-
ify which neuromuscular disorders warrant shock room admission and include criteria
for exceptions, particularly in palliative care contexts, allowing for individualized
patient care;

3. Enhanced Use of Ultrasound: Promote the use of emergency ultrasound through
training and resource allocation, emphasizing its role in rapid and accurate diagnosis.

4. Quality Improvement Initiatives: Regularly audit clinical practices and provide feedback
to ED staff to ensure adherence to guidelines and identify areas for ongoing improvement.

By addressing these gaps, we can improve the quality of care for patients presenting
with dyspnea, leading to better outcomes and the more efficient use of ED resources.
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