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Abstract

This document describes the standardized corporate procedure developed by the USL Umbria 1 Health Authority to standardize the
multidisciplinary approach to patients presenting with non-traumatic chest pain across its network of emergency departments, a com-
mon presentation requiring rapid differentiation between life-threatening conditions [e.g., acute coronary syndrome (ACS), aortic dis-
section, pulmonary embolism] and benign etiologies. The protocol mandates a structured pathway focusing on early risk stratification,
including a 12-lead electrocardiogram (ECG) within 10 minutes of arrival and a comprehensive assessment to determine initial triage
priority. For suspected ACS, the procedure involves serial cardiac biomarker (troponin) measurement (T0, T3h, and T6h) and HEART
Score calculation to estimate the 30-day risk of major adverse cardiovascular events. High-risk patients (HEART Score 7 or clinically
unstable) receive immediate cardiology consultation. Specifically for diagnosed ST-elevation myocardial infarction (STEMI) cases,
the protocol integrates with the regional Umbria STEMI Network, ensuring immediate activation of the 118 emergency service for
rapid secondary transport from spoke/antenna hospitals to a primary percutaneous coronary intervention (pPCI) hub center, with pPCI
being the preferred reperfusion strategy and fibrinolysis reserved only if the time to pPCI exceeds 110-120 minutes from the first med-
ical contact. Bedside echocardiography is an encouraged tool for rapid differential diagnosis and left ventricular function assessment.
The implementation of this standardized, evidence-based protocol, integrated with the regional STEMI Network and leveraging rapid
ECG teletransmission and risk scoring tools (Chest Pain Score, HEART), aims to ensure timely, guideline-driven, and appropriate

care for all patients with non-traumatic chest pain across the USL Umbria 1 Emergency Departments.
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Introduction

Cardiovascular disease remains the leading cause of mortality
in industrialized nations, with coronary artery disease (CAD) being
the most common condition associated with high morbidity and
mortality.! Non-traumatic chest pain (DT) is a frequent and chal-
lenging presentation in the emergency department (ED).!
Diagnostic difficulty arises from the lack of correlation between
symptom intensity and disease severity, and the frequent overlap of
symptoms between benign and life-threatening conditions.23 The
clinical presentations of CAD encompass silent ischemia,
stable/unstable angina pectoris, acute coronary syndrome (ACS),
heart failure, and sudden death.4 Notably, non-ST elevation myocar-
dial infarction (NSTEMI) is documented to be significantly more
frequent than ST-elevation myocardial infarction (STEMI).

This procedural document was established by the USL
Umbria 1 Health Authority to serve as a guideline for managing
ED patients with DT.5 Its primary objective is to guarantee the
timely management and correct initiation of treatment for patients
presenting with potentially lethal conditions, including ACS, aor-
tic dissection, and pulmonary embolism (PE).6
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Materials and Methods

The procedure applies to all patients presenting with chest
pain to the USL Umbria 1 EDs.5 DT is defined as any pain located
anteriorly between the nose and the umbilicus, and posteriorly
between the nape and the 12th vertebra, or a symptom equivalent,
onset within the 24 hours preceding observation, which has
regressed or is still present, and is not attributable to prior trauma
or another immediately identifiable cause.”

Triage process and initial actions

The triage process is crucial for rapid and accurate evaluation
to differentiate life-threatening issues.8

Electrocardiogram (ECG) mandate: a 12-lead ECG must be
promptly performed on all chest pain patients within 10 minutes
of arrival. The USL Umbria 1 system utilizes telemedicine for
ECG tele-reporting by the on-call cardiologist.8

Vital parameters: essential vital signs [blood pressure (BP),
heart rate (HR), and oxygen saturation (SpO2)] and a rapid patient

evaluation are mandatory.8
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Table 1. The HEART Score for chest pain risk stratification.

Component 0 points 1 point 2 points
History Non-specific pain, Moderately suspicious for ACS Highly suspicious for ACS
not suggestive of ACS
ECG Normal Non-specific repolarization changes Significant ST-segment
(ST depression <0.5 MM depression >0.5 mm

or T-wave inversion) or transient ST elevation
Age <65 years 65-89 years >90 years
Risk factors* No known risk factors 1-2 known risk factors >3 known risk factors or history of CAD
Troponin Normal/below the limit of detection ULN >3 X ULN

ACS, acute coronary syndrome; ULN, upper limit of normal; CAD, coronary artery disease *Risk factors include hypertension, hypercholesterolemia, diabetes mellitus, smoking,

and family history of CAD.

Triage coding:5 i) red code (immediate access): assigned for
typical/atypical chest pain with signs of instability [e.g., SpO2
<85% in room air, cold sweat, cyanosis, marked dyspnea respira-
tion rate (<10 or >30), or severe brady/tachycardia (HR<40 or
>150 bpm)]; ii) orange code (immediate evaluation/advanced
triage): assigned for typical chest pain [Chest Pain Score (CPS) >4]
in progress, recent onset in patients with known ischemic heart dis-
ease, syncope, age >40 years with cardiovascular risk factors, or
severe hypertension (systolic BP 180 and diastolic BP >110); iii)
blue code (deferred urgency): assigned for atypical, mild (Visual
Analogue Scale 1-3), localized, or pleuritic pain, often associated
with fever or cough, with normal vital signs and low CPS (<4).

Patient history and Chest Pain Score

A complete history, investigating the nature, onset, duration,
location, radiation, precipitating, and relieving factors, and associ-
ated symptoms, is essential.9 CPS is used to quantify the likelihood
of ischemic origin.!? A score >4 indicates high risk, and a score >8
is classified as very high risk.> Patients with CPS>4 must have
blood drawn for cardiac markers (troponin) at triage.!!

Emergency physician and nurse actions

The ED physician must confirm or exclude an acute coronary
cause and consider non-cardiac diagnoses.!2 The evaluation
focuses on: 1) symptom quality — assessment of CPS; ii) troponin
assay — plasma troponin must be measured at TO (upon presenta-
tion). A second measurement is required if the chest pain onset
(DT) was hours from TO, or in cases where the initial TO result
shows a borderline elevation. For laboratories or ED s utilising
conventional point-of-care testing methods, serial determinations
(TO, T3h, T6h) are required to rule out ACS with high sensitivity;
iii) echocardiography — bedside echo is recommended to rapidly
assess left ventricular systolic function (a key prognostic variable)
and aid in the differential diagnosis of aortic dissection, PE, aortic

Table 2. 30-day risk of major adverse cardiovascular events.

High MACE probability >50%
Intermediate MACE probability >12% and <17%
Low MACE probability <2%

MACE, major adverse cardiovascular events.
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stenosis, hypertrophic cardiomyopathy, and pericardial effusion.!3

Nursing actions in the ED include multi-parametric monitor-
ing, obtaining appropriate intravenous access, and administering
prescribed therapy.!4

Management of acute coronary syndrome

ST-elevation myocardial infarction management
via the Umbria Regional Network

Optimal STEMI management in the Umbria Region is
achieved through a consolidated STEMI Network. This network is
structured into: i) HUB centers — cardiology units with 24-hour
hemodynamics lab (e.g., Perugia, Terni, Foligno); ii) SPOKE cen-
ters/antennas — hospitals with EDs that do not have 24-hour cardi-
ologists or cath labs (the USL Umbria 1 hospitals).

Given that USL Umbria 1 hospitals are SPOKE/antenna cen-
ters, the protocol for diagnosed STEMI or STEMI equivalent is: 1)
immediate activation — start diagnostic-therapeutic pathway, acti-
vate the 118 transport service, and notify the HUB center;!5 ii)
reperfusion strategy — the goal is to achieve reperfusion within 120
minutes of the first medical contact;!6 iii) primary percutaneous
coronary intervention (pPCI) is the preferred reperfusion strategy;
iv) fibrinolysis is an alternative only if the pPCI target time cannot
be achieved (110-120 minutes); v) transport preparation — actions
include securing a 2nd intravenous access (left antecubital vein,
18G), applying defibrillator pads, preparing transport medications,
and performing bilateral groin/forearm shaving.!?

Delays to pPCI, such as non-timely ECG, transfer to a local
Critical Care Unit (CCU) for diagnosis, or waiting for the cardi-
ologist before activating transport procedures, are explicitly for-
bidden.!8

Management of patients with a diagnosis of non-ST
elevation myocardial infarction/unstable angina

When a diagnosis of STEMI has been excluded based on clin-
ical presentation, patient history, and the initial ECG, the patient
with suspected ACS is managed according to the NSTEMI ACS
(NSTEMI/unstable angina) pathway.!8

The HEART score is a validated tool used in the ED to esti-
mate the 30-day risk of major adverse cardiovascular events
(MACE), including myocardial infarction, need for revasculariza-
tion, or death, in patients presenting with chest pain suggestive of
ACS (Tables 1 and 2).19
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Differential diagnosis for chest pain

The initial assessment must consider other life-threatening
conditions.20 Table 3 shows the most frequent differential diag-
noses in patients admitted to the ED for chest pain.

Management of non-acute coronary syndrome
chest pain

For all causes of chest pain not immediately suspected of being
ACS (based on CPS and HEART Score), where ACS has been
excluded or is considered less probable than other etiologies, the
ED physician will evaluate whether to proceed with specific diag-
nostic pathways/tests based on clinical suspicion. Among the main
causes of non-traumatic non-cardiac chest pain, it is important to
highlight PE and aortic dissection.

Pulmonary embolism

PE represents the final effect of the sudden obstruction of the
pulmonary artery or one of its branches by an embolus. This embo-
lus forms in the deep venous circulation of the lower limbs or
pelvis in some cases, and in the venous circulation drained by the
superior vena cava in other cases, before migrating into the pul-
monary arterial circulation via the lesser circulation.

PE can occur as a single event or result from multiple subse-
quent episodes; in the latter case, repeated, peripheral embolization
of small thrombi (pulmonary microembolism) is the most frequent
occurrence.

PE develops days after the onset of deep vein thrombosis and,
in some cases, it can be fatal within 1 hour of symptom onset, par-
ticularly when not clinically suspected. In some patients, PE is

Table 3. Most frequent differential diagnoses for chest pain.!9

accompanied by shock or hypotension, and in many cases, patients
present without shock but exhibit signs of right ventricular dys-
function or myocardial injury in laboratory tests, which suggest an
unfavorable prognosis. The diagnostic process for PE is primarily
driven by a high degree of clinical suspicion, which arises from
integrating patient history, the presence of venous thromboem-
bolism risk factors, clinical objective findings, and the results of
first-level instrumental exams [12-lead ECG, chest X-ray, arterial
blood gas analysis (ABG)].2!

Once clinical suspicion is established, the pre-test clinical
probability of PE is estimated using validated scoring systems
(such as the Wells Score or the Revised Geneva Score).

In case of suspicion: perform rapid tests such as ECG, eventual
chest X-ray, ABG, and blood tests (complete blood count, coagu-
lation panel, D-dimer, renal and hepatic function, troponin, and
brain natriuretic peptide), if not previously performed.

PE can be categorized into two classes:22 i) high-risk PE:
patients with suspected PE presenting with conditions of hemody-
namic instability: shock or hypotension (or reduction for at least 15
minutes, not caused by a new-onset arrhythmia, hypovolemia, or
sepsis). In these patients, adequate hemodynamic and respiratory
support (O2 therapy, cautious volume expansion, use of
inotropic/vasopressor drugs) must be immediately ensured; ii) non-
high-risk PE: all patients with suspected PE who are hemodynami-
cally stable.

Patients with clinical suspicion of PE in stable clinical condi-
tions should proceed, as the first step of the diagnostic phase, with
the evaluation of pre-test clinical probability. This evaluation is car-
ried out based on clinical judgment and the use of scores (Table 4)
to classify patients into probability categories corresponding to an
increased prevalence of PE. The two-level Wells Score is utilized.

Condition Key clinical features

Acute coronary syndrome

Pulmonary embolism

Sweating, tachypnea, tachycardia, hypotension; exam may be normal in uncomplicated cases.

Tachycardia and dyspnea in Sat >90% of patients.

Aortic dissection

Severe, sudden onset pain; pulse deficit in limbs (30%); widened mediastinum on chest X-ray. Syncope in 10% of cases.

Oesophageal rupture Emesis, subcutaneous emphysema, pneumothorax.
Pericarditis Fever, pleuritic chest pain, exacerbated in the supine position (clinostatism), pericardial friction rub.
Pneumothorax Dyspnea and pain upon inspiration, unilateral diminished or absent breath sounds.

Musculoskeletal

Costochondritis, Tietze syndrome (pain in costochondral joints).

Table 4. Wells Score.23

Clinical characteristics Score

Clinical signs and symptoms of DVT (minimum leg swelling and tenderness along the deep veins) 3
Alternative diagnosis less likely than PE 3
Heart rate >100$ beats/min 1.5
Immobilization for a period of >3 days or surgery in the preceding 4 weeks 1.5
Previous DVT or PE episode 1.5

Hemoptysis

1

Malignancy (ongoing treatment or within the last 6 months or palliative care)

Total Score >4: PE probable

1

Total Score <4: PE improbable

DVT, deep vein thrombosis; PE, pulmonary embolism.
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Table 5. Aortic Dissection Detection Risk Score.24
Predisposing conditions Pain characteristics

Marfan syndrome/connective tissue disorders

Family history Severe intensity

Onset at its peak intensity within minutes

Clinical signs

Perfusion deficit (pulse deficit/focal neurological
deficit in the presence of pain/ difference in limbs)
Aortic insufficiency murmur (new or previously
unknown if pre-existing) in the presence of pain

Known aortic valve disease

Recent cardiac surgery or catheterization
with aortic manipulation

Tearing, stabbing, or ripping quality

Shock, hypotension

Known thoracic aortic aneurysm

Low risk=no item, score 0
score 1

Intermediate risk=item from only one category,

High risk=items belonging to 2 or 3 risk categories,
score 2-3

- Patients with improbable PE (Wells 0-4): D-dimer testing
should be performed. If negative, the diagnosis of PE can be
ruled out; if positive, pulmonary computed tomography
angiography (CTPA) must be performed. D-dimer testing may
not be indicative in patients already hospitalized, as numerous
pathologies can cause an increase (e.g., malignancies, frac-
tures, surgical interventions); however, it maintains its nega-
tive predictive value.

- Patients with probable PE (Wells $>48): in the absence of
contraindications, perform CTPA directly. If PE is radiologi-
cally confirmed, it is useful to extend the computed tomogra-
phy evaluation to the large abdominopelvic venous vessels to
assess for potential involvement and the characteristics of the
thrombotic formations.

Acute aortic syndrome

Acute aortic syndromes (AAS) include aortic dissection,
intramural hematoma, penetrating aortic ulcer, and aortic trauma.

The “acute” clinical presentation of AAS is often the first sign
of the disease, and the rapidity of diagnosis and identification of
the most appropriate therapeutic strategy is necessary to reduce an
extremely unfavorable prognosis. This aspect differentiates them
from other aortic pathologies that may have a delayed diagnosis,
even after a long period of subclinical development.

Acute aortic dissection (AAD) is clinically suspected in less
than half of the people in whom it is subsequently diagnosed.
Although many confounding clinical factors delay an early
and accurate diagnosis, the primary one is the “signal-to-noise”
ratio.23

AAD, which represents the most frequent pathology within
AAS, clinically presents with acute, penetrating chest pain that
may radiate posteriorly towards the back, following the extent of
the pathology (migratory). It may be associated with symptoms of
organ ischemia, such as stroke, mesenteric, renal, or lower limb
ischemia, and ACS. Clinical objective findings may be normal or
may present signs of poor organ perfusion (neurological signs,
absent/weak distal pulses, oligo-anuria) or external rupture (car-
diac tamponade, aortic valve insufficiency, hemothorax, hemo-
peritoneum).

The following table proposes the stratification of patients with
suspected aortic dissection into three categories (low, intermedi-
ate, and high risk) based on the presence/absence of risk factors
(Table 5).
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Conclusions

The standardized protocol for managing DT in the USL Umbria
1 EDs represents a cohesive, multi-disciplinary approach aligned
with international guidelines and the regional STEMI network.20
By emphasizing rapid ECG, risk scoring (CPS and HEART), and
streamlined transfer logistics for STEMI, the procedure ensures that
critical life-saving interventions are delivered with optimal speed,
ultimately contributing to reduced mortality and improved out-
comes for patients presenting with suspected ACS.17

References

1. Takada JY, Roza LC, Ramos RB, et al. Emergency service
admission time and in-hospital mortality in acute coronary
syndrome. Arq Bras Cardiol 2012;98:104-10.

2. Baptista R, Maricoto T, Monteiro S, et al. Practical approach to
referral from primary health care to a cardiology hospital con-
sultation in 2022. Rev Port Cardiol 2023;42:557-78.

3. Amsterdam EA, Kirk JD, Diercks DB, et al. Immediate exer-
cise testing to evaluate low-risk patients presenting to the
emergency department with chest pain. J] Am Coll Cardiol
2002;40:251-6.

4. Pitts SR, Niska RW, Xu J, Burt CW. National hospital ambula-
tory medical care survey: 2006 emergency department summa-
ry. Natl Health Stat Report 2008;7:1-38.

5.Reti tempo-dipendenti di cui alla DGR 1421/2022.
Riorganizzazione rete regionale cardiologica per I’emergenza -
STEMI DELIBERAZIONE DELLA GIUNTA REGIONALE
UMBRIA N. 170 SEDUTA DEL 28/02/2024 on line file:///C:/
Users/monti/Downloads/RETE%20REGIONALE%20STEMI
_DGR%20(febb%2024)%20(1)-1.pdf

6. Pope JH, Aufderheide TP, Ruthazer R, et al. Missed diagnoses
of acute cardiac ischemia in the emergency department. N Engl
J Med 2000;342:1163-70.

7. Ibanez B, James S, Agewall S, et al. 2017 ESC guidelines for
the management of acute myocardial infarction in patients pre-
senting with ST-segment elevation: the task force for the man-
agement of acute myocardial infarction in patients presenting
with ST-segment clevation of the European Society of
Cardiology (ESC). Eur Heart J 2018;39:119-77.

8. Lindskou TA, Andersen PJ, Christensen EF, Sevse MB. More
emergency patients presenting with chest pain. PLoS One
2023;18:¢0283454.

[Italian Journal of Medicine 2026; 20:2377]



Article

9. Abusharekh M, Kampf'J, Dykun I, et al. Acute coronary occlu-

10.

11.

12.

13.

14.

15.

16.

sion with vs. without ST-elevation: impact on procedural out-
comes and long-term all-cause mortality. Eur Heart J Qual
Care Clin Outcomes 2024:10:402-10.

Sandoval Y, Apple FS, Mahler SA, et al. High-sensitivity car-
diac troponin and the 2021 AHA/ACC/ASE/CHEST/SAEM/
SCCT/SCMR guidelines for the evaluation and diagnosis of
acute chest pain. Circulation 2022;146:569-81.

Backus BE, Six AJ, Kelder JC, et al. A prospective validation
of the HEART score for chest pain patients at the emergency
department. Int J Cardiol 2013;168:2153-8.

Paciullo F, Giannandrea D, Gianfredi V, et al. Epidemiology of
emergency calls for time-dependent acute illnesses during
COVID-19 outbreak in Umbria region (Italy). Ann Ig 2021;
33:198-200.

Fanaroff AC, Rymer JA, Goldstein SA, et al. Does this patient
with chest pain have acute coronary syndrome?: the rational
clinical examination systematic review. JAMA 2015;314:
1955-65.

Beiser DG, Cifu AS, Paul J. Evaluation and diagnosis of chest
pain. JAMA 2022;328:292-3.

Amin O, Howlett DC. Atypical chest pain in an older woman.
BM1J 2018;360:k345.

Nilsson T, Lundberg G, Larsson D, et al. Emergency depart-
ment chest pain patients with or without ongoing pain: charac-

17.

20.

21.

22.

23.

teristics, outcome, and diagnostic value of the electrocardio-
gram. J Emerg Med 2020;58:874-81.
Poldervaart JM, Langedijk M, Backus BE et al. Comparison of
the GRACE, HEART and TIMI score to predict major adverse
cardiac events in chest pain patients at the emergency depart-
ment. Int J Cardiol 2017;227:656-61.

. Monti M, Ruggieri MP, Vincentelli GM, et al. Cardiovascular

risk factors in sub-Saharan Africa: a review. Ital ] Med 2015:
9:305-13.

. Saitta D, Hebbard G. Beyond the heart: noncardiac chest pain.

Aust J Gen Pract 2022;51:849-54.

Vincentelli GM, Timpone S, Murdolo G, et al. A new risk
assessment model for the stratification of the thromboem-
bolism risk in medical patients: the TEVERE score. Minerva
Med 2018;109:436-42.

Donovan KM. Pulmonary embolism triage: when to do what.
Methodist Debakey Cardiovasc J 2024;20:65-7.

Ratnayake PR. S1Q3T3, pulmonary embolism diagnosed pri-
marily from ECG results in a patient with dysphagia and low
Wells score. BMJ Case Rep 2025;18:¢264036.

Isselbacher EM, Preventza O, Hamilton et al. 2022 ACC/AHA
guideline for the diagnosis and management of aortic disease:
a report of the American Heart Association/American College
of Cardiology joint committee on clinical practice guidelines.
Circulation 2022;146:€334-482.

Received: 22 October 2025; Accepted: 3 November 2025; Early view: 22 January 2026.

Contributions: Manuel Monti, Michele Marvardi: conceptualization. Giovanni Dorilli: methodology. Manuel Monti, Michele Marvardi: writing - original
draft preparation. Laura Gasperini: visualization. Manuel Monti: supervision. All authors have read and agreed to the published version of the manuscript.

Conflict of interest: the authors declare no potential conflict of interest.

Ethics approval and consent to participate: not applicable.

Availability of data and materials: data and materials are available by the authors.

Publishers note: all claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article or claim that may be made by its manufacturer is not
guaranteed or endorsed by the publisher.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).

[Italian Journal of Medicine 2026; 20:2377]

OPEN aACCESS



