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Prospective Validation of EDACS-ADP for 30-Day MACE in
Patients with Chest Pain
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ABSTRACT
Objective: To validate the Emergency Department Assessment of Chest Pain Score–Accelerated Diagnostic Pathway (EDACS-ADP) for predicting
30-day major adverse cardiac events (MACE) in patients with chest pain.
Study Design: An observational study.
Place and Duration of the Study: Department of Emergency, Alsancak Nevvar-Salih Isgoren State Hospital, Izmir, Turkiye, from July to
November 2025.
Methodology: Adult patients with chest pain were prospectively evaluated using the EDACS-ADP. The predictive ability of EDACS-ADP for 30-
day MACE was assessed by calculating sensitivity, specificity, positive predictive value, negative predictive value (NPV), likelihood ratios, and by
receiver operating characteristic curve analysis with area under the curve estimation.
Results: Of the 1,389 screened patients, 773 completed the 30-day follow-up period. The mean age was 45.3 ± 16.1 years, and 55.1% were
male. MACE occurred in 49 patients (6.3%), including 32 patients with myocardial infarction and three patients with cardiac death. Using the
EDACS-ADP,  608  patients  (78.7%)  were  classified  as  low-risk,  accounting  for  6  (12.2%)  of  all  30-day  MACE  events.  In  contrast,  165  patients
(21.3%) were classified as at risk, accounting for 43 (87.8%) MACE events (p = 0.001). The diagnostic performance of EDACS-ADP was signifi-
cantly superior to that of EDACS alone, with a sensitivity of 87.8% versus 34.7% and an NPV of 99.0% versus 95.3%. The relative risk of MACE for
at-risk patients was 5.2, with an odds ratio of 35.3.
Conclusion: EDACS-ADP showed a high diagnostic accuracy and excellent NPV for detecting low-risk patients with chest pain in the emergency
department, confirming its usefulness in secondary care settings in Turkiye.
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stratification.

How to cite this article: Kerimoglu KK, Demirdoven BT, Karaman M. Prospective Validation of EDACS-ADP for 30-Day MACE in Patients
with Chest Pain. J Coll Physicians Surg Pak 2026; 36(08):977-984.

INTRODUCTION
Chest  pain  is  a  common  indication  for  seeking  care  in  emer-
gency departments (EDs), requiring rapid assessment to exclude
potentially serious conditions such as acute coronary syndrome
(ACS).1 Most presentations are non-life-threatening, with nearly
half  of  patients  eventually  diagnosed  with  non-specific  chest
pain.1  Although  ACS  accounts  for  only  a  small  proportion  of
suspected cases, serious underlying diseases can occur.2 Health-
care  systems  require  rapid  assessment  and  management  to
quickly identify critical conditions.3 Thus, emergency physicians
rely on clinical tools to accurately identify low-risk patients among
those presenting with ACS not requiring immediate hospitalisa-
tion and further diagnostic testing.4 Clinical decision pathways
integrating  structured  risk  scores,  electrocardiography  (ECG),
and high-sensitivity cardiac troponin I (hs-cTnI) measurements
safely stratify low-risk patients eligible for early discharge.5
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Overcrowding in EDs is a major public health issue that poses a
risk to patient safety,6 and demands effective implementation of
clinical decision pathways.7 Available risk stratification systems
for patients with undifferentiated chest pain mainly assess ACS
likelihood  to  avoid  unnecessary  admissions.8,9  However,  the
premature  discharge  of  high-risk  individuals  may  result  in
adverse  outcomes  and  expose ED physicians to medicolegal
risks, as chest pain and ACS remain among the most  frequent
causes of litigation in emergency medicine.10

Although  most  diagnostic  and  risk-stratification  tools  assess
the probability of coronary artery disease (CAD), implementing
an effective early rule-out strategy for ACS is critical to reducing
ED overcrowding and improving patient outcomes.11 The Emer-
gency Department Assessment of Chest Pain Score (EDACS) is a
reliable tool, allowing safe early discharge of low-risk patients
more  appropriately  managed  on  an  outpatient  basis.12  The
EDACS-Accelerated  Diagnostic  Pathway  (EDACS-ADP)  further
combines the EDACS score with ECG findings and serial hs-cTnI
measurements  to  identify  low-risk  individuals  having  a  high
negative  predictive value (NPV) for short-term major adverse
cardiac events (MACE).13 Although EDACS-ADP achieves strong
diagnostic performance and has been validated across diverse
cohorts, local validation remains essential to account for differ-
ences  in  population  characteristics,  clinical  workflows,  and
assay-specific hs-cTnI thresholds.14 
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This study aimed to prospectively validate the diagnostic
accuracy of the EDACS-ADP in predicting 30-day MACE in
adult  patients with chest pain presenting to the ED of  a
secondary-level healthcare facility.

METHODOLOGY

This observational study was conducted at the Department of
Emergency,  Alsancak  Nevvar-Salih  Isgoren  State  Hospital,
Izmir, Turkiye, from July to November 2025. Patients requiring
advanced cardiac intervention or intensive coronary care are
transferred to tertiary centres for definitive management.

The study was reported in accordance with the Standards for
Reporting Diagnostic Accuracy Studies 2015 (STARD 2015)
guidelines, and informed consent was obtained from the parti-
cipants. Consecutive patients aged ≥18 years presenting to
the ED with chest pain during the study period were prospec-
tively enrolled if they underwent standardised evaluation with
12-lead ECG and hs-cTnI  testing.  Patients  presenting  with
acute myocardial infarction (AMI), haemodynamic instability
requiring  urgent  intervention,  confirmed  non-cardiac  causes
of  chest  pain,  pregnancy,  documented  MACE  or  planned
revascularisation within the preceding 30 days,  and those
who left the ED before completing the observation protocol,
or had incomplete data, were excluded. MACE incidence and
survival  analyses were determined for  patients discharged
from the ED.

The EDACS-ADP was prospectively applied as the index test.
The  EDACS  incorporates  demographic  variables  (age  and
gender), cardiovascular risk factors (hypertension, hyperlipi-
daemia, diabetes mellitus, family history of premature CAD,
and smoking history), and chest pain characteristics such as
radiation, diaphoresis, or pain occurring with exertion. Each
variable contributed a weighted point value, with a total score
ranging from –10 to +34; higher scores indicate a greater like-
lihood of ACS.15

In accordance with the EDACS-ADP, all patients underwent a
standard 12-lead ECG and serial hs-cTnI measurements at 0
and  2  hours  using  the  VITROS  5600  Immunodiagnostic
System  (Ortho  Clinical  Diagnostics,  Raritan,  NJ,  USA).
Ischaemic ECG changes were defined as ST-segment depres-
sion or elevation of ≥1 mm in two or more contiguous leads,
new or presumed new left bundle branch block, pathologic T-
wave inversion in contiguous leads, or new Q waves consis-
tent with myocardial infarction.

Patients were classified as low-risk if all of the following crite-
ria were met: EDACS score <16, absence of new ischaemic
ECG  changes  as  defined  above,  and  both  0-  and  2-hour  hs-
cTnI  values  <11 ng/L.  Patients  not  meeting these criteria
were categorised as  at  risk,  and management  was deter-
mined at the discretion of the attending physician.

The primary outcome was the occurrence of 30-day MACE,
consisting of a combination of AMI, cardiac-related death,
and  other  confirmed  cardiac  adverse  events  necessitating

medical intervention. These include tachyarrhythmia or brad-
yarrhythmia  requiring  treatment,  ventricular  fibrillation,
aortic dissection or aneurysm, newly diagnosed or decom-
pensated congestive heart failure, cardiopulmonary resusci-
tation,  angiographically  confirmed  CAD,  and  any  coronary
revascularisation procedure. Unstable angina was excluded
from  the  definition  of  MACE  because  it  is  often  subjective
and  lacks  consistent  objective  biochemical  or  imaging
evidence of myocardial injury.

Outcome data were collected from the hospital’s electronic
medical  records  and  confirmed  via  a  30-day  follow-up  call.
Information,  including  demographics,  cardiovascular  risk
factors,  CAD history,  vital  signs,  symptom details,  EDACS
variables,  ECG results,  hs-cTnI  levels,  and  follow-up  out-
comes, was documented on standardised case report forms.
A history of CAD was delineated as a history of myocardial
ischaemia, angiographically-confirmed coronary artery stenosis,
imaging evidence of wall motion abnormalities, or ischaemic
ECG changes consistent with prior infarction.

EDACS  scores  and  ECG findings  were  independently  evalu-
ated by two investigators blinded to patient outcomes.
On  disagreement,  a  third  reviewer  made  the  final  decision
regarding the analysis. As part of the institutional protocol,
emergency physicians typically  order  hs-cTnI  tests  for  all
patients with chest pain. The initial troponin measurement
defined the 0-hour result,  with a second sample collected 2
hours after ED admission, regardless of the first level.

For clinical  management, attending emergency physicians
initially established a diagnosis based on cardiac biomarkers
and ECG results during ED evaluation. If diagnostic uncer-
tainty persisted, a cardiology consultation was sought, and
the cardiologist's opinion established the final diagnosis.

After  30  days,  outcome  verification  was  performed  by  a
researcher blinded to the index ED presentation. Follow-up
data were obtained from hospital electronic medical docu-
ments and cross-checked using the National e-Nabiz Health
Information System. If records of medical contact or event
data were absent,  the patient (or a family member) was
contacted  by  telephone  on  two  separate  occasions  to
confirm  survival  status,  any  recurrent  ED  visits  for  chest
pain, and the occurrence of diagnostic or therapeutic cardiac
procedures during the follow-up period.

All  analyses  were  performed  using  IBM  SPSS  Statistics
(v.26.0; IBM Corp., Armonk, NY) and MedCalc Statistical Soft-
ware  (version  23.4.5;  MedCalc  Software  Ltd.,  Ostend,
Belgium).  Normality  of  continuous  variables  was  assessed
using  the  Shapiro–Wilk  test.  For  continuous  variables,
between-group differences were tested using either the inde-
pendent samples t-test or the Mann–Whitney U test. Categor-
ical variables were compared using the chi-squared or Fish-
er’s exact tests. The incidence of 30-day MACE was calcu-
lated for the entire cohort. Diagnostic performance for EDACS



EDACS-ADP for  chest  pain patients

Journal  of  the College of  Physicians and Surgeons Pakistan 2026,  Vol.  36(08):977-984 979

and EDACS-ADP classifications  was  assessed by  determining
sensitivity,  specificity,  positive  predictive  value  (PPV),  NPV,
accuracy, miss rate, relative risk (RR), odds ratio (OR), and
likelihood  ratios  (LR⁺  and  LR⁻),  along  with  95%  confidence
intervals  (CIs).  For  EDACS-ADP,  diagnostic  measures  were
derived from the low-risk and at-risk classification, whereas a
literature-established  cut-off  score  of  ≥16  was  used  for
EDACS. Receiver operating characteristic (ROC) curve anal-
ysis  was  conducted  for  both  the  EDACS  and  EDACS-ADP
models, with the area under the curve (AUC) and 95% CIs
calculated using the DeLong method. Comparative risk esti-
mates, including RR and OR, were calculated to evaluate the
differences  in  30-day  MACE  between  the  low-  and  at-risk
groups, as defined by the EDACS-ADP. Statistical significance
was set at a two-tailed p-value of <0.05.

RESULTS

In  total,  1,389  consecutive  patients  with  chest  pain  were
screened  for  eligibility.  Overall,  577  patients  satisfied  the
predefined  exclusion  criteria,  which  included  lack  of  informed
consent  (n  =  412),  confirmed  AMI  (n  =  92),  non-cardiac  chest
pain (n = 37), missing hs-cTnI or ECG results (n = 17), discharge

against medical advice (n = 14), haemodynamic instability (n =
3), and pre-existing documented MACE (n = 2). Thus, 812
patients  were  available  for  30-day follow-up,  of  whom 39
were lost to follow-up. Consequently, 773 patients completed
the follow-up and were included in the final analysis (Figure 1).

The mean age of the study population was 45.3±16.1 years,
and 426 patients (55.1%) were male. Most patients were
aged 40–49 years (n = 188, 24.3%). Hypertension (n = 70,
9.1%) and ischaemic heart disease (n = 68, 8.8%) were the
most common comorbidities, with 53.9% of patients (n =
409)  presenting at  the ED during daytime shifts.  Patient
baseline characteristics are summarised in Table I.

Within the 30-day follow-up period, 49 patients (6.3%) devel-
oped  MACE,  whereas  724  (93.7%)  remained  event-free.
Among those with MACE, 32 (65.3%) were diagnosed with
AMI,  14  (28.6%)  experienced  clinically  significant  adverse
events requiring medical intervention, and 3 (6.1%) experi-
enced cardiac-related death. The mean age was significantly
higher in the MACE group than in the non-MACE group (56.0
vs. 44.6 years; p <0.001).

Table I: Comparison of baseline characteristics between MACE and non-MACE patients.

 
Variables Characteristics Overall

(n = 773)
Non-MACE
(n = 724)

MACE
(n = 49)

p-values

Gender, n (%) Male 426 (55.1) 394 (54.4) 32 (65.3) 0.138c

Age group, years, n (%) 18-29 153 (19.8) 146 (20.2) 7 (14.3) 0.317c

30-39 140 (18.1) 135 (18.6) 5 (10.2) 0.138c

40-49 188 (24.3) 184 (25.4) 4 (8.2) 0.005f

50-59 145 (18.8) 136 (18.8) 9 (18.4) 0.942c

60-69 80 (10.3) 68 (9.4) 12 (24.5) <0.001c

≥70 67 (8.7) 55 (7.6) 12 (24.5) <0.001c

Comorbidities, n (%) Hypertension 70 (9.1) 64 (8.8) 6 (12.2) 0.421c

Ischaemic heart disease 68 (8.8) 58 (8.0) 10 (20.4) 0.003c

Diabetes mellitus 28 (3.6) 24 (3.3) 4 (8.2) 0.095f

COPD 17 (2.2) 17 (2.3) 0 (0.0) 0.618c

Hyperlipidaemia 11 (1.4) 10 (1.4) 1 (2.0) 0.516f

Congestive heart failure 5 (0.6) 3 (0.4) 2 (4.1) 0.035f

Other 13 (1.7) 12 (1.7) 1 (2.0) 0.576f

ED shift distribution, n (%) Morning shift (08:00–15:59) 409 (52.9) 381 (52.6) 28 (57.1) 0.540c

Evening shift (16:00–23:59) 263 (34.0) 245 (33.8) 18 (36.7) 0.679c

Night shift (24:00–07:59) 101 (13.1) 98 (13.5) 3 (6.1) 0.187f

Accelerated diagnostic protocol
components, n (%)

Positive 0h/2h Troponin-I 42 (5.3) 29 (4.0) 13 (26.5) <0.001c

Abnormal initial ECG 54 (7.0) 38 (5.2) 16 (32.7) <0.001c

Risk stratification, n (%) EDACS low risk 687 (88.9) 655 (90.5) 32 (65.3) <0.001c

EDACS at-risk 86 (11.1) 69 (9.5) 17 (34.6) -
EDACS-ADP low risk 608 (78.7) 602 (83.1) 6 (12.2) <0.001c

EDACS-ADP at-risk 165 (21.3) 122 (16.9) 43 (87.8) -
hs-cTnI levels 0h (ng/L), median (IQR) 1.5 (0.0-2.8) 1.5 (0.0-2.7) 2.0 (0.0-6.4) 0.017u

2h (ng/L), median (IQR) 1.5 (0.0-3.7) 1.5 (0.0-3.5) 2.3 (0.0-8.2) 0.009u

Age, years, mean (SD)  45.3 (16.1) 44.6 (15.6) 56.0 (19.6) <0.001t

Vital signs SBP (mmHg), mean (SD) 139.5 (25.2) 139.2 (24.2) 144.1 (37.1) 0.365t

DBP (mmHg), mean (SD) 82.4 (14.0) 82.5 (14.0) 81.4 (13.9) 0.593t

HR (beats/minute), mean (SD) 85.8 (16.8) 85.8 (16.9) 85.2 (15.6) 0.815t

O2 saturation (%), median (IQR) 98.0 (97.0-99.0) 98.0 (97.0-99.0) 98.0 (97.0-99.0) 0.481u

Temperature (oC), mean (SD) 36.3 (0.3) 36.3 (0.3) 36.3 (0.4) 0.975t

EDACS score, median (IQR)  6 (2, 10) 6 (2, 10) 10 (5, 16) <0.001u

ADP: Accelerated diagnostic protocol; COPD: Chronic obstructive pulmonary disease; ECG: Electrocardiogram; ED: Emergency department; DBP: Diastolic blood pressure; EDACS:
Emergency department assessment of chest pain score; h: Hour, HR: Heart rate; hs-cTnI: High-sensitivity cardiac troponin-I; IQR: Interquartile range; MACE: Major adverse cardiac
event; SBP: Systolic blood pressure; SD: Standard deviation. Values are expressed as n (%), mean (SD: standard deviation), or median (IQR: interquartile range). t Student's t-test for
independent samples, f Fisher’s exact test, c Chi-squared test, u Mann–Whitney U test for independent samples.
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Table II: Distribution of EDACS-ADP components in patients presenting with chest pain.

Clinical characteristics Scores Number of patients (n) Percentage (%)
Age
18-45 +2 419 54.2
46-50 +4 83 10.7
51-55 +6 77 10.0
56-60 +8 59 7.6
61-65 +10 42 5.4
66-70 +12 34 4.4
71-75 +14 18 2.3
76-80 +16 20 2.6
81-85 +18 14 1.8
86+ +20 7 0.9
Male gender +6 426 55.1
Aged 18-50 years and either
Known CAD or ≥3 risk factors

+4 54 7.0

Symptoms and signs
Diaphoresis +3 30 3.9
Pain radiates to the arm, shoulder, neck, or jaw +5 69 8.9
Pain occurred or worsened with inspiration -4 187 24.2
Pain is reproduced by palpation -6 212 27.4
EDACS
Low risk <16 687 88.9
At risk ≥16 86 11.1
Accelerated diagnostic protocol components    
Abnormal initial ECG - 54 7.0
0h/2h troponin positive - 42 5.4
EDACS-ADP    
Low risk - 608 78.7
At risk - 165 21.3
    

Table III: Predictive performance of the EDACS and its EDACS-ADP for predicting 30-day MACE.

Parameters EDACS EDACS-ADP
Sensitivity, [% (95% CI)] 34.7 (21.6–49.6) 87.7 (75.2–95.3)
Specificity, [% (95% CI)] 90.5 (88.0–92.5) 83.1 (80.2–85.8)
PPV, [% (95% CI)] 19.7 (13.6–27.7) 26.1 (22.5–29.9)
NPV, [% (95% CI)] 95.3 (93.3–96.1) 99.0 (97.9–99.5)
RR, (95% CI) 4.2 (3.2–5.6) 5.2 (4.3–6.3)
OR, (95% CI) 5.0 (2.7–9.2) 35.3 (14.7–84.9)
LR+ (95% CI) 3.6 (2.3–5.6) 5.2 (4.2–6.3)
LR– (95% CI) 0.7 (0.5–0.8) 0.1 (0.0–0.3)
AUC (95% CI) 0.665 (0.575–0.755) 0.855 (0.799–0.910)
ADP: Accelerated diagnostic protocol; AUC: Area under the ROC curve; CI: Confidence interval; EDACS: Emergency department assessment of chest pain score; LR+: Positive likelihood
ratio; LR–: Negative likelihood ratio; ROC: Receiver operating characteristic; RR: Relative risk; OR: Odds ratio; PPV: Positive predictive value; NPV: Negative predictive value.

Figure 1: Flow diagram of research cohort formation.
Figure 2: ROC curves for the EDACS score and the EDACS-ADP in
predicting 30-day MACE.
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The gender  distribution  was  similar  between groups  (p  =
0.138). The prevalence of ischaemic heart disease was also
higher in patients experiencing MACE (n = 10, 20.4% vs. n =
58, 8.0%; p = 0.003). The median EDACS scores were higher
in patients who developed MACE than in those without MACE
(10  vs.  6;  p  <0.001).  Similarly,  abnormal  ECG  findings  (n  =
16, 32.7% vs. n = 38, 5.2%) and elevated 0/2 hour hs-cTnI
levels  (n  =  13,  26.5%  vs.  n  =  29,  4.0%)  were  significantly
more prevalent in the MACE group (p <0.001, for all; Table I).

When  the  EDACS  and  EDACS-ADP  components  were
examined,  most  patients  were  aged  18-45  years  (419,
54.2%).  Among  symptoms  contributing  positively  to  the
EDACS score, pain radiating to the arm, shoulder, neck, or
jaw was observed in 69 patients (8.9%), while diaphoresis
was  present  in  30  patients  (3.9%).  In  contrast,  negative
symptom components included pain reproduced by palpation
in 212 patients (27.4%) and pain worsened with inspiration in
187 patients (24.2%). The category of patients aged 18–50
years with either known CAD or three or more cardiovascular
risk factors was identified in 54 patients (7.0%). The distribu-
tion of EDACS and EDACS-ADP components is summarised in
Table II.

Based on the EDACS classification, 687 patients (88.9%) were
categorised as low-risk, accounting for 32 of the 30-day MACE
events (65.3%). In contrast, 86 patients (11.1%) were clas-
sified as at risk, and 17 MACE events (34.6%) occurred in this
group within 30 days, representing a significantly higher inci-
dence compared with the low-risk group (p <0.001). When
the EDACS-ADP was applied, 608 patients (78.7%) were clas-
sified as low-risk, among whom 6 of the 30-day MACE events
(12.2%) were observed. A total of 165 patients (21.3%) were
classified  as  at-risk,  and  this  group  accounted  for  43  of  the
30-day  MACE events  (87.8%),  which  was  significantly  higher
than that observed in the low-risk group (p <0.001, Table I).

The  EDACS  score  showed  sensitivity,  specificity,  PPV,  and
NPV  of  34.7  %,  90.5%,  19.8%,  and  95.3%,  respectively.
Conversely, the EDACS-ADP demonstrated significantly better
performance, with a sensitivity of 87.8%, specificity of 83.2%,
PPV of 26.1%, and NPV of 99.0% (Table III). The EDACS-ADP
had a miss rate of 12.2%, corresponding to six false-nega-
tive cases among 49 total events. The RR of MACE in the at-
risk  group  compared  with  the  low-risk  group  was  5.2,
whereas the OR was 35.3. LR+ and LR– were 5.2 and 0.1,
respectively,  indicating a strong ability  to  rule  out  MACE
(Table III).

A separate analysis was also performed for hard outcomes,
defined  as  AMI  or  cardiac-related  death.  Overall,  hard  out-
comes occurred in 35 patients (4.5%), representing most of
the MACE events. Among these patients, 33 (94.3%) were
classified  as  at-risk  and  2  (5.7%)  as  low-risk  by  the  EDAC-
S-ADP  (p  <0.001).  For  hard  outcomes,  the  EDACS-ADP
demonstrated a sensitivity of 94.3%, specificity of 82.1%, and
NPV of 99.7%.

Comparative  ROC  analysis  showed  a  significant  difference
between the two models. The EDACS had an AUC of 0.665
(95% CI, 0.575–0.755; p <0.001), indicating a limited ability
to  discriminate  when  used  alone,  whereas  EDACS-ADP
achieved a much higher AUC of 0.855 (95% CI, 0.799–0.910;
p <0.001; Figure 2).

DISCUSSION

The EDACS-ADP demonstrated high sensitivity and excellent
NPV  for  predicting  30-day  MACE,  with  a  significant  impro-
vement  in  the overall  diagnostic  performance compared
with the EDACS score. In Turkiye, studies have primarily
involved tertiary care hospitals.  This work represents an
important  prospective  validation  of  the  EDACS-ADP in  a
secondary  care  setting  without  dedicated  cardiac  care
units,  facilitating  the  safe  identification  and  discharge  of
patients  with  low-risk  chest  pain  and  shortening  of  ED
stays.

In this cohort, the 30-day MACE incidence (6.3%) was at the
lower end of rates reported in recent studies of ED chest
pain  populations,  which  typically  ranged  from 10.2% to
31.4%.15-21  This  low  incidence  reflects  both  population-
specific  and  system-level  differences  between  this  study
setting  and  those  reported  in  tertiary  cardiac  centres.
Several  contextual  factors,  including  the  younger  study
population,  secondary  care  environment  without  on-site
cardiac  intervention  facilities,  deliberate  exclusion  of
unstable angina from the composite MACE outcome, and
assay-specific differences in troponin measurement thresh-
olds, may explain these findings. Collectively, these factors
may have expanded the low-risk patient pool while main-
taining adequate event detection. Consequently, the overall
MACE  rate  was  lower  without  compromising  the  safety
performance of EDACS-ADP.

In subgroup comparisons, patients experiencing MACE were
notably  older,  and  the  gender  distribution  did  not  signifi-
cantly  differ  between  groups.  Similarly,  previous  studies
have also observed that older patients are more likely to
experience MACE.14,15,19 In contrast,  the results of this study
showed a significantly higher male ratio in the MACE group,
although other studies consistent with this study, found no
gender-related differences.16,18  Overall, age appears to be a
consistent  factor  in  adverse  cardiac  outcomes,  whereas
gender differences may vary according to population demo-
graphics, referral patterns, and healthcare settings. Addi-
tionally,  in  the  present  study,  the  mean  EDACS  score,
abnormal  ECG  findings,  and  elevated  hs-cTnI  levels  were
significantly  higher  in  patients  exhibiting  MACE.  Higher
values of these predictors in the MACE group have also
been reported,18 supporting the results of the current work.
These findings underscore the importance of combining clin-
ical scoring, ECG analysis, and serial hs-cTnI testing within
the EDACS-ADP to improve early risk stratification.
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The  EDACS  algorithm  classified  88.9%  of  patients  as  low-
risk; however, when ADP components were included, this
percentage  decreased  to  78.7%.  Conversely,  previous
studies have reported ADP integration halved the proportion
of low-risk patients identified,19,20,22 although only 30.6% low-
risk  patients  were  identified  by  Yoo  et  al.15  The  younger
mean age of the present cohort (45.3 vs. 49.6–62.7 years in
prior  studies)  likely  contributed  to  this  difference,  as  lower
age-related  points  and  fewer  comorbidities  within  the
EDACS variables resulted in lower total scores and, conse-
quently, a higher low-risk yield.

The 30-day MACE rate among patients categorised as low-
risk by the EDACS-ADP was 1.0%, consistent with interna-
tional validation studies reporting rates ranging 0.85% to
1.3%.15,20 Conversely, Saribas et al. observed a nearly four-
fold higher rate in their low-risk cohort.16 This discrepancy
may  be  due  to  methodological  differences,  as  the  present
study did not use a high-sensitivity troponin assay and, in
some  cases,  relied  on  a  single  troponin  measurement,
which  may  have  led  to  the  misclassification  of  higher-risk
individuals.  These  results  collectively  confirm  that  early
discharge decisions  guided by the EDACS-ADP are  safe,
thereby  reinforcing  its  reliability  in  real-world  secondary
care ED environments.

Evaluation  of  the  EDACS-ADP  diagnostic  performance
revealed  that  adding  ADP  components  significantly  inc-
reased sensitivity compared with the EDACS score, with an
NPV of 99%.  The high LR⁺ and low LR⁻ values reinforced its
strong rule-out ability. The separate hard outcome analysis
also strengthened the clinical interpretation of the findings,
showing  that  the  EDACS-ADP  classified  most  patients  with
AMI or cardiac-related death as at-risk and maintained a
very  high  NPV  for  these  clinically  objective  outcomes.
Multiple  validation  studies  have  consistently  reported
similar results, with high sensitivity and NPV and low LR⁻
after incorporating ADP components.16,19-25 Bozdereli-Berikol
et al. reported lower sensitivity despite a similarly high NPV,
possibly owing to fewer positive events caused by the early
exclusion of high-risk cases during triage.18 The EDACS-ADP
is a reliable tool for early risk assessment and safe discharge
planning.

ROC curve analysis supported the reliability of the EDAC-
S-ADP tool, revealing the limited discriminative ability of the
EDACS score. However, performance significantly improved
to an excellent AUC range when ADP was added. Similar
improvements  in  AUC have  been  described,16,24,  whereas
others have observed only moderate discriminative ability
due to population or methodological differences.18 Thus, the
EDACS should be used in combination with ECG findings and
serial hs-cTnI testing for better diagnostic accuracy. Overall,
the EDACS-ADP is  a practical  and effective cardiac rule-out
pathway, especially suitable for secondary EDs. When incor-
porated into standard cardiac care algorithms, it may help

reduce  overcrowding  and unnecessary  observation  times
and optimise resource use.

The main strengths of this study are its prospective design,
high follow-up rate,  and the use of  standardised hs-cTnI
testing within a well-defined accelerated protocol. Nonethe-
less, some limitations should be acknowledged. First, this
study  was  conducted  at  a  single  secondary  care  centre
without an on-site cardiology unit, and the cohort was rela-
tively  young;  therefore,  the  findings  may  not  be  directly
generalisable to older chest pain populations or to tertiary
and specialised EDs. Second, the small  number of MACE
may have affected the accuracy of  the subgroup analyses.
Third,  the  30-day  follow-up  captured  only  short-term
outcomes, making it impossible to conclude mid- or long-
term  prognoses.  Fourth,  the  inclusion  of  only  patients
presenting with chest pain may have excluded those with
atypical or non-chest pain presentations of ACS, potentially
underestimating the event rates. Fifth, the relatively high
number  of  patients  excluded  due  to  the  absence  of
informed consent should be acknowledged as a further limi-
tation,  as  this  may  have  introduced  selection  bias  and
affected the representativeness of the study cohort. Finally,
the  study  did  not  account  for  potentially  fatal  non-ACS
causes  of  chest  pain,  and  some results  depended on  a
single hs-cTnI assay and an institutional cut-off value, which
could affect external applicability.
 

CONCLUSION

This study offers a preliminary prospective validation of the
EDACS-ADP conducted in a secondary-care Turkish ED. This
pathway exhibited outstanding rule-out  performance and
accurately identified low-risk patients with chest pain, there-
by supporting safe and early discharge decisions. Given its
simplicity and strong predictive value, the EDACS-ADP is a
practical  and  cost-efficient  tool  for  optimising  patient  flow
and  minimising  unnecessary  hospital  admissions  in
resource-constrained  ED  settings.

ETHICAL APPROVAL:
The study was approved by the Ethics Committee of Health
Sciences Research of Izmir University of Economics, Izmir,
Turkiye (Approval No. E-97429853-050.04-102516; dated:
11 July 2025).

COMPETING INTEREST:
The authors declared no conflict of interest.

PATIENTS’ CONSENT:
Written informed consent was obtained from all the participants.

AUTHORS’ CONTRIBUTIONS:
KKK: Conception and design of the study, data collection,
analysis and interpretation, drafting, and critical revision of
the manuscript for important intellectual content.



EDACS-ADP for  chest  pain patients

Journal  of  the College of  Physicians and Surgeons Pakistan 2026,  Vol.  36(08):977-984 983

BTD: Data collection, data analysis, and interpretation of
the results.
MK: Data collection, patient management, contribution to
data analysis, and interpretation.
All authors approved the final version of the manuscript to
be published.

REFERENCES

Miro O, Lopez-Ayala P, Martinez-Nadal G, Troester V, Strebel1.
I, Coll-Vinent B, et al. External validation of an emergency
department  triage  algorithm for  chest  pain  patients.  Eur
Heart J Acute Cardiovasc Care 2020; 9(6):576-85. doi: 10.
1177/ 2048872620903452.
Yukselen Z,  Majmundar V,  Dasari  M, Kumar PA, Singh Y.2.
Chest pain risk stratification in the emergency department:
current  perspectives.  Open  Access  Emerg  Med  2024;
16:29-43. doi: 10.2147/OAEM.S419657.
Manistamara  H,  Sella  YO,  Apriliawan  S,  Lukitasari  M,3.
Rohman  MS.  Chest  pain  symptoms  differences  between
diabetes mellitus and non-diabetes mellitus patients with
acute coronary syndrome: A pilot study. J Public Health Res
2021; 10(2):2186. doi: 10.4081/jphr.2021.2186.
Brady WJ, Muck AE, Moak JH. High‑risk electrocardiogram4.
presentations  in  the  acute  coronary  syndrome  patient  –
Beyond ST‑segment elevation myocardial infarction. Turk J
Emerg  Med  2025;  25(1):1-9.  doi:  10.4103/tjem.tjem_
150_24.
Zaboli  A,  Ausserhofer  D,  Sibilio  S,  Toccolini  E,  Bonora A,5.
Giudiceandrea A, et al. Effect of the Emergency Department
Assessment of Chest Pain Score on the triage performance
in patients with chest pain. Am J Cardiol 2021; 161:12-8.
doi: 10.1016/j.amjcard.2021.08.058.
Butun A, Kafdag EE, Gunduz H, Zincir V, Batibay M, Ciftci K,6.
et al. Emergency department overcrowding: causes and solu-
tions. Emerg Crit Care Med 2023; 3(4):171-6. doi: 10.1097/
EC9.0000000000000078.
Boeddinghaus  J,  Doudesis  D,  Lopez-Ayala  P,  Lee  KK,7.
Koechlin L, Wildi K, et al. Machine learning for myocardial
infarction compared with guideline-recommended diagnostic
pathways.  Circulation  2024;  149(14):1090-101.  doi:  10.
1161/circulationaha.123.066917.
Aktemur MR, Songur Kodik M, Capar Aktemur FN, Aksay E,8.
Ersel M. Comparative evaluation of HEART, T-MACS, and HE-
MACS  scores  for  risk  stratification  and  management  of
patients  with  chest  pain  in  the  emergency  department.
Medicine (Baltimore)  2025;  104(6):e41432.  doi:  10.1097/
MD.000000 0000041432.
Dawson LP, Andrew E, Nehme Z, Bloom J, Liew D, Cox S, et9.
al.  Development and validation of a comprehensive early
risk prediction model for patients with undifferentiated acute
chest  pain.  Int  J  Cardiol  Heart  Vasc  2022;  40:101043.
doi: 10.1016/j.ijcha.2022.101043.
Aldalati  A,  Bellamkonda  VR,  Moore  GP,  Finch  AS.  Three10.
cases  of  emergency  department  medical  malpractice
involving  “consultations”:  How  is  liability  legally  deter-
mined?  Clin  Pract  Cases  Emerg  Med  2021;  5(3):283-8.
doi: 10.5811/cpcem. 2021.7.52680.
 

Perez-Vicencio D, Thurston AJF, Doudesis D, O’Brien R, Ferry11.
A, Fujisawa T, et al. Risk scores and coronary artery disease
in patients with suspected acute coronary syndrome and
intermediate cardiac troponin concentrations.  Open Heart
2024; 11(2):e002755. doi: 10.1136/openhrt-2024-002755.
Boyle RSJ,  Body R. The diagnostic accuracy of the Emer-12.
gency Department Assessment of Chest Pain (EDACS) Score:
A  systematic  review and meta-analysis.  Ann Emerg  Med
2021;  77(4):433-41.  doi:  10.1016/j.annemergmed.2020.
10.020.
Shafiq  M,  Mazzotti  DR,  Gibson  C.  Risk  stratification  of13.
patients  who  present  with  chest  pain  and  have  normal
troponins using a machine learning model. World J Cardiol
2022; 14(11): 565-75. doi: 10.4330/wjc.v14.i11.565.
Ergun Suzer N, Tatliparmak AC. Validation of the Emergency14.
Department Assessment of Chest Pain Score and its acceler-
ated diagnostic protocol in a Turkish cohort. J  Med Palliat
Care 2025; 6(3):188-93. doi: 10.47582/jompac.1641339.
Yoo Y, Ahn S, Chae B, Kim WY. Performance of the EDAC-15.
S-ADP  incorporating  high-sensitivity  troponin  assay:  Do
components of major adverse cardiac events matter? World
J  Emerg  Med  2024;  15(3):175-80.  doi:  10.5847/wjem.j.
1920-8642.2024.032.
Saribas MS, Savrun A, Aygun A, Savrun ST. Comparison of16.
acute coronary syndrome decision aids in the emergency
department.  Cukurova  Med  J  2024;  49(4):1030-43.  doi:
10.17826/cumj.1493062.
Lin Z, Lim SH, Yap QV, Kow CS, Chan YH, Chua SJT, et al.17.
Symptoms and coronary risk factors predictive of adverse
cardiac events in chest pain patients in an Asian emergency
department: the need for a local prediction score. Singapore
Med J 2024; 65(7):397-404. doi: 10.4103/singaporemedj.S-
MJ-  2023-260.
Bozdereli  Berikol  G,  Aydın H, Dogan H. Early discharging18.
patients with chest pain using EDACS-ADP and COMPASS-MI
risk  predictors.  Heart  Vessels  2022;  37(8):1316-25.  doi:
10.1007/s00380-022-02036-9.
Akbas I, Cakir Z, Kocak AO, Unlu A, Can NO, Vural M, et al.19.
Clinical utility of EDACS-ADP in patients admitted with chest
pain to an emergency department. Disaster Emerg Med J
2021; 6(1):33-40.
Nilsson T, Johannesson E, Lundager Forberg J, Mokhtari A,20.
Ekelund U. Diagnostic accuracy of the HEART Pathway and
EDACS-ADP when combined with a 0-hour/1-hour hs-cTnT
protocol for assessment of acute chest pain patients. Emerg
Med J  2021; 38(11):808-13. doi:  10.1136/emermed-2020-
210833.
Ng M, Tan HJG, Gao F, Tan JWC, Lim SH, Ong MEH, et al.21.
Comparative prospective study of the performance of chest
pain scores and clinical assessment in an emergency depart-
ment cohort in Singapore. JACEP Open  2020; 1(5):723-9.
doi: 10.1002/emp2.12242.
Ozkan A, Unal E, Akoglu H, Onur O, Denizbasi A. Diagnostic22.
accuracy  of  the  Emergency  Department  Assessment  of
Chest  Pain  Score  (EDACS)  and  EDACS-Accelerated  Diag-
nostic  Pathway  (ADP)  for  risk  stratification  in  patients
presenting with chest pain in the emergency department. J
Emerg  Med  2025;  75:327-34.  doi:  10.1016/j.jemermed.
2025.04.007.



Kursat  Kaan Kerimoglu,  Burcu Tanay Demirdoven and Mehmet Karaman

Journal  of  the College of  Physicians and Surgeons Pakistan 2026,  Vol.  36(08):977-984984

Nasr  Isfahani  M,  Mohseni  H,  Nasri  Nasrabadi  E,  Sarraf-23.
zadegan N. Improving chest pain risk assessment: validation
of  HEART,  TIMI,  GRACE,  EDACS-ADP,  and  HET  for  MACE
prediction in the emergency department. BMC Emerg Med
2025; 25(1):165. doi: 10.1186/s12873-025- 01327-4.
Yang SM, Chan CH, Chan TN. HEART pathway and Emer-24.
gency Department Assessment of Chest Pain Score–Acceler-
ated Diagnostic Protocol application in a local emergency

department of Hong Kong: An external prospective valida-
tion study. Hong Kong J Emerg Med 2020; 27(1):30-8. doi:
10.1177/1024 907918812321.
Mark DG, Huang J, Kene M V, Sax DR, Cotton DM, Lin JS, et25.
al. Prospective validation and comparative analysis of coro-
nary risk stratification strategies among emergency depart-
ment  patients  with  chest  pain.  J  Am Heart  Assoc  2021;
10(7):e020082. doi: 10.1161/JAHA.120.020082.

••••••••••


