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ORIGINAL ARTICLE

Prehospital management of patients with chest pain
by 3 mobile intensive care units
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Objectives: Few studies have examined management by of patients with chest pain mobile
intensive care units in rural areas. We sought to establish the characteristics of patients
attended; analyze the ability of mobile intensive care units to resolve the emergency; and
assess the application of recommendations, appropriateness of transfer destinations, and
agreement with diagnoses made in the hospital emergency department. 
Methods: Retrospective observational study of chest pain emergencies attended by the
mobile intensive care units of the Guadalquivir health care district in Cordoba, Spain, between
June 2009 and June 2010. We reviewed emergency care reports from the mobile units and the
computerized medical history for each patient, collecting general patient data and
cardiovascular risk factors. The following emergency care variables were collected: time until
arrival on the scene of the emergency and time from the emergency scene until arrival at the
hospital, probability of ischemic heart disease, diagnosis, treatments, referrals and transfer
decisions, and unit providing transport. The following information regarding resolution of the
emergency was also recorded: destination after evaluation in the hospital emergency
department, diagnostic agreement, application of fibrinolysis, and subsequent events in
patients not referred for further care. 
Results: A total of 278 cases were attended; the mean age was 72.12 years, and 55% were
men. Women were older, the prevalence of arterial hypertension was higher in women, and
fewer were smokers. Time until provision of emergency care was 9.7 minutes and time until
arrival at a hospital emergency department was 93.1 minutes. Low probability of ischemic
heart disease was recorded for 59.7%; 83.2% were resolved in the home, and 3.6% of these
patients later experienced a coronary event. High probability of ischemic heart disease was
recorded for 40.3%; this evaluation was associated with younger age, diabetes, smoking, and
number of cardiovascular risk factors. General measures were implemented in over 90% of the
cases; nitroglycerin was administered in 83.9%, morphine in 27.7%, and acetylsalicylic acid in
74.1%. Fewer patients received clopidogrel (23.9%) or heparin (17.4%), although use of these
drugs improved during the study period. Chest pain unrelated to ischemic heart disease was
diagnosed in 47.1%, nonspecific chest pain in 26%, and ischemic chest pain in 26.7%. The
mobile unit's diagnosis and the hospital emergency department’s were in agreement in 75.3%
overall, and in 100% of cases of acute coronary syndrome with ST-segment elevation and
high-risk acute myocardial infarction. Hospital admission was ordered in 71.2%. Fibrinolysis
was initiated in 40.6% of cases of acute coronary syndrome with ST-segment elevation. 
Conclusions: In spite of the wide geographic distribution of cases and advanced age of these
rural patients, the mobile intensive care units provided quality care in responding to reports of
chest pain. The mobile units were able to resolve many cases and provide a diagnosis. They
followed treatment guidelines, but areas for improvement have been identified. [Emergencias
2013;25:13-22]
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Introduction

Diseases of the circulatory system are the lead-
ing cause of mortality in Western countries, and a

major one is ischemic coronary heart disease
(CHD), which justifies research in this area, espe-
cially taking into account that the highest mortali-
ty occurs before reaching a hospital1. The Compre-



hensive Care Plan of heart disease in Andalusia (PI-
CA) 2005-20092 established a framework to identi-
fy and articulate appropriate interventions in pa-
tient attention, training and research. At the same
time, it posited redesigning the traditional care
model centered on episodes towards a model of
attending chronic processes. This involves analyz-
ing the actions performed from initial demand for
attendance until the end of the process and then
define the recommended actions at each level of
care, according to scientific evidence.

Concerning chest pain (CP), six care processes
have been published: generic CP3, stable angina
(SA)4, unstable angina (UA) / non- ST elevation
acute coronary syndrome (NSTEACS)5; ST eleva-
tion acute coronary syndrome6 (STEACS), acute
aortic syndrome7 (AAS) and pulmonary throm-
boembolism (PTE). They include recommenda-
tions that aim to reduce variability of the actions
of the professionals at each level of care.

The evaluation of patients presenting CP is a
major challenge for hospital emergency depart-
ments (ED). According to various publications9-11,
there is a group of patients with high probability
of having ACS judged by clinical symptoms, elec-
trocardiogram (ECG) or enzyme elevation, and a
second group with very low risk of having ACS
because of young age, atypical pain, physical ex-
amination and normal ECG. Then there is a third
group with low-intermediate risk, which accounts
for half the patients treated, where a combination
of clinical factors and laboratory tests are needed
to reach a diagnosis9. The medical history and
type of pain are not reliable indicators of ACS12.
The same applies to the ECG13. In the case of out-
of-hospital care, the challenge is even greater giv-
en the lack of complementary tests.

Early and correct diagnosis is essential for pa-
tient management and taking subsequent deci-
sions, and sometimes determines patient progno-
sis14-16. There is no standardized way to objectively
express the quality of diagnoses made in the ED17,
although one of the parameters used is concor-
dance between ED diagnosis and that made on
hospitalization15; this not only allows assessing the
quality of care provided but also favors evaluation
of physician diagnostic capacity15,16. This may ap-
ply to mobile emergency teams (MET), compar-
ing their diagnoses with those made in the ED as
the reference, but using the latter as the gold
standard could sometimes be erroneous17.

In general, few studies have been carried out
in Spain relating to the assessment and manage-
ment of CP in the out-of-hospital setting. Some
recent work has collected data on the clinical and

epidemiological characteristics of these patients,
and on the measures employed18-22. Regarding di-
agnostic concordance, most of the relevant stud-
ies15-17,23 were performed in the ED and one re-
ferred to non-traumatic CP24, while in the
out-of-hospital setting we found one concordance
study with ED diagnoses in patients with CP14,
along with some references to the issue in work
with broader objectives20.

In the generic CP process3, the objective of ini-
tial evaluation (directed anamnesis, physical ex-
amination and ECG) is to obtain initial risk stratifi-
cation of the patient, considering the most serious
potential diseases: CHD (SA, UA / NSTEACS,
STEACS), AAS and PTE. Faced with CP and suspi-
cion of any of these diseases, ten general meas-
ures are recommended1,18,19,22,25: monitoring, a
nearby defibrillator, rest, venous blood collection,
avoid intramuscular (im) injections, pulse oxime-
try, oxygen, analgesia with sublingual nitroglyc-
erin (NTG sl) and / or morphine, consider seda-
tion and aspirin (except when AAS is suspected).
Refer potentially serious CP or CP of uncertain ori-
gin to hospital, by medicalized or conventional
ambulance according to whether the situation is
considered life-threatening or not.

In cases of stable angina4, clinical evaluation
should be widened to rule out UA / ACS, and then
the patient should be referred to a family physi-
cian, and in cases with pain, NTG sl and acetylsali-
cylic acid (ASA) should be prescribed. In cases of
UA/NSTEACS5 and STEACS6, in addition to the
general measures, consider the administration of
NTG (iv) together with morphine or meperidine iv
until pain relief is achieved; beta blockers (BB) iv in
cases of persistent pain, with ECG changes and hy-
peradrenergic state and no contraindications, and
dual antiplatelet therapy (aspirin + clopidogrel) in
moderate to high risk UA / NSTEACS and STEACS,
accompanied by low molecular weight heparin
(LMWH). Pre-hospital fibrinolysis, available on our
critical care and emergency ambulances (DCCU)
since September 2011, is indicated in STEACS clas-
sified as priority ARIAM I6 (pain typically lasting
>30 minutes and <6 hours which does not re-
spond to NTG, <75 years without contraindica-
tions, ST elevation >2 mm in at least 2 leads, sys-
tolic blood pressure >100 or diastolic BP <100
mmHg, heart rate >50 bpm without atrioventricu-
lar block or bradycardia or tachycardia). The trans-
fer to hospital, in both processes, involves being
attended by skilled health personnel.

The aims of the present work were to deter-
mine the epidemiological profile and cardiovascu-
lar risk factors (CVRF) of patients seen for CP; as-
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sess whether treatment was as indicated in the
different processes; assess whether CP with a high
probability of ACS was identified and treated ac-
cording to the recommended measures, and
whether hospital referral was performed ade-
quately; and to assess diagnostic concordance
(pre-hospital vs hospital diagnoses) and what
treatment was applied.

Method

The Guadalquivir Health District (Córdoba) has
three emergency ambulances staffed by a doctor,
a nurse and technician, responsible for emergency
assistance between 8:00 and 20:00 hours. Activa-
tion of this service, by users or physicians, is made
through the emergency coordination center
(CCUE). The reference ED is that of the Reina
Sofia University Hospital of Cordoba.

The Montoro emergency ambulance team
serves a population of 46,633 inhabitants in the
basic health zone (ZBS) of Montoro (at 37-55 km
from the ED) and Bujalance ZBS (29-68 km). The
Carlota emergency ambulance team serves a pop-
ulation of 44,181 inhabitants in the ZBS of Char-
lotte (21-35 km), Fuente Palmera (53 -68 km) and
part of Posadas (17-32 km). Finally, the Palma del
Río emergency ambulance team serves a popula-
tion of 29,795 inhabitants in the ZBS of Palma del
Rio and part of Posadas (50-58 km).

We performed a retrospective observational
study based on a review of the medical records of
each DCCU between 1 June 2009 and 1 June
2010, completed with computerized records (Pro-
gram "Diraya"), from the ED, health centers and
data provided by the coronary unit of the inten-
sive care unit (ICU), Reina Sofia Hospital, on the
performance of fibrinolysis.

We included all paper records containing the
following: CP, sternal pain, precordial pain, angi-
na, angina pectoris, SA, UA, AMI, ACS, PTE or
AAS. We excluded patients without a medical
record, or with incomplete information. Variables
included were:

– Social security number, age (grouped as in
other studies20) and gender.

– CVRF: history of ACS, dyslipidemia, hyperten-
sion (HTN), diabetes (DM) and smoking status
(current and ex-smoker >1 year). Obesity and
physical inactivity were excluded since these data
were not recorded in numerous cases.

– Probability of ACS / AAS / PTE. Finding no
cases labeled AAS or PTE, this variable equals "like-
ly ACS": a) high probability: cases with a MET

(pre-hospital) diagnosis of SA, UA / NSTEACS and
STEACS, and those cases administered ASA and /
or NTG, and those patients transferred to hospital
by a medicalized ambulance, b) low probability:
non-classified CP and non-ischemic

CP not included in the previous section.
– DCCU Diagnosis: a) CP of unknown etiology

(specified as such, and cases diagnosed with pre-
cordial or generic chest pain), b) SA, c) UA /
NSTEACS, d) STEACS e) AAS f) PTE, and g) non-is-
chemic CP (ACS ruled out by the MET, for anxi-
ety, “musculoskeletal CP”, atypical CP, respiratory
infection, etc.).

– Referral: a) home; b) to a family doctor; c) to
the ED, d) to the ED for other reasons (not ACS,
AAS or PTE, but another, such as an arrhythmia
control, possible pneumonia, etc.), and e) volun-
tary discharge.

– Transfer by: a) conventional ambulance; b)
medicalized ambulance (DCCU); c) regional
health service (EPES) helicopter; d) transfer of
EPES EM, and e) private means.

– General measures: assessed in cases with
high probability of ACS. Sedation not included
since this was not recorded in numerous cases.
For the rest, only the performance of an ECG was
considered.

– Additional treatments: benzodiazepine, clopi-
dogrel, heparin, LMWH, beta blockers and NTG iv
in cases with high probability of ACS.

– ARIAM I: STEACS meeting all the priority re-
quirements16.

– Fibrinolysis: a) not administered; b) adminis-
tered by out-of-hospital (EPES) emergency team
and c) administered in the ED.

– Coronary event within 2 months: in cases
with a low probability of ACS not transferred to
hospital, we ascertained whether they had suf-
fered an episode of SA, UA / NSTEACS or STEACS.

– Diagnostic concordance: considered concor-
dant when MET and ED diagnoses were literally
the same (for SA, UA / NSTEACS,STEACS, PTE,
AAS, atrial fibrillation, respiratory infection, etc.).
MET diagnoses of atypical / non-ischemic CP were
considered concordant if the ED diagnoses includ-
ed non-ischemic causes (musculoskeletal, pleuritic,
anxiety, etc..). In CP of unknown etiology, concor-
dance was considered after serial enzyme analysis
of myocardial damage performed in the ED.

– Decision taken in the ED: a) discharge;
b) observation; c) cardiology department; d) ICU,
or e) internal medicine department.

– Deaths from any cause occurring during MET
attendance or DCCU transfer or during hospitali-
zation.
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– Arrhythmias: a) tachycardia and ventricular
fibrillation (VT / VF) in the context of ACS; b)
tachyarrhythmias; or c) CP due to bradyarrhyth-
mias without ACS.

– DCCU: the ambulance (Montoro, La Carlota
or Palma) and date of attendance by the MET.

– The values of "time to attendance" (from
MET activation until the start of attendance) and
"time-to-ED" (from MET activation to ED arrival)
were obtained differently from other variables.
Each MET is activated by calls from the coordina-
ting center on a mobile device with a database
with different menus (age, priority, sex, location,
referral, diagnosis, etc.) which are completed by
the ambulance staff for each call, along with 3
buttons which, when pressed, record the time
and one of three options: "activation", "on the
scene" and "terminated". For the measurement of
"time to attendance" we considered all the cases
attended, while for "time-to-ED" we obviously on-
ly considered those referred to hospital.

All statistical analysis was performed using
SPSS 17.0 software. For quantitative variables we
used absolute frequencies and percentages, and
for the qualitative variables we used measures of
central tendency. Chi square test was used to
compare categorical variables and Student’s t test
was used for quantitative variables.

Results

Data were collected from 305 cases, of which
27 were excluded due to missing information. Of
the remaining total of 278: 136 were from Mon-
toro, 69 from Carlota and 73 from Palma del Río.
Mean age was 72 ± 14 years. The largest age
group (39.2%) was that aged 75-84 years. Men
predominated over women, and the latter
showed significantly higher mean age and hyper-
tension; there were proportionally fewer smokers
amongst the women patients (Table 1).

Figure 1 shows the flow chart of the study pa-
tients. Table 2 shows that the group of patients
with high probability of ACS were younger and
had higher prevalence of all cardiovascular risk
factors, significantly so for DM and smoking sta-
tus. The higher the number of CVRF, the higher
the number of cases with high probability of ACS.
The mean time to attendance was 9.7 ± 9.2 min-
utes and mean time to ED arrival was 93.1 ± 62.2
minutes.

The most frequent DCCU diagnosis was non-
ischemic CP: 131 (47.1%), followed by CP of un-
known etiology: 72 (26%); UA / NSTEACS 37

(13.3%); STEACS 26 (9.3%), and SA 11 (4%).
There were no cases of PTE or AAS.

Of the 158 patients referred to the ED (56.8%
of the total), there was diagnostic agreement in
119 (75.3%) cases, which was high for SA and
non-ischemic CP (100% and 90.9% respectively),
moderate for CP of unknown etiology and
STEACS (79.7% and 76.9%) and low for UA /
NSTEACS (54.1%). The only variable significantly
related to concordance was the reason for referral
to the ED: 71.2% of CP cases were transferred to
the ED in order to rule out ACS, AAS or PTE and
87.5% were transferred for other reasons (P
<0.05), with high concordance for tachyarrhyth-
mias (92.9%) and bradycardia (80%).

After ED assessment, the most common out-
come was discharge home (29.3%), followed by
admission to the observation unit (26.7%), cardi-
ology (21.7%), ICU (14.7%) and internal medi-
cine (7.7%). Table 3 shows the outcome of ED as-
sessment according to each diagnosis.

Regarding the presence of arrhythmias, there
were no cases of VT / VF secondary to ACS. By
contrast, arrhythmia without ACS as a cause of CP 
was frequently found. 43 cases (15.5%) had tachy-
arrhythmia, 15 (34.9%) resolved at home and the
rest were transferred to the ED [13 discharged
(46.4%), 9 observation (32.1%), 2 cardiology
(7.1%) and 1 ICU (3.6%)]. In 8 cases (2.9%)
there was bradyarrhythmia: 3 (37.5%) resolved at
home and the rest were transferred to the ED
(80% cardiology and 20% observation).

There were two hospital deaths for extra-car-
diac reasons and one out-of-hospital death (78
year old patient found in asystole who could not
be revived, with ACS as a possible cause).

In the analysis of episodes with low probability
of ACS, ECG was performed in 151 (91.5%). As
Figure 1 shows, they account for 59.7% of the to-
tal; 83.2% of non-ischemic CP patients were re-
ferred home or to a family physician and 16.8%
were transferred to the ED (Table 4), largely for
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Table 1. Characteristics of chest pain patients attended.
Differences between men and women

CVRF Men Women P value
N = 153 N = 125
n (%) n (%)

Age in years (mean ±SD) 69.1 ±11.4 75.8 ± 11.7 < 0.05
Previous ACS 71 (46.4) 48 (38.4) NS
Diabetes mellitus 42 (27.5) 39 (31.2) NS
Dyslipidemia 45 (29.4) 35 (28) NS
Hypertension 84 (54.9) 86 (68.8) < 0.05
Smoker 18 (11.8) 4 (3.2) < 0.05
CVRF: cardiovascular risk factors; SD: standard deviation; ACS: acute
coronary syndrome; NS: not significant.



episodes of hemodynamic angina secondary to
tachyarrhythmia (62.5%) or bradyarrhythmia
(7.5%). All CP of unknown origin were transferred
to the ED. Diagnostic concordance was 83.3%
(70.6% La Carlota, 89.3% and Montoro Palma
88.9%).

After ED assessment, the most common desti-
nation was discharge home (49.1%), followed by
admission to the observation unit (24.5%), inter-
nal medicine (15.1%), cardiology (9.4%) and ICU
(1.9%).

In patients with low probability of ACS not
transferred to hospital (n = 111), 4 (3.6%) suf-
fered a coronary event in the following 2 months.
The earliest consulted for stable angina at 20

days. The second was diagnosed with UA at 28
days (2 days after an ED visit). The third case suf-
fered ACS at 32 days. Finally, the fourth case was
diagnosed with UA at 50 days (with ED assess-
ment and discharge between the two episodes).

In the analysis of patients with a high probabili-
ty of ACS, the proportion of the 10 general meas-
ures and additional treatments are shown in Table
4. Data on the use of clopidogrel, LMWH and iv
NTG are also shown, according to the DCCU di-
agnosis and MET. Clopidogrel was administered
to 18.2% of UA / NSTEACS and 23.1% of STECS
in the 2nd half of 2009, and to 26.7% and 84.6%
respectively in the first half of 2010. LMWH was
administered to 13.6% of UA / NSTEACS and
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Figure 1. Flow diagram showing patient inclusion. CP: chest pain; ACS: acute coronary syndrome; ED: emergency department;
DCCU: critical care and emergency ambulances; STEACS: ST elevation acute coronary syndrome. ED*: single asterisk refers to pa-
tients transferred to the ED for CP; EDfor**: double asterisk refers to patients transferred to the ED for other reasons; PCC: primary
care center physician.



15.4% of STEACS in the 2nd half of 2009, and to
20% and 61.5% respectively, in the first half of
2010.

Transfers and mode of transport to hospital are
shown in Table 5. The diagnostic concordance in
these cases was 71.2%. Of the 22 STEACS with
complete information, 12 met criteria for ARIAM
Priority I (54.5%), and fibrinolysis was adminis-
tered in 2 cases by EPES (061) and in another 5
cases in the ED. In these cases, diagnostic agree-
ment was 100%. Two cases of STEACS with ARI-
AM priority II also received fibrinolysis in the ICU.

Discussion

There is little Spanish literature on the man-
agement of CP in the out-of-hospital setting.
Studies in Andalusia deal with patient attention ei-
ther by primary care centers or EPES emergency
teams mainly in the large urban areas. The 

present work is the first to examine DCCU emergency
team performance, involving geographically dis-
persed rural populations far from the reference
hospital. The results show appreciable differences
in the characteristics of the patients we serve, but
also confirm the discriminative “filtering” capabili-
ty of our teams, good adherence and adaptation
to the processes developed by the regional health
administration, generally well justified transfers to
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Table 2. Comparison of patients according to probability
of acute coronary syndrome (ACS)

CVRF High Low P value
probability probability

CI CI
N = 112 N = 166
n (%) n (%)

Age in years (mean ±SD) 69.0 ± 14.5 74.23 ± 13.7 < 0.05
Previous ACS 52 (46) 67 (40.6) NS
Diabetes mellitus 41 (36.3) 40 (24.2) < 0.05
Dyslipidemia 34 (30.1) 46 (27.9) NS
Hypertension 73 (64.6) 97 (58.8) NS
Smoker 14 (12.4) 8 (4.8) < 0.05
Number of CVRF NS
Any FRCV 12 (26.1) 34 (73.9)
1 FRCV 28 (41.8) 39 (58.2)
2 FRCV 33 (37.1) 56 (62.9)
3 FRCV 26 (46.4) 30 (53.6)
4 FRCV 10 (58.8) 7 (41.2)
5 FRCV 3 (100) 0 (0)

Age groups < 0.05
< 55 years 25 (55.6) 20 (44.4)
55-64 years 13 (68.4) 6 (31.6)
65-74 years 23 (39.7) 35 (60.3)
75-84 years 42 (38.5) 67 (61.5)
> 85 years 16 (21.3) 37 (78.7)

CVRF: cardiovascular risk factors; SD: standard deviation; ACS: acute
coronary syndrome; NS: not significant.

Table 3. Destination of chest pain patients attended in the Emergency Department according to diagnosis

DCCU** Discharge ED Observation Cardiology ICU Internal Medicine Total

CP unknown origin 21 (38.8%) *23 (42.6%) 5 (9.3%) 1 (1.8%) 4 (7.5%) 54
Non-ischemic CP *12 (60%) 4 (20%) 1 (5%) – 3 (15%) 20
Stable angina 1 (25%) – *3 (75%) – – 4
Unstable angina/Non-STEACS – 5 (25%) *12 (60%) 2 (10%) 1 (5%) 20
STEACS – – 1 (5%) *19 (95%) – 20
TOTAL 34 (28.8%) 32 (27.1%) 22 (18.6%) 22 (18.6%) 8 (6.8%) 118
DCCU: critical care and emergency ambulances; CP: chest pain; STEACS: ST elevation acute coronary syndrome. *Indicates the most frequent
destination for each DCCU diagnosis. **Reflects concordant DCCU and ED diagnoses = 118 (75.3% of patients).

Table 4. Analysis of general measures and additional
treatments applied

N (%)

Application of general measures
ECG and Monitoring 111 (99.1)
Proximity to defibrillator and CPR device 102 (91.1)
Rest 111 (99.1)
Peripheral blood sample 104 (92.9)
Non-intramuscular injection 110 (98.2)
Pulse oximetry 109 (97.3)
Oxygen therapy 98 (88.3)
Consider sedation* No collected
Nitroglycerin 94 (83.9)
Morphine 31 (27.4)
Aspirin 83 (74.1)

Additional treatments
Benzodiazepines sL / iv 13 (11.9)
Clopidogrel 26 (23.9)
Nitroglycerin 56 (51.4)
LMWH 19 (17.4)
Beta-blockers 4 (3.7)

Clopidogrel administered according to DCCU
and mobile unit diagnosis**
CP of unknown etiology –/4 (20)/–
Stable angina –/–/–
Unstable angina / NTEACS 1 (5.3)/6 (50)/1 (16.7)
STEACS 3 (60)/8 (72.7)/3 (30)

LMWH administered according to DCCU
and mobile unit diagnosis**
CP of unknown etiology 1 (10)/2 (10)/–
Stable angina –/–/–
Unstable angina / NTEACS 3 (15.8)/1 (8.3)/2 (33.3)
STEACS 4 (80)/4 (36.4)/2 (20)

Nitroglycerin administered according
to DCCU and mobile unit diagnosis**
CP of unknown etiology 3 (30)/5 (25)/1 (12.5)
Stable angina –/–/–
Unstable angina / NTEACS 11 (57.9)/8 (66.7)/5 (83.3)
STEACS 3 (60)/11 (100)/9 (90)

ECG: electrocardiogram; CPR: cardiopulmonary resuscitation; DCCU:
critical care and emergency ambulances, CP: chest pain; sL: sublingual,
iv: intravenous; LMWH: low molecular weight heparin. STEACS: ST
elevation acute coronary syndrome. *Assess the need for anxiolytic
treatment. **La Carlota / Montoro / Palma del Río.



the reference hospital, and high diagnostic relia-
bility achieved only on the basis of anamnesis,
physical examination and ECG findings. The study
also identified several areas of possible improve-
ment.

The mean age of our CP patients (72 ± 14
years) was approximately 5 years older than that
of previous reports18-20, which may be due to the
greater proportion of significantly older women
attended in this mostly rural population.

The high prevalence of cardiovascular risk fac-
tors in the population of Andalucia is well known2,
but our results for CP patients show figures well
above those of previous studies18, including those
conducted in our region (hypertension 42%, DM
22.7%, dyslipidemia 30.4%, ACS 31.8%)20. The
more aged profile of our population explains
these figures. 

The DCCU emergency teams were able to dis-
criminate 60% of episodes of CP with low proba-
bility of ACS, with a very high degree of reliability,
since only 3.6% experienced a coronary event
within the following 2 months (none sooner than
2 weeks).

The classification of CP with a high probability
of ACS was associated with younger age, pres-
ence of DM and smoking, as well as a tendency

to have several CVRF. No statistically significant
association was found with previous ACS as in
other studies27. This finding may be partly ex-
plained because younger patients, more likely to
consult a health center, arrive at DCCU already
screened by a family doctor more often than old-
er patients. This implies that patients under 65
years without previous ACS and non-ischemic CP
are not reflected in our study. However, this does
not fully explain the high percentage of CP with
low probabil ity of ACS older than 84 years
(78.7%), where the prevalence of previous ACS
was 51.1%, so it is possible that this group of pa-
tients, or their caregivers, consult more often for
non-specific CP. This hypothesis requires confirma-
tion in future investigations, but health education
measures may be desirable for these patients and
their primary caregivers before the onset of symp-
toms.

The general measures recommended in the
care guidelines for CP3 were complied with in al-
most 100% of cases. Areas of possible improve-
ment included the administration of ASA, mor-
phine and NTG, although the cases where these
were not administered were "CP of unknown ori-
gin and SA" with rates of 70%, 50.6% and 61.1%
respectively, in addition to cases where these
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Table 5. Transfers to the ED and mode of transfer according to DCCU diagnoses

Transfers

Cases with low probability of ACS (%)

Voluntary discharge Home Family Physician ED* EDfor**

Non-ischemic CP – 35.9 47.3 0.8 16
CP unknown origin 5.9 – – 41.2 52.9
Cases with high probability of ACS (%)

Home Family Physician ED* EDfor**

CP of unknown etiology - 2.6 94.7 2.6
Stable angina 9.1 54.5 36.4 –
Unstable angina / NTEACS – – 100 –
STEACS – – 100 –

Mode of transfer to hospital

Cases with low probability of ACS (%)

Private means Conventional ambulance DCCU

Non-ischemic CP – 33.3 66.7
CP unknown origin 3.1 59.4 37.5
Cases with high probability of ACS (%)

Conventional ambulance DCCU Helicopter EPES EMS

CP of unknown etiology 24.3 70.3 5.4 –
Stable angina 50 50 – –
Unstable angina / NTEACS 2.7 94.6 2.7 –
STEACS – 80.8 15.4 3.8
ED: emergency department; DCCU: critical care and emergency ambulances; CP: chest pain; STEACS: ST elevation acute coronary syndrome. EPES
EMS: EPES Public health service; EMS: emergency services; ED*: single asterisk refers to patients transferred to the ED for CP; EDfor**: double asterisk
refers to patients transferred to the ED for other reasons.



measures were contraindicated. These data ex-
ceed the percentages reported by Aguayo de
Hoyos et al.19 on initial action by EPES emergency
teams (ECG 76%; monitoring 61.2%; intravenous
line 75.8%, NTG 66.5% and ASA 54.2%) and
from different health centers (ECG 46.7%, moni-
toring 6.4%, intravenous line 19.4%, NTG 65.3%
and ASA 23.7%) in patients subsequently admit-
ted to the ICU with a diagnosis of UA or AMI.
They also exceed those of Piqué-Gilart et al.22,
who analyzed initial action by several primary care
centers in patients then admitted to the ICU with
a diagnosis of ACS, before implementing a train-
ing plan.

The administration of other recently introduced
treatments (2009) by our emergency teams was
more erratic: for example, clopidogrel, where the
DCCU of Palma team only administered it in 30%
of patients with STEACS. Similar data were ob-
served for the use of LMWH in STEACS (<40%
Montoro and Palma). In this regard, there was a
strong tendency to improvement in the second
study period (the first half of 2010), with 84% of
STEACS treated with clopidogrel and 60% LMWH.
We recommend that our emergency teams should
use a risk scale5,27,32 to define cases of UA /
NSTEACS with moderate to high risk that should
receive dual antiplatelet therapy and LMWH, and
include this in the medical record.

Studies comparing ED diagnoses with the hos-
pital discharge diagnoses have reported concor-
dance rates of 64%15, 88.1%16 and 91.8%17. Re-
garding patients with non-traumatic CP, the
EVICURE II24 study with data from 25 hospitals re-
ported a kappa value of 0.57 (concordance
79.2%). Therefore, we consider that the 75.3%
diagnostic agreement achieved by our teams was
satisfactory, considering the challenges9,12,18,26,27, i.e.
out-of-hospital setting without the availability of
additional tests, the advanced age of the target
population (which increases the difficulty of mak-
ing a diagnosis15) and taking into account that the
final diagnosis is sometimes only possible after an
observation period16,17. In the only other study of
CP patients in the pre-hospital setting14, a kappa
of 0.38 was reported (concordance 61%), which
is lower than in our work. Despite this, we need
to improve the definition of UA / NSTEACS
(54.1%), since they were over-diagnosed. To a
lesser extent the same occurred with STEACS
(76.9% versus 96.6% Vergel Mellado et al20). We
found it difficult to identify the variables associat-
ed with diagnostic error15 and further studies are
required to analyze this and to establish accept-
able limits.

Both the degree of diagnostic concordance
and patient risk stratification could be improved
using out-of-hospital portable troponin T analyz-
ers; according to some studies28,29, despite its low
sensitivity and excessively early determination, this
test is particularly useful in selected cases (those
presenting difficulties for clinical and ECG assess-
ment). The hospital transfers made were correct
with 71.2% being admitted, and patients who
were discharged home underwent previous labo-
ratory tests including myocardial damage en-
zymes test. Use of the latter may be debatable,
since we were unable to assess whether the indi-
cation for the enzyme test was correct or not14.

Fibrinolysis was performed in 40.9% of STEACS
cases, versus 56.4% in the study by Vergel Mella-
do et al.20. This difference is partly due to exces-
sive delay in attendance time; mean time to ED
arrival was 30 minutes longer in our study than
the "symptoms-hospital" time reported in the
above-mentioned study (66.3 minutos20). Howev-
er, it should be noted that in our study we meas-
ured "activation-hospital" time, so the time inter-
val "symptoms-attendance" should be added. In
another study, by Varela López et al.30 the “symp-
toms-hospital” interval was 155 minutes.

Delay in administering thrombolysis and a cor-
responding decrease in effectiveness, attributable
to greater distance from the ED, along with the
low rate of pre-hospital administration (9% versus
15.2%20) probably due to low availability of the
EPES (061) resource in our area, justifies imple-
menting a protocol of pre-hospital fibrinolysis. Di-
agnostic agreement was 100% in possible cases
(ARIAM I), representing around 50% of patients
with STEACS, so we believe we have sufficient
trained personnel available to perform it.

Hospital mortality was 1.8% of those admitted,
which is very low compared to the 21% reported
by Vergel Mellado et al.20 or the 9.6% reported by
Varela López et al.30, both referring to ACS. How-
ever, our rate is close to the 3% reported by Mar-
tinez-Selles et al.27, whose study is more similar to
ours despite its hospital setting, since it included
all cases of non-traumatic CP attended. The study
has certain limitations, including out-of-hospital
mortality, the small sample size, the non-use of a
severity scale for ischemic CP and suboptimal
completion of medical histories. There is a stan-
dardized format for use by the three emergency
teams and no quality control was implemented.
We found some deficiencies in the section “per-
sonal history" within the medical record, with oc-
casional absence of written recording of diseases
and almost total lack of information in the elec-
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tronic medical record on obesity and sedentary
lifestyle (excluded from analysis). We also detect-
ed gaps in patient data which hindered the search
for these patients in the computerized recording
system.

References

1 Pacheco Rodríguez A. Manejo extrahospitalario del paciente con infarto
agudo de miocardio. Recomendaciones. Emergencias. 1999;11:417-31.

2 Plan integral de atención a las cardiopatías de Andalucía 2005-2009.
Consejería de Salud Junta de Andalucía. (Consultado 14 Septiembre
2010). Disponible en: http://www.juntadeandalucia.es/salud/sites/csa-
lud/galerias/documentos/c_1_c_6_planes_estrategias/plan_cardiopa-
tias/Plan_Cardiopatias.pdf

3 Proceso asistencial integrado: Dolor torácico genérico (no filiado) 2ª ed.
Consejería de Salud de la Junta de Andalucía, 2007. (Consultado 14
Septiembre 2010). Disponible en:http://www.juntadeandalucia.es/sa-
lud/servicios/contenidos/procesos/docs/DT_29_11_07.pdf

4 Proceso asistencial integrado: Ángor estable. 2ª ed. Consejería de Sa-
lud de la Junta de Andalucía, 2007. (Consultado 14 Septiembre
2010). Disponible en: http:// www. juntadeandalucia.es/salud/servi-
cios/contenidos/procesos/docs/AE_29_11_07.pdf

5 Proceso asistencial integrado: Síndrome coronario agudo sin eleva-
ción de ST: Angina inestable e IAMNST 2ª ed. Consejería de Salud
de la Junta de Andalucía, 2007. (Consultado 16 Septiembre 2010).
Disponible en: http://www.juntadeandalucia.es/ salud/servicios/con-
tenidos/procesos/docs/SCASEST_29_11_07.pdf 

6 Proceso asistencial integrado: IAM con elevación de ST. 2ª ed. Con-
sejería de Salud de la Junta de Andalucía, 2007. (Consultado 16 Sep-
tiembre 2010). Disponible en: http: //www.juntadeandalucia.es/sa-
lud/servicios/contenidos/procesos/docs/IAM_2_2008.pdf

7 Proceso asistencial integrado: Síndrome aórtico agudo. 2ª ed. Con-
sejería de Salud de la Junta de Andalucía, 2007. (Consultado 16 Sep-
tiembre 2010). Disponible en: http: //www.juntadeandalucia.es/sa-
lud/servicios/contenidos/procesos/docs/IAM_2_2008.pdf

8 Proceso asistencial integrado: Tromboembolismo pulmonar. 2ª ed.
Consejería de Salud de la Junta de Andalucía, 2007. (Consultado 14
Septiembre 2010). Disponible en: http//www.juntadeandalucia.es/sa-
lud/servicios/contenidos/procesos/docs/TEP_29_11_07.pdf

9 Brady WJ, Ghaemmaghami CA. El gran reto del dolor torácico en los
servicios de urgencias. Emergencias. 2008;20:374-6.

10 Riesgo A, Bragulat E, López-Barbeito B, Sánchez M, Miró O. Aproxi-
mación diagnóstica del dolor torácico en urgencias: ¿existen diferen-
cias entre mujeres y hombres? Emergencias. 2008;20:399-404.

11 García-Castrillo L, Recuerda Martínez E, Loma-Osorio A, García-Ca-
marero T, García-Cases C, Epelde Gonzalo F, et al. Características y
manejo de los pacientes con dolor torácico no traumático en los ser-
vicios de urgencias hospitalarios. Resultados del estudio EVICURE II.
Emergencias. 2008;20:391-8.

12 Schillinger M, Sodeck G, Meron G, Janata K, Nikfardjam M, Rauscha
F, et al. Acute chest pain-identification of patients at low risk for co-
ronary events. The impact of symptoms, medical history and risk
factors. Wien Klin Wochenschr. 2004;116:83-9.

13 Brush JE, Brand DA, Acampora D, Chalmer B, Wackers FJ. Use of the
initial electrocardiogram to predict in-hospital complications of acute
myocardial infarction. N Engl J Med. 1985;312:1137-41.

14 Villa Puente M, Pérez Martín A, López Lanza JR, Río Madrazo JA, Ra-
ba Oruña S, Ovejero Gómez VJ. Concordancia en el diagnóstico de
dolor torácico entre urgencias de atención primaria y especializada.
Revista Clínica de Medicina de Familia. 2006;1:164-8.

15 Mirete C, López-Bayo L, Blázquez JC, Rodríguez-Rodríguez P, Serrano
MI, Teresa L. El error diagnóstico en el área de ingresos de un hospi-
tal de media-larga estancia. estudio de concordancia diagnóstica.
Rev Esp Geriatr Gerontol. 2005;40:195-8.

16 Tudela P, Módol JM, Veny A, Tor J, Bonet M, Rego MJ. Estudio de con-
cordancia diagnóstica entre el área médica de urgencias y la de hospi-
talización en un hospital general. Med Clin (Barc). 2002;119:531-3.

17 Mellado Vergel FJ, Díaz Ricomá N, Mena Parra D, Rosell Ortiz F,
Contreras Rodríguez AM, León Ruiz L. Concordancia diagnóstica en-
tre el servicio de urgencias de un hospital de alta resolución y su
hospital de referencia. Emergencias. 2010;22:282-5.

18 Antón Sanz MC, Sánchez Calso A. El dolor torácico en urgencias del
hospital, ¿lo manejamos adecuadamente? Semergen. 2002;28:543-47.

19 Aguayo de Hoyos E, Reina Toral A, Ruiz Bailén M, Colmenero Ruiz
M, García Delgado M, Grupo ARIAM. La asistencia prehospitalaria en
los síndromes coronarios agudos. Experiencia del grupo ARIAM. Aten
Primaria. 2001;27:478-83.

20 Mellado Vergel FJ, Rosell Ortiz F, Ruiz Bailén M, en nombre del gru-
po PEFEX. Tratamiento extrahospitalario del infarto agudo de mio-
cardio en Andalucía. Rev Esp Cardiol. 2005;58:1287-93.

21 García del Águila JJ, Martín-Castro C, Vaca S, Álvarez Rueda JM, Ayu-
so Batista F, Gómez Jiménez FJ. Dolor y analgesia en los traumatis-
mos y el síndrome coronario agudo en el medio extrahospitalario.
Rev Calidad Asistencial. 2006;21:287-92.

22 Piqué-Gilart M, Torres-Puig-Gros J, Balsera-Garrido B, Tarruella-Vidal
I, Loscos-Solé J, Pueo-Crespo E. Mejoría en la asistencia al síndrome
Coronario agudo en los centros de asistencia primaria mediante un
plan de formación. Med intensiva. 2008;32:3-7.

23 Estella A, Pérez-Bello Fontaina L, Sánchez Angulo JI, Toledo Coello
MD, Del Águila Quirós D. Actividad asistencial en la unidad de obser-
vación de un hospital de segundo nivel. Emergencias. 2009;21:95-8.

24 García-Castrillo Riesgo L, Recuerda Martínez E, Loma-Osorio A, Gar-
cía-Camarero T, García-Cases C, Epelde Gonzalo F, et al. Característi-
cas y manejo de los pacientes con dolor torácico no traumático en
los servicios de urgencias hospitalarios. Resultados del estudio EVI-
CURE II. Emergencias. 2008;20:391-8.

25 Felices-Abad F, Latour Pérez J, Fuset Cabanes MP, Ruano-Marco M,
Cuñat de la Hoz J, Nogal-Saez F, et al. Indicadores de calidad en el
síndrome coronario agudo para el análisis del proceso asistencial pre
e intrahospitalario. Med Intensiva. 2010;34:397-417.

26 Sanchis J, Bodí V, Núñez J, Bosch X, Loma-Osorio P, Mainar L, et al.
Limitations of clinical history for et al: Limitations of clinical history
for evaluation of patients with acute chest pain, non-diagnostic elec-
trocardiogram, and normal troponin. Am J Cardiol. 2008;101:613-7.

27 Martínez-Sellés M, Bueno H, Sacristán A, Estévez A, Ortiz J, Gallego
L, et al. Dolor torácico en urgencias: frecuencia, perfil clínico y estra-
tificación de riesgo. Rev Esp Cardiol. 2008;61:953-9.

28 Sorensen JT, Terkelsen CJ, Steengaard C, Lassen JF, Trautner S, Chris-
tensen EF, et al. Prehospital troponin T testing in the diagnosis and
triage of patients with suspected acute myocardial infarction. Am J
Cardiol. 2011;107:1436-40.

29 Rosell Ortiz F, Mellado Vergel FJ, Langa Valdivieso J, Lucena Serrano
C, Gámez Cámara D, Ruiz Bailén M. Incorporación de la Troponina
T en la evaluación extrahospitalaria del dolor torácico. Emergencias.
2004;16:4-11.

30 Varela López A, Reina Toral A, García Alcántara A, Aguayo de Hoyos
E, Álvarez Bueno M, Benítez Parejo J; grupo ARIAM. Descripción de
los aspectos generales del manejo del SCA en España durante el año
2002. Med Intensiva. 2005;29:411-9.

31 Duaso E, Tomás S, Rodríguez-Carballeira M, Cuadra L, Llonch M,
Ruiz D. Abordaje del anciano en el servicio de urgencias de un hos-
pital de agudos. Rev Esp Geriatr Gerontol. 2009;44:10-4.

32 Bassand JP, Hamm CW, Ardissino D, Boersma E, Budaj A, Fernández-Avi-
lés F, et al. Guidelines for the diagnosis and treatment of non-ST-segment
elevation acute coronary syndromes. Eur Heart J. 2007;28:1598-660.

PREHOSPITAL MANAGEMENT OF PATIENTS WITH CHEST PAIN BY 3 MOBILE INTENSIVE CARE UNITS

Emergencias 2013; 25: 13-22 21



J. Hernández García et al.

22 Emergencias 2013; 25: 13-22

Manejo extrahospitalario de los pacientes atendidos por dolor torácico en tres dispositivos
móviles de cuidados críticos y urgencias

Hernández García J, Medina Osuna A, Garzón Sigler R

Objetivos: Existen escasos estudios sobre el manejo del dolor torácico (DT) por los equipos móviles (EM) de emergen-
cias en zonas rurales. Se investiga el perfil de los pacientes atendidos, la capacidad resolutiva de los dispositivos de cui-
dados críticos y urgencias (DCCU), la aplicación de las medidas recomendadas, la pertinencia de las derivaciones y la
concordancia diagnóstica con el servicio de urgencias del hospital (SUH).
Método: Estudio observacional retrospectivo de las asistencias por DT por los DCCU del Distrito Sanitario Guadalquivir
(Córdoba), desde junio 2009 hasta junio 2010. Se revisó los informes de asistencia de los EM junto con la historia clí-
nica informatizada de cada paciente, y se recogieron datos demográficos y factores de riesgo cardiovascular (FRCV);
variables de la actuación del DCCU (tiempo de asistencia y llegada al SUH, probabilidad de cardiopatía
isquémica –CI–, diagnóstico, tratamientos administrados, lugar de derivación, medio de traslado) y datos sobre la reso-
lución del caso (destino tras valoración en el SUH, concordancia diagnóstica, realización de fibrinolisis y eventos poste-
riores en los pacientes no derivados).
Resultados: De los 278 casos (media 72 años) un 55% eran hombres. Las mujeres eran mayores, con más hiperten-
sión arterial y menos tabaquismo. El tiempo de asistencia fue 9,7 minutos y el de llegada al SUH fue de 93,1. El 59,7%
presentó baja probabilidad de CI, y el 83,2% se resolvió en domicilio (3,6% presentó un evento coronario posterior).
Un 40,3% se clasificó de alta probabilidad de CI, y se relacionó con una edad menor, presencia de diabetes, tabaquis-
mo y con el número de FRCV. Las medidas generales se realizaron en más del 90% de los casos, salvo la administra-
ción de la nitroglicerina (83,9%), mórficos (27,7%) y ácido acetilsalicílico (AAS) (74,1%). Las cifras de uso de clopido-
grel (23,9%) fueron menores, y heparina (17,4%), y mejoraron a lo largo del estudio. El 47,1% se diagnosticó de DT
no isquémico, el 26% como no filiado y el 26,7% como isquémico. La concordancia fue del 75,3% (en el síndrome
coronario agudo con elevación del ST –SCACEST– fue del 100%). El 71,2% fue ingresados. Se realizó fibrinolisis al
40,6% de los SCACEST.
Conclusiones: A pesar de la dispersión geográfica y el perfil envejecido de la población rural, los DCCU garantizan una
asistencia de calidad al DT, tanto por su alta capacidad resolutiva y diagnóstica, como por la adecuación a las guías de
tratamiento, aunque existien aún oportunidades de mejora. [Emergencias 2013;25:13-22]

Palabras clave: Dolor torácico. Urgencias extrahospitalarias. Síndrome coronario agudo.


