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ABSTRACT

Objectives Prompt diagnosis of acute coronary syndrome
(ACS) remains a challenge, with presenting symptoms
affecting the diagnosis algorithm and, consequently,
management and outcomes. This study aimed to identify
sex differences in presenting symptoms of ACS.

Design Data were collected within a prospective cohort
study (EPIHeart).

Setting Patients with confirmed diagnosis of type 1
(primary spontaneous) ACS who were consecutively
admitted to the Cardiology Department of two tertiary
hospitals in Portugal between August 2013 and December
2014.

Participants Presenting symptoms of 873 patients (227
women) were obtained through a face-to-face interview.
Outcome measures: Typical pain was defined according to
the definition of cardiology societies. Clusters of symptoms
other than pain were identified by latent class analysis.
Logistic regression was used to quantify differences in
presentation of ACS symptoms by sex.

Results Chest pain was reported by 82% of patients,
with no differences in frequency or location between
sexes. Women were more likely to feel pain with an
intensity higher than 8/10 and this association was
stronger for patients aged under 65 years (interaction
P=0.028). Referred pain was also more likely in women,
particularly pain referred to typical and atypical locations
simultaneously. The multiple symptoms cluster, which
was characterised by a high probability of presenting

with all symptoms, was almost fourfold more prevalent in
women (3.92, 95% Cl 2.21 to 6.98). Presentation with this
cluster was associated with a higher 30-day mortality rate
adjusted for the GRAGE V.2.0 risk score (4.9% vs 0.9% for
the two other clusters, P<0.001).

Conclusions While there are no significant differences in
the frequency or location of pain between sexes, women
are more likely to feel pain of higher intensity and to
present with referred pain and symptoms other than pain.
Knowledge of these ACS presentation profiles is important
for health policy decisions and clinical practice.

INTRODUCTION

Acute coronary syndrome (ACS) is still
one of the main causes of death worldwide
and in Europe.' * Coronary heart disease
mortality has decreased in the last decades

Strengths and limitations of this study
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» Within a prospective cohort study, presenting
symptoms of acute coronary syndrome were
obtained through a structured questionnaire applied
within the first 48 hours after admission.

» Consecutive sampling, the detailed clinical
information obtained through the questionnaire
and adjustment for several confounding variables
strengthens our results.

» The results of this study are valid for stable patients
admitted to the hospital and who were able to
answer the questionnaire in the acute phase of the
acute coronary syndrome.

» Some of the sex differences in presenting symptoms
may be influenced by selection bias because
of a higher risk of non-inclusion of women due
to misdiagnosis or death in the early hours of
admission.

in high-income countries because of primary
prevention and improvement in treat-
ment of patients with ACS.” Attainment of
the maximal benefit of treatment of these
patients is threatened by delayed diagnosis,
partly dependent on clinical suspicion of
ACS. The subjective experience of symptoms
influences patients’ attitudes in seeking help
and professionals’ interpretation of clinical
presentations.” Early recognition of ACS may
be challenging because while patients with
presumed ACS have contact with healthcare
providers,* many patients do not have an elec-
trocardiogram (ECG) before hospitalisation.”
Therefore, physicians frequently have to
make decisions that are only clinically based.

The population of patients with atypical
ACS presentation is still not well charac-
terised.” Women and men generally have
the same type of symptoms during an ACS
episode, although the proportion presenting
with different combinations of symptoms
varies.” This conflicting evidence can be partly
explained by the diverse methodology used,
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with few prospective studies, usually without a specific
questionnaire. In prospective studies, small convenience
samples were used and confounding was not always
adequately addressed.®? Therefore, sex-specific research
on ACS presentation is a challenge and priority."’

This study aimed to analyse sex differences in presenting
symptoms of ACS within a prospective cohort study, taking
into account the contribution of age, socioeconomic data,
previous history of coronary heart disease, risk factors,
comorbidities, type of ACS and coronary anatomy to the
presenting symptoms.

METHODS

Study design and sample selection

The EPIHeart cohort study was designed to identify
inequalities in management and outcomes of patients
with ACS. This study included all consecutive patients
who were admitted between August 2013 and December
2014 to the Cardiology Department of two tertiary hospi-
tals in two regions in northern Portugal (Hospital de Sao
Joao, Porto, covering the metropolitan area of Porto in
the coast; and Hospital de Sao Pedro, Vila Real, covering
the interior, northeastern region). Eligible patients were
aged 18 years or older who lived in the catchment area
of these hospitals (districts: Porto, Vila Real, Braganca,
and Viseu), with confirmed diagnosis of type 1 (primary
spontaneous) ACS. The diagnosis of type 1 ACS and the
classification in different subtypes was determined by the
treating cardiologist, based on symptoms and signs at
presentation, ECG findings and the increase in cardiac
enzyme levels (high-sensitivity troponin I or T were used),
according to the third universal definition of myocar-
dial infarction." The patients were also expected to be
hospitalised for at least 48 hours and not institutionalised
before the event. Of 1297 patients initially considered,
in 164 the diagnosis of type 1 ACS was not confirmed,
60 were excluded due to discharge or transfer before
the interview, 18 died before being invited and 44 were
unable to answer the questionnaire because of clinical
instability, no understanding of Portuguese, hearing
problems or cognitive impairment. Seventy-two patients
refused to participate. For this analysis, we excluded 61
patients who were not admitted because of a symptom
(patients referred by a doctor, after a scheduled appoint-
ment or diagnostic exam), 4 with vasospastic angina and
1 illicit drug user. A total of 873 patients were included
(figure 1). The study protocol was in compliance with the
principles of the Declaration of Helsinki. All patients gave
written informed consent.

Procedures and data collection

Presenting symptoms were obtained face-to-face using a
structured questionnaire applied by trained interviewers,
within the first 48 hours after admission, whenever
possible. Over the following days, a second interview was
conducted to collect data on sociodemographic charac-
teristics and risk factors. Medical records were reviewed

to extract data regarding previous medical history, admis-
sion information and clinical data during hospitalisation.

Pain, referred pain and symptoms other than pain
were measured dichotomously (yes/no). For the loca-
tion of pain (direct and referred), patients were asked
to point out where pain was occurring. To measure the
intensity of pain, a 10-point scale (0, no pain; 10, pain
of maximal intensity) was used. Symptoms other than
pain included dyspnoea at rest, exertional dyspnoea,
sweating, nausea, vomiting, dizziness, blurry vision,
presyncope, syncope, palpitation, weakness and an
open-ended question of 'other' (12 items). Answers to
the last item enabled identification of two other rela-
tively frequent symptoms, other digestive symptoms
and discomfort. Activity at the onset of the episode was
measured dichotomously, including sleeping, rest, and
any exertion. A stress trigger was assigned if the patient
answered 'yes' for at least one of following events within
24 hours preceding the episode: accident, recent diag-
nosis of disease, financial problems and news of death/
disease of a relative/friend.

Marital status was considered partnered for married
patients or living in civil union. Education was recorded
as completed years of schooling and classified into four
categories: <4 (little formal education), 4 (elemen-
tary school), <12 (high school) and 12 or more years
(secondary education or more). Occupations were clas-
sified into major professional groups, according to the
Portuguese Classification of Occupations 2010, inte-
grated in the International Standard Classification of
Occupations (ISCO/2008).

Definition of variables
Although symptoms of ACS have been widely described,
their value for diagnosis of ACS is not unanimously
recognised.””™" After discussion with clinical cardiologists
of our team, we opted to use Cardiology Societies’ posi-
tion papers to define direct and referred pain locations
and to select symptoms to evaluate.'®'” Direct pain loca-
tion was classified as follows: 1) typical for retrosternal,
precordial, right thoracic or bilateral thoracic pain (chest
pain); 2) atypical for epigastric pain or located in the
back, left arm or shoulder, right arm or shoulder, neck or
jaw and 3) a mixture when both typical and atypical loca-
tions were present. Referred pain location was considered
as follows: 1) typical if pain referred to the left arm or
shoulder, right arm or shoulder, neck or jaw; 2) atypical
if pain referred to retrosternal, precordial, right thoracic,
bilateral thoracic, epigastric or back regions and 3) a
mixture for referred pain in typical and atypical locations.
Patients rarely present with a single symptom during
an episode of ACS, and present with multiple symptoms
instead that do not occur in isolation and may cluster.®
There has been increasing interest in symptom cluster
analysis in cardiovascular disease because it aids in assess-
ment by enhancing recognition of patients with similar
symptom profiles.'” Groups of symptoms other than pain
were obtained by latent class analysis.
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1297
initially considered
y»| 164 no ACS diagnosis confirmed
»| 60 discharge/transfer before invitation
»| 18 deaths before invitation
»| 19 inability to communicate
»| 25 cognitive impairment
Y
1011
invited to the study
»| 72 refusals
Y
939
included in the cohort
»| 61 admission not because of symptoms
»| 4 vasospastic angina
> 1 illicit drug user

Y

873
included in the analysis

Figure 1 Flow chart of the study population. ACS, acute coronary syndrome.

The small group of non-classified (NC) patients
with ACS (patients with left bundle branch block) was
grouped with patients with ST-elevation myocardial
infarction (STEMI) (STEMI/NC ACS group). Non-ST-el-
evation ACS (NSTEACS) included unstable angina and
non-ST-elevation acute myocardial infarction or subacute
myocardial infarction.

Considering the possible association between coronary
anatomy and clinical presentation, we grouped patients
according to coronary angiography into five groups:
managed conservatively; non-obstructive coronary artery
disease; lesions exclusively in the anterior descending
artery; lesions in the right and/or circumflex artery
and lesions in the left main coronary artery, three-vessel

disease or disease both in the anterior descending artery
and the right or circumflex artery.

Data analysis

Continuous variables are expressed as mean and stan-
dard deviation (SD) or as median and interquartile range
(IQR). Categorical variables are shown as number and
percentage. To compare differences between women and
men, and by age groups, the % test or Fisher’s exact test
was used for categorical variables and the t-test, Mann-
Whitney U test or Kruskal-Wallis test for continuous vari-
ables. Latent class analysis was used to identify distinct
groups of individuals from a sample (clusters) who were
homogeneous within the group. This was based on the
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fact that performance of an individual in a set of items is
explained by a categorical latent variable with K classes
(clusters), commonly called latent classes. The number of
latent clusters was defined according to the Akaike infor-
mation criterion (AIC). Starting from one single cluster
and increasing one cluster at each step, the best solution
was identified when an increase in the number of clusters
did not lead to a decrease in the AIC.

Patient and system delays, severity indicators, risk strat-
ification using calculated GRACE and CRUSADE risk
scores, left ventricular systolic dysfunction and 30-day
mortality rate adjusted for the Global Registry of Acute
Coronary Events (GRACE) V.2.0 risk score,”’ were
assessed according to the presence of typical (chest) pain
and cluster of symptoms other than pain. The 30-day
mortality adjusted for the GRACE V.2.0 risk score was
estimated based on predicted probabilities derived from
logistic regression. Logistic regression was used to identify
variables associated with clinical presentation. Variables
with P<0.15 for a crude association with the end point
were entered in the initial model and a backward strategy
was used to exclude the least significant variables, based
on Wald tests. We were then able to obtain the most parsi-
monious model with all the important determinants.
Previous data support significant interaction between
age and sex with clinical presentation, attenuated with
advancing age, mainly in those aged 65 years or older.”
We assessed for effect measure modification by strati-
fying adjusted analyses based on two age groups (under
65 and 65 years or older). Considering the relevance of
analysing sex differences in ACS clinical presentation in
younger patients, we also performed the age-stratified
multivariate models using 55 years as cut-off age. Sex, age
(continuous) and type of ACS were forced to remain in
the models.

All analyses were performed using STATA V.11.1 for
Windows (StataCorp, College Station, Texas, USA) and R
V.2.12.1 (R Foundation for Statistical Computing, Vienna,
Austria).

RESULTS

Baseline characteristics

Women (n=227, 26.0%) were older (69.1 vs 62.2 years,
P<0.001) and more frequently lived in the interior region
(52.4% vs 38.7%, P<0.001) than men. Women were more
often treated conservatively and had non-obstructive
coronary artery disease more frequently than men. In this
sample, no difference by sex was observed in the type of
ACS, where 56.6% of the patients had a discharge diag-
nosis of NSTEACS (table 1).

Women more frequently had hypertension (81.5%
vs 62.7%, P<0.001) and diabetes (38.8% vs 29.9%,
P=0.014), and were more frequently obese (25.5% vs
18.5%, P=0.020) and never smokers compared with men
(P<0.001, table 1). Men were submitted to percutaneous
coronary intervention more often than women. There
were no significant differences in a previous history of

renal failure, prior myocardial infarction, prior coronary
artery bypass surgery, prior heart failure and dementia by
sex (table 1).

Women were more likely to be unpartnered, disabled,
less educated and had a lower income compared with
men. The median time that elapsed between admission
and application of the symptom questionnaire was slightly
longer in women than in men (table 1).

Symptom characteristics by sex and age

Because differences in symptoms by sex and age were
similar in direction and magnitude in STEMI/NC ACS
and NSTEACS (see online supplementary table 1 and 2),
both types of ACS were analysed together.

Although pain was present in most patients, men
presented with pain more frequently than did women
(97.4% vs 94.3%, P=0.028), with a higher sex difference
among patients aged 80 or more years (88.0% vs 93.5%).
Older patients presented less often pain, but the difference
by age group in both sexes was not significant (table 2).
No difference was found in the location of pain by sex.
Approximately 80% of patients felt chest pain (typical
pain). Older women presented less frequently with chest
pain and had chest pain and pain in other locations
(mixture group) more often than did younger women
(P=0.014). Referred pain was observed more frequently
in women and in younger patients (only significant for
men, P=0.024); again in the older age group, the differ-
ence between women and men was notorious (56.8% vs
39.7%, respectively). Atypical and mixture referred pain
were more frequent in women than in men (P<0.001),
mainly in women aged =65 years (P=0.009). Women felt
pain with higher intensity than did men (median (IQR):
9 (8-10) vs 8 (6-9), P<0.001), without a difference by age
(table 2). Women presented with symptoms other than
pain more frequently than did men (82.8% vs 68.9%,
P<0.001), with no difference by age group in both sexes
(table 2).

Considering symptoms other than pain, the AIC
optimum value supported a preference for a three-cluster
solution (AIC 7207.508, 6869.390, 6862.476 and 6870.372
for one, two, three and four clusters, respectively).
Cluster 1 had low endorsement probabilities for all items
(no symptoms cluster). Cluster 2 had a high probability
for dyspnoea at rest and sweating, and a low probability
for the remaining items (dyspnoea and sweating cluster).
Cluster 3 had high probabilities for all items (multiple
symptoms cluster). This three-cluster model made sense
conceptually to cardiologists of our team. Clusters counts
and probabilities of occurrence of symptoms in estab-
lished clusters are shown in online supplementary table
3. Differences in proportions of women and men in the
three clusters were observed (P<0.001, table 2). Cluster
1 was the most prevalent, in which men presented with
the no symptoms cluster more frequently (76.9% vs
62.6%) and the multiple symptoms cluster less frequently
(4.8% vs 15.9%) than did women. Higher differences of
multiple symptoms cluster proportions between women
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Total Women Men
(n =873) (n = 227) (n = 646) P value

Socioeconomic status

Partnered 667 (76.8) 133 (58.9) 534 (83.2) <0.001

Little formal education 172 (19.9) 95 (42.4) 77 (12.0)

High school 213 (24.7) 32 (14.3) 181 (28.3)

Employment status

Unemployed 107 (12.4) 16 (7.1) 91 (14.2)

Disabled 143 (16.5) 53 (23.5) 90 (14.1) <0.001

Low 281 (32.2) 81 (35.7) 200 (31.0)

Higher-middle/high 60 (6.9) 16 (7.1) 44 (6.8)

Household income (€)

501-1000 276 (31.6) 60 (26.4) 216 (33.4)

>2000 88 (10.1) 14 (6.2) 74 (11.5)

Region
Northeastern region of 369 (42.3) 119 (52.4) 250 (38.7) <0.001
Portugal

Smoking habit

Current 283 (32.4) 34 (15.0) 249 (38.5)

Hypertension 590 (67.6) 185 (81.5) 405 (62.7) <0.001

Dyslipidaemia 535 (61.4) 144 (63.4) 391 (60.6) 0.454

Median (IQR) 26.5 (18.0-44.6)  26.7 (19.5-37.9) 26.4 (18.2-39.2) 0.531

Normal weight 272 (33.4) 80 (37.0) 192 (32.1)

Obese 166 (20.4) 55 (25.5) 111 (18.5) 0.020
Continued
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Table 1 Continued

Total Women Men
(n =873) (n = 227) (n = 646) P value

Previous medical history

Renal failure 64 (7.3) 14 (6.1) 50 (7.7) 0.434

Myocardial infarction 156 (17.9) 34 (15.0) 122 (18.9) 0.186

PCI 100 (12.4) 18 (8.4) 82 (13.8) 0.041

CABG 34 (4.2) 5(2.3) 29 (4.9 0.111

Heart failure 63 (7.5) 21 (9.6) 42 (6.8) 0.172

Dementia 7 (0.8) 4(1.8) 3(0.5) 0.060
ACS type

STEMI/NC ACS 379 (43.4) 101 (44.5) 278 (43.0)

NSTEACS 494 (56.6) 126 (55.5) 368 (57.0) 0.703
Coronary anatomy

Non-obstructive disease 57 (6.9) 22 (10.6) 35 (5.61)

Left anterior descending artery only 162 (19.5) 38 (18.3) 124 (19.9)

Right and/or circumflex artery only 196 (23.6) 46 (22.1) 150 (24.0)

Mixture 417 (50.1) 102 (49.0) 315 (50.5)

Not submitted to coronary angiography 41 (4.7) 19 (8.4) 22 (3.4) 0.004
Symptom questionnaire application

Time from admission (hours), median (IQR) 42.1 (25.0-68.0) 45.4 (28.5-72.3) 40.0 (24.0-67.4) 0.052

*Values are number and percentage unless otherwise indicated.

ACS, acute coronary syndrome; BMI, body mass index; CABG, coronary artery bypass surgery; CVD, cardiovascular diseases; IQR,
interquartile range; NSTEACS, non-ST elevation acute coronary syndrome; PCl, percutaneous coronary intervention; STEMI/NC ACS, ST-
elevation myocardial infarction/non-classifiable acute coronary syndrome.

and men were observed among patients in the older age
group. The proportion of dyspnoea and sweating cluster
was similar in men and women (table 2).

Approximately 45% of patients were at rest and 35%
were under physical effort at the beginning of the
episode. Older women were more frequently at rest at
the beginning of the episode and younger women were
more frequently under effort (p=0.011). Less than 10%
of patients identified a stressful event in the previous
24 hours, with no difference by sex, but among men,
a younger age was slightly associated with this trigger
(P=0.045, table 2).

Multivariate models

Despite the higher probability of women below or above
65 years to present without pain than men, no differences
were observed in the adjusted pain frequency and loca-
tion between men and women. Referred pain was more
likely to be experienced by women (<65 years: adjusted
OR 2.90, 95% CI 1.47 to 5.72; 265 years: 1.60 (95% CI
0.99 to 2.60), interaction P=0.528). Moreover, women
below or above 65 years had a higher probability of having
pain radiating to typical and atypical locations and of
feeling pain with an intensity higher than 8 (table 3). The
association between intensity of pain and female sex was
stronger for patients below 65 years (interaction P=0.028)
(table 3).

The presence of at least one symptom other than pain
occurred almost two times more often in women than in
men. With cluster 1 as the reference, clusters 2 and 3 were
positively associated with female sex, with the latter being
statistically significant. The multiple symptoms cluster
was almost fourfold more likely in women than in men
(3.92, 95% CI 2.21 to 6.98 in the whole sample, interac-
tion P=0.501) (table 3).

No difference in the type of patients’ activities at the
beginning of the episode by sex was observed (table 3).

Performance of age-stratified multivariate models
using the 55 years cut-off revealed similar results to the
observed using the 65 years cut-off, with some differences
mainly in the strength of association of some clinical
presentation variables with sex among the younger age
group (see online supplementary table 4). Although still
not significant, among patients below 55 years, women
were less likely to present with typical chest pain (0.65,
95% CI 0.23 to 1.86). A stronger association between
female sex and referred pain, and intensity of pain higher
than 8/10, among patients in the younger age groups was
observed using the 55 instead of the 65 years cut-off. The
remaining results were similar in direction and strength
of association (table 3 and online supplementary table
4). The precision of the estimates is lower using the 55
cut-off, due to the small sample of patients below 55 years.
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Table 3 Differences between women and men in clinical presentation of acute coronary syndrome, by age group (men are the

reference class)

<65 years >65 years

Interaction

Symptoms OR 95% CI OR 95% CI P value Adjusted for

Pain 0.76 0.14t0 4.0 0.52 0.19to 1.47 0.777 Age, type of ACS, marital status,
dyslipidaemia, CABG

Typical (chest) pain (vs  0.97 0.44t02.14 1.71 0.90 t0 3.23 0.973 Age, type of ACS, coronary

atypical or mixture)* anatomy, region, smoking,
dyslipidaemia, previous heart
failure

Referred pain 2.90 1.47 t0 5.72 1.60 0.99 to 2.60 0.528 Age, type of ACS, coronary
anatomy, region, income, social
class, previous renal failure

Radiation typet

Typical 1 Reference 1 Reference Age, type of ACS, employment

Atypical 149 070t0320 138 0.72t02.66  0.415 status, region

Mixture 1.77 0.73 to 4.29 2.75 1.36 to 5.57 0.606

Pain intensity 3.81 2.04t07.13 2.03 1.22 10 3.37 0.028 Age, type of ACS, coronary

(higher than 8/10) anatomy, education, professional
group, previous AMI

Symptoms 1.98 1.00 to 3.91 1.85 1.10to0 3.12 0.799 Age, type of ACS, region, previous
AMI, previous heart failure

Symptom clusterst

Cluster 1 1 Reference 1 Reference Age, type of ACS, professional

Cluster 2 107 053t02.15 167 097t02.87  0.246 group, region, previous AMI

Cluster 3 3.14 1.15 to 8.62 4.23 2.03 to 8.81 0.501

Activity group

Sleeping 1 Reference 1 (Reference) Age, type of ACS, previous heart

Rest 068 0.33t01.38 138 0.74t02.57  0.284 i

Exertion 0.77 0.37 to 1.59 1.70 0.89 to 3.25 0.408

*Pain location: typical—retrosternal, precordial, right thoracic or bilateral thoracic; atypical —epigastric, back, left arm or shoulder, right arm or

shoulder, neck or jaw; mixture—typical and atypical location.

TRadiation type: typical—left arm or shoulder, right arm or shoulder, neck or jaw; atypical: retrosternal, precordial, right thoracic, bilateral
thoracic, epigastric or back regions; mixture— typical and atypical irradiation.

FSymptom clusters: cluster 1 (no symptom cluster)—low endorsement probabilities for all items; cluster 2 (dyspnoea and sweating cluster)—
high probability for dyspnoea at rest and sweating; cluster 3 (multiple symptoms cluster)—high probabilities for all items (dyspnoea at rest,
exertional dyspnoea, sweating, nausea, vomiting, dizziness, blurry vision, presyncope, syncope, palpitation, weakness, other symptoms,

other digestive symptoms and discomfort).

ACS, acute coronary syndrome; AMI, acute myocardial infarction; CABG, coronary artery bypass surgery.

Clinical presentation and outcomes

Patients with a diagnosis of STEMI/NC ACS who
presented with atypical or mixture pain took longer to
seek medical care (135 vs 85 min, P=0.012) and had
longer total ischaemic times (414 vs 328 min, P=0.080)
than patients with chest pain (table 4). Among patients
with NSTEACS, differences in time delays according to
pain location were not significant. Patients with atypical
or mixture pain presented more frequently with haemo-
dynamic instability at admission (9.7% vs 4.6%, P=0.014)
and had also more often moderate-to-severe left ventric-
ular systolic dysfunction (32.9% vs 24.9%, P=0.052) than
patients with chest pain. The 30-day mortality adjusted
for GRACE V.2.0 was not significantly different between

patients with chest pain and those with atypical or mixture
pain (table 4).

Among patients with STEMI/NC ACS, the total isch-
aemic time was longer for patients with the multiple
symptoms cluster compared with patients who presented
with the two other symptoms clusters (533 vs 321 and
384 min, P=0.111). Patients with the multiple symptom
cluster presented more often with haemodynamic insta-
bility at admission than patients with the other symptoms
clusters (13.4% vs 6.4% and 4.2%, P=0.034). The mean
30-day mortality rate adjusted for the GRACE V.2.0 risk
score was significantly higher for patients presenting with
the multiple symptom cluster (4.9% vs 0.9% for the two
other clusters, P<0.001) (table 4).

8

Aratijo C, et al. BMJ Open 2018;8:6018798. doi:10.1136/bmjopen-2017-018798

“ybuAdoa Aq parosioid 1sanb Aq 810z AelN €2 uo Jwod fwqg uadolway/:dny wouy papeojumoq 8T0Z Aleniga4 £ Uo 86/8T0-2T0Z-uadolwa/9eTT 0T Se payslgnd 1sii :uado NG


http://bmjopen.bmj.com/

)
7
[
3]
3]
c
o
o

o

BMJ Open: first published as 10.1136/bmjopen-2017-018798 on 23 February 2018. Downloaded from http://bmjopen.bmj.com/ on 23 May 2018 by guest. Protected by copyright.

"‘aWoJpuAs A/euoiod alnoe 8|qel}ISSe[O-UoU/UOIIDJBUl [BIPJEO0AW UOIBASIS -1S ‘SOV DN/INTLS ‘BWOoIpuAs AJBuolod 8NdE UOIIBAS|S -] S-UOU

‘SOVALSN ‘siuang Areuoso) andy o Aisibay [BqolD ‘JOVHD {10BjU0D [EDIpaW ISl ‘DINH ‘Sewoono asianqy ssaiddng sjusied euibue ajgeisun O uoijeodyiess ysu pidey ued ‘3aysnyd
‘UOISSIWIPE. 1B }O0ys Jo ‘A] 40 ||| ssejo dijins

‘(Hojwoosip pue swoldwAs annsabip

JaY10 ‘swoldwAs Jay1o ‘ssauyeam ‘uonendied ‘odoouAs ‘edoouisaid ‘uoisin An|g ‘ssauizzip ‘BuililioA ‘easneu ‘Buiieams ‘eaoudsAp [euoipexe ‘1sal Je eaoudsAp) swayl [je 4o} sanljigeqold
ybiy :1e3sn|o swoldwAs aidiynw ‘Buneams pue 1salie esoudsAp Joy Ayjigeqoud ybiy :4eisn|o Buizeams pue eaoudsAp swayl e 40} sanljigeqold juswasiopus Moj :1aisnjo woldwAs oNt
*010BI0Y} [BJS)E|I] JO D10BJIOY} YO ‘[eipiooaid ‘[eusslsosial ured 1sayDt

"ejep Buissiw 03} anp %00} 01 PPE 10U AW [B10] "PaIEdIPUl 8SIMIBY10 SSajun abejusdiad pue Jaquinu aJe sanjep,

(@s) ueaw ‘@109s s 02N

100°0> (967 (0260 (0260 1250 el (O0v) 02  30vHD 8y} 4oy paysnipe sjes Ayjepow Aeg-0g
uonounysAp
/810 (r'ge) 21 (e'ee) (r'92) ¥91 2500 (6'2¢) ov (6'¥72) 691 O1|03SAS JB|NOLIUSA YB| BISASS JO BRIDPOIN
("ol
6100 (Z¥-91) 08 (9e-01) €2 (9g-21) 22 2100 (lv—v1) G2 (Fe-11) 12 UeIpaW ‘8109s Ysl 3AYSNYD Palende)
1700 (7v) 6771 (5¢) 8el (2€) 281 000> (6€) L¥1 (9¢) vel (@s) uesw ‘a109s Ysl QYYD pPaleNOED
uoneoes 3siy
¥€0°0 (rer e ey 2 9 1y ¥10°0 (2'6) 71 (9v) 2 §uorssiwpe je Ayjigeisul olweuApowseH
¥9€°0 (ee) 91 (09) 171 (69) S¥ 1 zleo (0g) 61 (6Y) vv1  BH ww (QS) uesw ‘einssaid poo|q 21|03sAS
€26°0 (82) 82 (61) 22 (61) 82 YANR] (¥e) 08 (81) 22 wdq ‘(gs) uesw ‘eyes pesH

S9|gelBA UOISSIWLPY
(sunoy) swn

G8e'0 (¢2-02) 82 (02-81) g& (95-81) 0g 7880 (87-02) 62 (26-81) 0¢  Aydesboibue Areuoioo—uoissiwpe [eydsoH
G6.°0 (c6e-G1) €11 (06€-09) 0G1 (06€-09) gE1 €€9°0 (Gee-09) 6E1 (e6£-09) 0S| (uw) DN —3esuo wordwAg
SOVALSN
LELEO (8ev1-cee) ees  (Ovv1-L02) ¥8€  (LLOL-¥61) L2€ 0800  (geel-9v2) vy  (SL01-2¢61) 82¢ (uiw) sseo0e |elBE—19SUO WOIdWAS
2/8°0 (oev—5v) €8 (581-09) 06 (ove-9v) 06 200 (Gee-g9) gel (0re-sv) g8 (uiw) DIN4 —18suo wordwiAg
SOV ON/INALS
(HOI) uelpawW ‘sAejep WB)SAS pue jusiied
anjeA d Jaisn|o  J4aysn|o Buneams Fio1sn|o anjeA d uted ainyxiw Jured
swoydwAs aidiyinAl pue eaoudsAq woldwAs oN 10 |eaidAyy (¥sayo) jeordAL

Luoneiussaid [eojulo 0} Buipioooe Ajjerow Aep-Qg pue UoHBONIIRAS YSU ‘Sioleolpul Ajienses ‘shejep wejsAs pue jusiied + a|qel

Araijo C, et al. BMJ Open 2018;8:6018798. doi:10.1136/bmjopen-2017-018798


http://bmjopen.bmj.com/

Open Access 8

Patients with atypical or mixture chest pain and
patients with the multiple symptom cluster had higher
mean GRACE and median Can Rapid risk stratifica-
tion of Unstable angina patients Suppress ADverse
outcomes (CRUSADE) risk scores (table 4).

DISCUSSION

In our study, after adjustment, no differences in the
frequency and location of pain by sex were observed.
Referred pain, pain radiating to typical and atypical loca-
tions and pain of higher intensity were more likely to
occur among women. Women were also more likely than
men to present with symptoms other than pain. Three
clusters of symptoms other than pain were identified.
Women were more likely to present with the multiple
symptoms cluster. Presenting with the multiple symptoms
cluster was associated with a higher mean 30-day mortality
rate adjusted for the GRACE V.2.0 risk score.

Differences between women and men in perception
of symptoms of ACS might be explained by anatomical,
physiological, biological and psychosocial differences
that influence each other.” *' We measured several vari-
ables of these different domains. Differences in symptom
presentation by sex might be the result of differences in
response to history-taking,' differences in neural recep-
tors and pathways involved in pain and subtle differences
in the location and type of atherosclerotic lesions.”* **
Our findings of similar ACS symptoms between women
and men are consistent with previous studies,” ** as well
as our finding that women are more likely to have atyp-
ical presentations.” We observed that women have a
higher likelihood of atypical referred pain and of several
concomitant symptoms other than pain, common to
other cardiac and non-cardiac diagnoses.

In our study, chest pain was the most frequent symptom
in both sexes, consistent with previous studies.”%’ Among
those with pain, typical chest pain was observed in 82% of
patients, regardless of sex. The remaining patients had
pain in less typical locations and were thus prone to misdi-
agnosis and undertreatment and, consequently, to worse
outcomes.” Considering differences in characteristics of
pain by sex, studies suggested that women, in particular
older women, were less likely to have the chief complaint
of chest pain associated with acute myocardial infarction,
while after adjustment, among patients aged 65 years or
under, female sex was no longer a significant predictor.”
Studies reported that chest pain did not differ between
women and men,’ others that women have pain in the
neck and back more often than men,30 31 without distin-
guishing between direct and referred pain. In our study,
referred pain was observed in 61% of patients, was more
frequent in women and typical referred pain was only
observed in 33%. Notably, a study on diagnostic acuity
of ACS symptoms showed that shoulder and arm pain
was predictive of the diagnosis of ACS for women only.**
Another study Gender and Sex Determinants of Cardio-
vascular Disease: From Bench to Beyond Premature

Acute Coronary Syndrome (GENESIS PRAXY) on sex
differences in ACS symptom presentation in patients
aged 55 years or younger showed that being a woman
was independently associated with ACS presentation
without chest pain.”” Although the association was not
significant, and relied on a small sample of patients, our
finding that women aged 55 years or younger were less
likely to present with typical chest pain is in line with the
GENESIS PRAXY study result.”’” We were also able to find
a stronger association between female sex and presence
of referred pain, and of pain with intensity higher than
8 among the younger subgroups of patients (aged below
55 and 65 years). These findings stress the relevance
of taking into account age for studying the association
between sex and clinical presentation. However, further
conclusions on the role of age to this relation are limited
by the small number of women below 55 years included
in our study. Differences in age distribution, in clinical
presentation measuring, in selection and definition of
confounder variables limit conclusive comparisons of
studies evaluating differences in frequency and location
of pain between women and men.

According to previous studies, with regard to other
symptoms, a higher proportion of women have less typical
symptoms than men.** Women have also reported other
symptoms, such as indigestion, palpitations, nausea,
numbness in the hands and unusual fatigue, more
frequently than men.” In our cohort, three symptom clus-
ters were identified. Women had the multiple symptoms
cluster more frequently than did men, characterised by
high probabilities for all symptoms. Age did not change
the association between female sex and presentation with
symptoms other than pain and with the multiple symp-
toms cluster. According to Rosenfeld et al, women are
more likely to cluster in a similar class, called the heavy
symptom burden class.”> With regard to ACS symptom
clustering, there are contradictory findings on identified
clusters, the proportion of patients per cluster and differ-
ences between clusters regarding demographic factors.
In our study, clusters 1 and 3 (low and high probabilities
for all symptoms, respectively) are in line with observa-
tions of other settings.'®*> A recent systematic review of
symptom clusters in cardiovascular disease® identified
clusters with the most symptoms and clusters with the
lowest number of symptoms. Our dyspnoea and sweating
cluster has two common symptoms similar to the Riegel
et al’® stress symptoms cluster, which includes shortness of
breath, sweating, nausea, indigestion, dread and anxiety.

Methodological differences related to sampling and
measuring might explain these different results. Strengths
of our study include consecutive sampling, a question-
naire with detailed clinical information was systemati-
cally applied and we adjusted for several confounding
variables.

The value of symptoms for diagnosis of ACS varies
across studies.”” '** Overall, the diagnostic performance
of chest pain characteristics for diagnosis is limited, with
likelihood ratios close to 1. Sensitivity for individual
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symptoms of ACS, using the 13-Item ACS Checklist,
ranges from 27% to 67% for women and 14% to 72% for
men. Additionally, specificity ranges from 33% to 78% for
women and 34% to 78% for men, with different associa-
tions between some symptoms and diagnosis of ACS by
sex.** However, physicians still base the likelihood of ACS
mainly on symptoms and use the ECG to rule in the diag-
nosis.”” Evaluation of these patients is mostly unchanged,
without implementation of evidence-based assessment
tools in clinical practice to improve diagnostic accu-
racy. Public health messages should take into account
the complexity of presenting symptoms of ACS, particu-
larly the significant proportion of women and men with
ACS without typical chest pain. Additionally, there is a
higher likelihood of atypical referred pain and multiple
concomitant symptoms in women. These factors should
be accounted for to encourage timely and appropriate
care of patients with ACS.

Presenting without chest pain and with the multiple
symptoms cluster was associated with several markers of
higher ACS severity and longer time delays, particularly
significant among patients with STEMI/NC ACS. In our
study, presenting with the multiple symptoms cluster,
but not with atypical or mixture location of pain, was
associated with a higher mean 30-day mortality adjusted
for GRACE risk score. These results are consistent
with data from the GRACE registry, which showed that
patients with symptoms other than pain experienced
greater morbidity and higher in-hospital mortality
across the spectrum of ACS.*® Other registry showed
that the higher in-hospital mortality observed among
women and men without chest pain, decreased or even
reversed with advanced age.” Mortality is adjusted
for GRACE risk score; however, we cannot conclude
that the difference in outcome observed is explained
by symptoms other than pain per se. Previous studies
showed that the higher in-hospital mortality of patients
with ACS who presented without chest pain was mostly
due to late hospital arrival, comorbidities and underuse
of medications and invasive procedures. * ®*® These
studies focused mainly on presence of chest pain to
define atypical presentation and used medical record
reviews to characterise clinical presentation. More
studies are needed to further explore the association
between symptoms other than pain and outcomes.

Limitations

Participants were interviewed as soon as possible after
admission, but this does not obviate the retrospective
nature of data collection and the possibility of recall bias.
Furthermore, preceding interviews by physicians may
have influenced answers to the questionnaire; however,
different consequences in women and men are not
expected. The results of this study are valid for stable
patients, who were admitted to the hospital and were
able to answer the questionnaire in the acute phase of
ACS. This type of study misses patients who die before
reaching the hospital, patients who do not seek medical

care, patients who are mistakenly discharged or misdi-
agnosed and admitted to non-cardiology departments.
This sample selection process may contribute to under-
estimate the true prevalence of ACS atypical presentation
in women and men.?” For patients who were eligible but
not enrolled, only information on sex, age and type of
ACS was available. Patients who died before the inter-
view were older (81.5+11.8 vs 64.6+13.1 years, P<0.001),
were more often women (66.7% vs 26.0%, P<0.001) and
more frequently had a diagnosis of STEMI (81.3% vs
43.4%, P=0.003) than did participants. Patients who were
discharged or transferred to another hospital before
the interview had STEMI less often (25.0% vs 43.4%,
P=0.005) and patients who were not enrolled because of
clinical instability or inability to understand the question-
naire were older. Patients who refused to participate were
older (72.7+11.0 vs 64.0£13.0 years, P<0.001), were less
often partnered (65.7% vs 76.8%, P=0.036) and had little
formal education (43.1% vs 19.7%, P<0.001) compared
with participants. Except for deceased patients, no differ-
ence in sex proportion was observed between participants
and non-participants. We cannot exclude that some of
the sex differences were caused by selection bias because
of a higher risk of non-inclusion of women due to death
in the early hours of admission, or due to a possible
higher probability of misdiagnosis in women, particularly
those with unstable angina.” Considering that atypical
presentation is associated with a worse prognosis and with
a higher probability of misdiagnosis, the proportion of
patients with ACS presenting without typical chest pain
or that of women with an atypical presentation could be
even higher.*®

CONCLUSION

This study shows no significant differences in the
frequency and location of pain by sex, but approxi-
mately 20% of patients do not present with chest pain,
regardless of sex. Women are more likely to report
referred pain and multiple symptoms simultaneously.
Presentation with the multiple symptoms cluster pain
is associated with higher 30-day mortality adjusted for
GRACE score. Health education messages should take
into account the complexity of presentation of ACS and
emphasise the possible non-chest location of pain in
both sexes and the higher probability of concomitant
symptoms other than pain in women. Further sex-strat-
ified analysis of ACS presentation, also addressing the
role of age for the relation between sex and clinical
presentation, is required to determine the diagnostic
accuracy of symptoms by sex.
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