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Gender differences in the assessment
and treatment of myocardial infarction

BACKGROUND Previous studies have shown that there are gender-related differences in the
assessment and treatment of myocardial infarction, despite international guidelines that
prescribe identical treatment for women and men. We investigated whether these differen-
ces occurred in Norway.

MATERIAL AND METHOD ALl patients admitted to Norwegian hospitals with myocardial
infarction from 1 January 2013 to 31 December 2014 and registered in the Norwegian Myo-
cardial Infarction Registry were included. Data from the registry were used to analyse diffe-
rences in the assessment, treatment, complications and survival of women and men in diffe-

rent age groups.

RESULTS A total of 26 447 myocardial infarctions were registered in the Norwegian Myo-
cardial Infarction Registry in the period 2013-2014. Fewer women than men were assessed
by means of coronary angiography. Percutaneous coronary intervention (PCl) was used to
virtually the same extent for both genders if coronary stenosis was found. Women were
recommended secondary prophylactic medication to a lesser extent than men. There were
no major differences between men and women in the incidence of complications in the
course following myocardial infarction or in survival.

INTERPRETATION Fewer women than men suffering acute myocardial infarction were
assessed by means of coronary angiography, and women were recommended secondary
prophylactic medication less often than men. The reason for the gender differences is not
known, but comorbidity and a potentially greater risk of adverse reactions in women may be
contributory factors. The different views of doctors providing treatment may also play a part.

Each year, some 13 000 Norwegians are
admitted to Norwegian hospitals with acute
myocardial infarction (1). Several studies
have shown that women may have less clear
symptoms and clinical findings, wait longer
for treatment, less frequently undergo inva-
sive assessment and receive less secondary
prophylactic medication on discharge than
men (2—13). Both short-term and long-term
survival after myocardial infarction have
improved considerably over the last few
decades for women and men alike, but some
studies have revealed lower survival for
women, particularly in cases of ST-ele-
vation myocardial infarction (STEMI)
(14-21). Gender differences have also been
found in Norway with respect to therapy for
patients with myocardial infarction (22, 23).
European guidelines for treatment of myo-
cardial infarction recommend that no be
made between the assessment and treatment
of women and men (24-26).

We have used data from the Norwegian
Myocardial Infarction Registry to investi-
gate whether there are still differences in the
assessment, treatment, complications and
survival of women and men with STEMI
and non-ST-elevation myocardial infarction
(nSTEMI) admitted to Norwegian hospitals
in the period 2013-2014.
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Material and method

All patients with the diagnosis myocardial
infarction admitted to Norwegian hospitals
from 1 January 2013 to 31 December 2014
and registered in the Norwegian Myocardial
Infarction Registry were included in this
study. Only patients with Norwegian natio-
nal identity numbers were included. Primary
admissions and transfers were registered
separately at each hospital, but linked
together at national level into a single myo-
cardial infarction course.

Registration of all patients admitted to
Norwegian hospitals with acute myocardial
infarction is required by law; see section 2—1
of the Norwegian Cardiovascular Disease
Registry Regulations (27). According to sec-
tion 8 of the Health Register Act, registration
is not conditional on the patient’s consent
(28). The register contains information on
gender, age, known risk factors, previous
illnesses and medicines, symptoms and clini-
cal findings on admission and on in-hospital
assessment, therapy and complications, and
drugs prescribed on discharge. The dates of
symptom onset, arrival at the first hospital
and invasive treatment were also recorded.
The time of invasive treatment was fixed as
the time of balloon dilation or direct inser-
tion of a stent into a coronary artery.
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MAIN POINTS

Fewer women than men suffered myocardial
infarction in Norway in 2013-2014.

The average age for myocardial infarction
was higher for women than for men.

Fewer women than men with myocardial
infarction were assessed by means of coro-
nary angiography.

Fewer women than men were prescribed
secondary prophylactic medication after
myocardial infarction
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Table 1 Characteristics of patients with myocardial infarction admitted to Norwegian hospitals in 2013-2014

STEMI NSTEMI
n=26386 n=17558
Women Men Women Men
n=1862 n=4524 n=6741 n=10817

Number (%) Number (%) P-value Number (%) Number (%) P-value
Diabetes mellitus
< 50 years 15 (19) 44 (8) 0.06 29 [(19) 81 (12) 0.37
50-59 years 38 (18) 111 (10) < 0.001 90 (19) 289 (18] 0.01
60-69 years 48 (12) 159 (12) 0.36 222 (22) 547 (21) 0.64
70-79 years 65 (14) 127 (14) 0.54 316 (21) b4t (25) 0.04
>80 years 14 (17) 102 (16) 0.73 689 (19) 725 (22 0.01
Hypertension
< 50 years 21 (21) 71 (13) 0.16 46 (24) 146 (22) 0.84
50-59 years 74 (34) 260 (23) 0.002 176 (37) 516 (31 0.10
60-69 years 157 (38) 469 (39) 0.16 Lbh  (46) 1190 (45) 0.86
70-79 years 218 (48] 379 (43) 0.39 831 (56) 1433 (55) 0.44
>80 years 365 (54) 285 (43) < 0.001 2191 (67) 1737 (54) < 0.001
Smoking’
< 50 years 78 (76) 396 (74) 0.18 134 (70) 469 (71) 0.67
50-59 years 180 (83) 807 (73) 0.01 344 (73) 1161 (71) 0.23
60-69 years 309 (75) 949 (71) 0.07 695 (68 1886 (71) 0.18
70-79 years 253 (5¢6) 528 (60) 0.06 830 (56) 1704  (65) <0.001
>80 years 186 (27) 350 (53) < 0.001 1050 (29) 1783 (55) <0.001
Statin-treated dyslipidaemia
< 50 years 14 (14) 65 (12) 0.91 30 (16) 170 (26) 0.01
50-59 years 39 (18 199 (18] 1.00 146 (31) 573 (35) 0.07
60-69 years 81 (20) 350 (26) 0.02 397 (39) 1206 (45) 0.002
70-79 years 115 (25) 249 (28) 0.09 646 (44) 1370 (53) < 0.001
>80 years 150 (22) 189 (29) 0.01 1264 (35) 1466  (45) < 0.001

" Former or current smoker. Smoking status was not recorded for 3 080 (12.9 %)

For the other variables the percentage was unknown < 1.2 %.

The registration and quality assurance of
information in the Norwegian Myocardial
Infarction Registry have been described pre-
viously (1). The time of death entered in the
register is taken from the National Popula-
tion Registry.

For the diagnosis acute myocardial infarc-
tion, the Norwegian Myocardial Infarction
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Registry adheres to the third universal defini-
tion of myocardial infarction (29). The dia-
gnosis is based on the rise and/or fall in tropo-
nin value and one of the following additional
criteria: ischaemic symptoms, new ST eleva-
tion, ST depression, T-wave inversion or left
bundle branch block, development of patho-
logical Q waves, imaging of new myocardial

damage or identification of an intracoronary
thrombus by angiography or autopsy (29).
Myocardial infarction with symptom
onset <28 days before hospitalisation was
registered as acute myocardial infarction in
accordance with the International Statistical
Classification of Diseases and Related
Health Problems (ICD-10). Troponin was
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Table 2 Time course for myocardial infarction in patients admitted to Norwegian hospitals in 2013-2014

STEMI NSTEMI
Women Men Women Men
(lower, (lower, (lower, (lower,
Hours upper Hours upper Hours upper Hours upper
(median]  quartile) (median]  quartile]  P-value (median) quartile) (median) quartile) P-value
Time from symptom onset to admission to first hospital’
< 50 years 2.3 (1.5,23) 2.0 (1.3,3.8) 0.48 3.0 (1.8,7.8) 33 (1.9, 7.0] 0.28
50-59 years 2.4 (1.7, 4.3) 2.0 (1.4,3.7) 0.25 3.3 (1.9,8.0] 3.5 (2.0,7.0) 0.84
60-69 years 2.3 (1.5,3.5) 2.0 (1.5, 4.0) 0.49 4.0 (2.1,7.8) 3.5 (2.0, 7.5) 0.10
70-79 years 3.0 (1.9,5.2) 2.0 (1.5, 4.7) 0.002 3.8 (2.0, 6.9) 3.7 (2.0, 7.4) 0.81
> 80 years 3.4 (1.8, 6.4) 3.0 (1.7, 5.6) 0.13 3.8 (2.0,7.8) 3.7 (2.0,7.0) 0.68
Time from admission to first hospital to coronary angiography?
< 50 years 1.0 (0.4-3.9) 0.7 (0.4-1.8) 0.07 37 (17.0-62.5) 34 (17.2-61.0) 0.62
50-59 years 0.8 (0.4-2.7) 0.7 (0.4-1.9) 0.09 41 (16.8-69.0) 41 (18.6-65.2) 0.49
60-69 years 0.7 (0.4-2.1) 0.7 (0.4-2.3) 0.87 49 (25.4-81.9) 45 (22.8-72.4) < 0.001
70-79 years 0.9 (0.6-5.4) 0.8 (0.6-3.3) 0.36 51 (26.5-93.8) 53 (26.0-89.2) 0.87
> 80 years 1.1 (0.5-2.4) 0.7 (0.4-2.7) 0.18 71 (35.7-119.1) 58 (26.9-108.2)  <0.001

! Registration of the time course from symptom onset to admission was lacking for 660 (11.7 %) STEMI and 4 590 (32.5 %) nSTEMI patients
2 Registration of the time course from admission to the first hospital to coronary angiography was lacking for 60 (1.2 %) STEMI and 474 (5.9 %) nSTEMI patients

the preferred biochemical marker of myo-
cardial infarction. The reference limits (99th
percentile) for troponin I depend on the
manufacturer. A diagnostic limit of > 30 ng/l
for troponin T was used in Norway up to
May 2013. Since 1 June 2013, the internatio-
nal limit of troponin T > 14 ng/1 for diagno-
sing myocardial infarction has also been
recommended in Norway (30).

All myocardial infarctions were classified
as being one of types 15, where type 1 was
defined as a spontaneous myocardial infarc-
tion attributable to ischaemia due to plaque
fissure, erosion or rupture, or by dissection
with intraluminal thrombus. Type 2 infarc-
tion was defined as secondary to ischaemia
due to imbalance between the myocardium’s
oxgen requirement and supply, type 3 infarc-
tion as cardiac death assumed to be attribu-
table to ischaemia, type 4 infarction as rela-
ted to invasive coronary procedure or stent
thrombosis and type 5 infarction as related
to coronary surgery.

Since European guidelines do not dis-
tinguish clearly between the different types
of cardiac infarction when it comes to ther-
apy, we have chosen to present the results
for all types together. Myocardial infarctions
were also classified as ST-elevation infarc-
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tions (STEMI) or non-ST-elevation infarc-
tions (nSTEMI) on the basis of changes in
admission ECG: STEMI with new ST-seg-
ment elevation or newly developed left
bundle branch block, nSTEMI with normal
ECG, ST depression, T-wave inversion or
other ST-T changes.

Continuous variables are presented as
average + SD (standard deviation) or median
(lower, upper quartile), differences between
groups were analysed using a T test or non-
parametric tests. Category data are presented
as numbers and percentages, differences
between groups were analysed using the chi-
squared test. Survival is presented in the form
of Kaplan-Meier curves. All patients were
followed until death or until 30 June
2015. Differences in survival between
women and men in different age groups were
analysed using Cox’s regression analysis and
are presented as unadjusted hazard ratio (HR)
with a 95% confidence interval (CI). In all
analyses, a p-value of < 0.05 is regarded as
statistically significant. The data were ana-
lysed using the statistics programs SPSS ver-
sion 21 and STATA version 14.

The legal basis for the compilation and
publication of data from the register is sec-
tion 3—1 of the Cardiovascular Regulations,

and does not require the approval of a regio-
nal ethics committee.

Results

Clinical characteristics

In the period 20132014, 26 447 cases of
myocardial infarction suffered by 24 820
different patients were recorded in the Nor-
wegian Myocardial Infarction Registry. This
corresponds to 83 % in 2013 and 88 % in
2014 of all myocardial infarctions recorded
in the Norwegian Patient Registry. Type 1
myocardial infarction accounted for 81 %
(n=21500). A total of 6539 (25%) of
all myocardial infarctions recorded were
classified as STEMI and 19 014 (72 %) as
nSTEMI. A total of 894 myocardial infarc-
tions (3 %) could not be classified.

The percentage of women was 29 % for
STEMI and 39 % for nSTEMI. The gender
distribution for type 1 myocardial infarction
was not significantly different from the gen-
der distribution for all types of myocardial
infarction combined. The average age for
incurring myocardial infarction was 77.2
years (+ 13 years) for women and 69.4 years
(£ 14 years) for men. For both STEMI and
non-STEMI, affected women were older
than affected men.
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Figure 1 Percentage of myocardial infarctions assessed using coronary angiography (a, c] and percentage using percutaneous coronary intervention (PCI) [b, d] in cases
of coronary stenosis in patients admitted to Norwegian hospitals in 2013-2014

The clinical characteristics of women and
men in the various age groups are shown in
Table 1. Smoking was more common among
the oldest men than among the women of the
same age. There were few gender differen-
ces with respect to diabetes mellitus and
hypertension, but women in the age group
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50—59 had a higher incidence of diabetes
mellitus than men in the same age group,
and fewer women than men aged over 60
were using statins at the time of admission.

There was little gender difference in the
time delay from symptom onset until admis-
sion to hospital, but in many cases of myo-

cardial infarction the time course was not
registered (Table 2).

Treatment

Coronary angiography was carried out for
5517 (84%) of the STEMIs and 10 345
(54 %) of the non-STEMIs. Fewer women
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Table 3 Medication on discharge for patients with myocardial infarction admitted to Norwegian hospitals in 2013-2014

STEMI NSTEMI
n=5932 n=17757
Women, Men, Women, Men,
n=1650 n=4282 n=6812 n=10945
Number (%) Number (%) P-value Number (%) Number (%) P-value
Platelet inhibitors (at least one)
< 50 years 95 (96.9) 517 (98.5) 0.29 179 (90.9) 653 (96.5) 0.001
50-59 years 207 (99.0) 1083 (98.9) 0.83 458 (94.8) 1656 (97.9) <0.001
60-69 years 400 (98.3) 1280 (98.7) 0.64 993 (96.2) 2659 (97.4) 0.08
70-79 years 389 (95.8) 796 (98.6) 0.001 1423 (92.9) 2518 (94.9) 0.002
>80 years 491 (92.6) 522 (93.5) 0.56 2980 (83.5) 2758 (86.3) 0.004
Two different platelet inhibitors
< 50 years 86 (87.8) 498 (94.9) 0.02 159 (80.7) 593 (87.6) 0.04
50-59 years 200 (95.7) 1035 (94.5) 0.69 399 (82.4) 1435 (84.8) 0.35
60-69 years 374 (91.9) 1207 (93.1) 0.19 805 (78.0) 2241 (82.1) 0.02
70-79 years 353 (86.9) 723 (89.6) 0.14 1066 (69.6) 1970 (74.3) <0.001
>80 years 372 (70.2) 424 (76.0) 0.03 1620 (45.4) 1725 (54.0) <0.001
Statins
< 50 years 87 (88.8) 494 (94.1) 0.12 158 (80.2) 623 (92.0) <0.001
50-59 years 190 (90.9) 1034 (94.4) 0.14 418 (86.5) 1571 (92.8) <0.001
60-69 years 381 (93.6) 1232 (95.0) 0.50 893 (86.5) 2516 (92.2) <0.001
70-79 years 359 (88.4) 748 (92.7) 0.01 1272 (83.1) 2334 (88.00 <0.001
>80 years 351 (66.2) 437 (78.3) <0.001 2012 (56.4) 2193 (68.7) <0.001
Beta-blocker
< 50 years 76 (77.6) 422 (80.4) 0.72 120 (60.9) 483 (71.3) 0.01
50-59 years 166 (79.4) 902 (82.4) 0.28 342 (70.8) 1298 (76.7) 0.02
60-69 years 311 (76.4) 1067 (82.3) 0.03 740 (71.7) 2167 [79.4) <0.001
70-79 years 322 (79.3) 662 (82.0) 0.21 1196 (78.1) 2126 (80.2) 0.28
>80 years 401 (75.7) 429 (76.9) 0.54 2690 (75.4) 2442 [76.5) 0.52
ACE/All receptor inhibitors
< 50 years 48 (49.0) 290 (55.2) 0.46 64 (32.5) 258 (38.1) 0.15
50-59 years 133 (63.6) 637 (58.2) 0.29 193 (40.0) 749 [44.3) 0.16
60-69 years 239 (58.7) 837 [64.5) 0.08 486 (47.1) 1458 (53.4) 0.002
70-79 years 240 (59.1) 507 (62.8) 0.19 825 (53.9) 1585 (59.8) <0.001
>80 years 292 (55.1) 311 (565.7) 0.60 1769 (49.6) 1535 (48.1) 0.42
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Figure 2 3, b Cumulative survival following myocardial infarction in patients admitted to Norwegian hospitals
in 2013-2014
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than men with non-STEMI underwent
angiography (Fig. 1). There was still a gen-
der difference when infarction types 2—5
were excluded from the analysis, and also
after adjustment for age within each age
group (data not shown).

There was no gender difference for
STEMI in patients under the age of 80. For
both STEMI and non-STEMI, fewer women
than men were found by coronary angio-
graphy to have significant coronary stenosis,
but the difference was numerically much
larger for non-STEMI. For patients found to
have significant coronary stenosis, there was
no gender difference in the percentage who
had percutaneous coronary intervention
(PCI), with the exception of a somewhat
lower percentage of women aged < 50 with
STEMI. There was no difference for most
age groups in the time delay from hospitali-
sation to revascularisation (Table 2).

The use of secondary prophylactics such
as platelet inhibitors (acetylsalicylic acid
and adenosine diphosphate receptor inhibi-
tors (ADP receptor inhibitors)), betabloc-
kers, renin-angiotensin system inhibitors
(angiotensin convertase inhibitors (ACE
inhibitors))/angiotensin II receptor inhibi-
tors (AII receptor inhibitors)) and statins in
patients discharged alive is presented in
Table 3. Fewer women than men with non-
STEMI were discharged with secondary
prophylactics, particularly statins. Similar
findings were obtained when type 1 myocar-
dial infarction was analysed separately
(Table 4). There were no gender differences
in the use of anticoagulants on discharge
(data not shown).

Complications

Heart failure was the most frequent compli-
cation of myocardial infarction and was most
common in the oldest patients (Table 5).
Somewhat more men than women experien-
ced ventricular fibrillation/tachycardia the
first two days after the infarction. Apart from
this, there were limited gender differences in
the incidence of complications after myo-
cardial infarction.

Survival

Cumulative survival after STEMI and non-
STEMI in women and men in various age
groups is presented in Figure 2. The median
follow-up time was 443 days (lower quartile
244, upper quartile 662). There were no
significant differences in survival between
women and men aged < 80.

Women aged >80 had higher survival
than men for non-STEMI (unadjusted HR
0.9, 95% CI 0.8—1.0, p = 0.004; age-adjus-
ted HR 0.8, 95% CI 0.8-0.9, p<0.001).
For STEMI there was also a gender diffe-
rence in survival in the age group > 80, but
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after age-adjustment there was no longer a
difference (age-adjusted HR 1.0, 95% CI
0.9-1.2,p=0.79).

Discussion

This study of gender differences in the
assessment, treatment, complications and
survival of patients with myocardial infarc-
tion treated at all Norwegian hospitals in the
period 2013-2014 shows that coronary
angiography was carried out on fewer
women than men, but when coronary ste-
nosis was found, PCI was performed to vir-
tually the same extent on both genders. In
non-STEMI cases in particular, women were
discharged from hospital with fewer second-
ary prophylactic drugs than men. There were
few differences between men and women in
the incidence of complications or in survival.

The international guidelines for treatment
of myocardial infarction (24-26) recom-
mend early coronary angiography for all pa-
tients with myocardial infarction. None-
theless, this study shows that many patients,
particularly those with non-STEMI, were
not offered this assessment, and conse-
quently did not have the option of PCI. This
applied to more women than men. These
national data from 2013 and 2014 reflect the
findings described from Ulleval Hospital in
the period 2006—2007 (22) and of Melberg
etal. in 2005 (23). Similar gender discrepan-
cies have also been published recently in a
country-wide French registry study (12).

The value of invasive assessment and
treatment is not as well documented for
women as for men (31, 32), and this may
have a bearing on the choice of treatment
strategy. Greater comorbidity in women
may also help to explain some of the gender
differences. We did not investigate in this
study whether there were differences at hos-
pital level — different local therapy traditions
may also have been of significance. It has
previously been shown that more patients
with myocardial infarction were invasively
assessed if they were admitted to a hospital
where there was the option of coronary
angiography (23).

The differences cannot be explained by
dissimilarities in symptoms and clinical fin-
dings in connection with suspected myocar-
dial infarction in women and men, as only
patients with the diagnosis myocardial
infarction were registered in the Norwegian
Myocardial Infarction Registry and hence
included in this study. We find reason to
stress that the guidelines of the European
Society of Cardiology, which it is recom-
mended be used in Norway, do not dis-
tinguish between women and men in their
recommendations for invasive assessment
and treatment of myocardial infarction
(24-26).
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Secondary prophylactic drugs such as ace-
tylsalicylic acid, ADP receptor inhibitors
and statins are important for preventing
reinfarction and further atherosclerosis deve-
lopment and are recommended for all pati-
ents after myocardial infarction (24-26).
The reason that some patients, particularly
women with non-STEMI, still did not
receive these drugs on discharge from hospi-
tal is not clear. Less use of dual platelet
inhibition may be due to a lower percentage
of PCI in women, but the guidelines recom-
mend dual platelet inhibition whether PCI is
carried out or not. Higher comorbidity in
women, and consequently a greater risk of
complications and drug side effects, may
also have been of significance, particularly
in connection with the oldest patients.

Most earlier studies do not show any dif-
ference in survival among women compared
with men in different age groups after myo-
cardial infarction, but some studies have
shown lower survival after myocardial
infarction in women, particularly in STEMI
cases (15-21, 33, 34). A high level of inva-
sive assessment and treatment, also for
women with STEMI, may have contributed
to our not finding similar gender differences
in this study.

There are some limitations associated
with the Norwegian Myocardial Infarction
Registry and this data analysis. Only myo-
cardial infarction that led to hospitalisation
was registered. We did not have an overview
of cases of myocardial infarction that did not
lead to hospitalisation, or of patients who
died due to myocardial infarction outside
hospital. A few hospitals did not deliver
complete data for the whole period. All hos-
pitals were requested to ensure that all cases
were registered via special patient admini-
stration systems, but the Norwegian Myo-
cardial Infarction Registry was not able to
check this at local level. However, the cover-
age compared with the Norwegian Patient
Register is good. Data on the same patient
from more than one hospital were linked up
in the register. This led to a certain degree of
uncertainty, particularly in cases of different
registration of the same variable.

This country-wide study, based on repor-
ting to the Norwegian Myocardial Infarction
Registry of myocardial infarctions in Nor-
way in 2013-2014, shows that there were
few differences in invasive treatment, com-
plications and survival between women and
men with myocardial infarction, but that
women were less often assessed with coro-
nary angiography than men, and less often
recommended secondary prophylactic medi-
cation.

The Norwegian Myocardial Infarction
Registry wishes to contribute to improving
the treatment of myocardial infarction in
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Norway. By identifying differences between
Norwegian practice and accepted treatment
recommendations, it is our hope to contri-
bute to equal and good treatment of all pa-
tients with myocardial infarction.

Jarle Jortveit (born 1974)

PhD, specialist in internal medicine and cardiac
diseases, senior consultant and member of the
consulting group in the Norwegian Myocardial
Infarction Registry.

The author has completed the ICMJE form

and reports no conflicts of interest.

Ragna Elise Stgre Govatsmark (born 1977)
PhD candidate and day-to-day manager of the
Norwegian Myocardial Infarction Registry.
The author has completed the ICMJE form
and reports no conflicts of interest.

Jorund Langgrgen (born 1957)

PhD, specialist in internal medicine, cardiac
diseases and pulmonary diseases, senior con-
sultant and chairman of the medical advisory
group for the Norwegian Myocardial Infarction
Registry.

The author has completed the ICMJE form
and reports no conflicts of interest.

Torstein Hole (born 1957)

MD PhD, specialist in internal medicine and
cardiac diseases, head of medical clinic, asso-
ciate professor and member of the medical
advisory group for the Norwegian Myocardial
Infarction Registry.

The author has completed the ICMJE form
and reports no conflicts of interest.

Jan Mannsverk (born 1960)

Specialist in internal medicine and cardiac
diseases, senior consultant and member of the
medical advisory group for the Norwegian Myo-
cardial Infarction Registry.

The author has completed the ICMJE form

and reports no conflicts of interest.

Siv Olsen (born 1977)

PhD candidate, chairman of the Norwegian
Nursing Association’s national group of cardio-
logy nurses and member of the medical
advisory group for the Norwegian Myocardial
Infarction Registry.

The author has completed the ICMJE form

and reports no conflicts of interest.

Cecilie Risge (born 1952)

PhD, specialist in internal medicine and cardiac
diseases, senior consultant and member of the
medical advisory group for the Norwegian Myo-
cardial Infarction Registry.

The author has completed the ICMJE form

and reports no conflicts of interest.

1221



ORIGINAL ARTICLE

Sigrun Halvorsen (born 1958)

PhD, specialistin internal medicine and cardiac
diseases, head of department, professor and
member of the medical advisory group for the
Norwegian Myocardial Infarction Registry.

The author has completed the ICMJE form

and reports no conflicts of interest.

References

1. Jortveit J, Govatsmark RE, Digre TA et al. Hjerte-
infarktiNorge i 2013. Tidsskr Nor Legeforen 2014;
134: 1841-6.

2. Lawesson SS, Alfredsson J, Fredrikson M et al.

A gender perspective on short- and long term
mortality in ST-elevation myocardial infarction -
a report from the SWEDEHEART register. Int J
Cardiol 2013; 168: 1041-7.

3. Bucholz EM, Butala NM, Rathore SS et al. Sex dif-
ferences in long-term mortality after myocardial
infarction: a systematic review. Circulation 2014;
130: 757-67.

4. Egiziano G, Akhtari S, Pilote L et al. Sex differen-
ces in young patients with acute myocardial infarc-
tion. Diabet Med 2013; 30: e108-14.

5. Leurent G, Garlantézec R, Auffret V et al. Gender
differences in presentation, management and
inhospital outcome in patients with ST-segment
elevation myocardial infarction: data from 5000
patients included in the ORBI prospective French
regional registry. Arch Cardiovasc Dis 2014; 107:
291-8.

6. Dreyer RP, Beltrame JF, Tavella R et al. Evaluation
of gender differences in Door-to-Balloon time in
ST-elevation myocardial infarction. Heart Lung
Circ 2013; 22: 861-9.

7. Milcent C, Dormont B, Durand-Zaleski | et al.
Gender differences in hospital mortality and use
of percutaneous coronary intervention in acute
myocardial infarction: microsimulation analysis
of the 1999 nationwide French hospitals database.
Circulation 2007; 115: 833-9.

8. Anand SS, Xie CC, Mehta S et al. Differences in the
management and prognosis of women and men
who suffer from acute coronary syndromes. Jour-
nal of the American College of Cardiology 2005; 46:
1845-51.

9. Johnston N, Jénelid B, Christersson C et al. Effect of
Gender on Patients With ST-Elevation and Non-ST-
Elevation Myocardial Infarction Without Obstructive
Coronary Artery Disease. Am J Cardiol 2015; 115:
1661-6.

10. Canto JG, Rogers WJ, Goldberg RJ et al. Associa-
tion of age and sex with myocardial infarction
symptom presentation and in-hospital mortality.
JAMA 2012; 307: 813-22.

. Hvelplund A, Galatius S, Madsen M et al. Women
with acute coronary syndrome are less invasively

1222

20.

22.

23.

24.

examined and subsequently less treated than
men. Eur Heart J 2010; 31: 684-90.

. Donataccio MP, Puymirat E, Parapid B et al. In-hos-

pital outcomes and long-term mortality according
to sex and management strategy in acute myocar-
dial infarction. Insights from the French ST-eleva-
tion and non-ST-elevation Myocardial Infarction
[FAST-MI) 2005 Registry. Int J Cardiol 2015; 201:
265-70.

. Mehta LS, Beckie TM, DeVon HA et al. Acute Myo-

cardial Infarction in Women: A Scientific State-
ment From the American Heart Association. Cir-
culation 2016; 133: 916-47.

. Sulo E, Vollset SE, Nygard O et al. Trends in 28-day

and 1-year mortality rates in patients hospitalized
for a first acute myocardial infarction in Norway
during 2001-2009: a «Cardiovascular disease in
Norway» (CVDNOR) project. J Intern Med 2015;
277:353-61.

. Mannsverk J, Wilsgaard T, Njglstad | et al. Age and

gender differences in incidence and case fatality
trends for myocardial infarction: a 30-year follow-
up. The Tromso Study. Eur J Prev Cardiol 2012;
19:927-34.

. Langergen J, Igland J, Vollset SE et al. Short-term

and long-term case fatality in 11 878 patients hos-
pitalized with a first acute myocardial infarction,
1979-2001: the Western Norway cardiovascular
registry. Eur J Cardiovasc Prev Rehabil 2009; 16:
621-7.

. Maclntyre K, Stewart S, Capewell S et al. Gender

and survival: a population-based study of 201,114
men and women following a first acute myocardial
infarction. J Am Coll Cardiol 2001; 38: 729-35.

. Parashar S, Rumsfeld JS, Reid KJ et al. Impact

of depression on sex differences in outcome after
myocardial infarction. Circ Cardiovasc Qual Out-
comes 2009; 2: 33-40.

. Jneid H, Fonarow GC, Cannon CP et al. Sex differen-

ces in medical care and early death after acute myo-
cardial infarction. Circulation 2008; 118: 2803-10.
Simon T, Mary-Krause M, Cambou JP et al. Impact
of age and gender on in-hospital and late mortality
after acute myocardial infarction: increased early
risk in younger women: results from the French
nation-wide USIC registries. Eur Heart J 2006; 27:
1282-8.

. Bonarjee VV, Rosengren A, Snapinn SM et al. Sex-

based short- and long-term survival in patients
following complicated myocardial infarction. Eur
Heart J 2006; 27: 2177-83.

Halvorsen S, Eritsland J, Abdelnoor M et al. Gender
differences in management and outcome of acute
myocardial infarctions treated in 2006-2007. Car-
diology 2009; 114: 83-8.

Melberg T, Thoresen M, Hansen JB et al. Hvordan
behandles pasienter med akutt koronarsyndrom

i norske sykehus? Tidsskr Nor Laegeforen 2005;
125:2925-8.

Cornel JH, Becker RC, Goodman SG et al. Prior
smoking status, clinical outcomes, and the com-

25.

26.

27.

28.

29.

30.

32.

33.

34.

parison of ticagrelor with clopidogrel in acute
coronary syndromes-insights from the PLATelet
inhibition and patient Outcomes (PLATO] trial.

Am Heart J 2012; 164: 334-342.e1.

Mollmann H, Liebetrau C, Nef HM et al. The Swe-
dish paradox: or is there really no gender diffe-
rence in acute coronary syndromes? Eur Heart
J2011;32:3070-2.

Roffi M, Patrono C, Collet JP et al. 2015 ESC Guide-
lines for the management of acute coronary syn-
dromes in patients presenting without persistent
ST-segment elevation: Task Force for the Manage-
ment of Acute Coronary Syndromes in Patients
Presenting without Persistent ST-Segment Eleva-
tion of the European Society of Cardiology (ESC).
Eur Heart J 2016; 37: 267-315.

FOR 2011-12-16 nr 1250: Forskrift om innsamling
og behandling av helseopplysninger i Nasjonalt
register over hjerte- og karlidelser (Hjerte- og
karregisterforskriften). 2011. www.lovdata.no/
cgi-wift/ldles?doc=/sf/sf/sf-20111216-1250.html
(15.6.2016).

LOV 2001-05-18 nr 24: Lov om helseregistre og
behandling av helseopplysninger (helseregister-
loven). 2001. www.lovdata.no/all/tl-20010518-024-
002.html (15.6.2016).

Thygesen K, Alpert JS, Jaffe AS et al. Third univer-
sal definition of myocardial infarction. Eur Heart
J2012; 33: 2551-67.

Aakre KM, Rotevatn S, Hagve TA et al. Nasjonale
anbefalinger for tolkning av troponinverdier ved
diagnostikk av akutt hjerteinfarkt. Tidsskr Nor
Legeforen 2013; 133: 2241-2.

. Lagergvist B, Safstrom K, Stahle E et al. Is early

invasive treatment of unstable coronary artery
disease equally effective for both women and
men? FRISC Il Study Group Investigators. J Am
Coll Cardiol 2001; 38: 41-8.

Clayton TC, Pocock SJ, Henderson RA et al. Do
men benefit more than women from an interven-
tional strategy in patients with unstable angina
or non-ST-elevation myocardial infarction? The
impact of gender in the RITA 3 trial. Eur Heart
J2004; 25: 1641-50.

Kvakkestad KM, Abdelnoor M, Claussen PA et al.
Long-term survival in octogenarians and older
patients with ST-elevation myocardial infarction
in the era of primary angioplasty: A prospective
cohort study. Eur Heart J Acute Cardiovasc Care
2016; 5: 243-52.

Tegn N, Abdelnoor M, Aaberge L et al. Invasive
versus conservative strategy in patients aged 80
years or older with non-ST-elevation myocardial
infarction or unstable angina pectoris (After Eighty
study): an open-label randomised controlled trial.
Lancet 2016; 387: 1057-65.

Received 7 March 2016, first revision submitted
22 May 2016, accepted 15 June 2016. Editor: Tor
Rosness.

Tidsskr Nor Legeforen nr. 14-15, 2016; 136




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


