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Background-—Prior research has shown higher mortality in women with severe coronary artery disease compared with men,
particularly in younger patients. It is unknown if this could be attributable to an adverse risk factor profile.

Methods and Results-—In a population-based cohort study, we included all adults ≤50 years of age (932 women and 4514 men)
who underwent coronary artery bypass grafting from 1995 to 2013 from the SWEDEHEART (Swedish Web System for
Enhancement and Development of Evidence-Based Care in Heart Disease Evaluated According to Recommended Therapies)
register. Following inverse probability of treatment weighting, we investigated differences between women and men. Women had a
higher prevalence of cardiovascular risk factors compared with men. There was no difference in early mortality between women
and men (unadjusted: 1.3% versus 0.9%; hazard ratio, 1.42; 95% CI, 0.75–2.70; weighted sample: 1.1% versus 1.0%; hazard ratio,
1.10; 95% CI, 0.52–2.30). During a median follow-up time of 11.8 years, in the unweighted population, the risk of death was
greater in women compared with men (hazard ratio, 1.34; 95% CI, 1.13–1.58). However, in the weighted sample, the risk of death
was not significantly different in women compared with men (hazard ratio, 1.02; 95% CI, 0.83–1.26).

Conclusions-—Women ≤50 years of age had a higher unadjusted risk of death after coronary artery bypass grafting compared with
men, but this was explained by a clustering of cardiovascular risk factors. Female sex per se was not associated with increased
mortality or major adverse cardiovascular events. Early mortality was not increased in women compared with men, even though
younger women in our study had an increased burden of risk factors known to affect early risk.

Clinical Trial Registration-—URL: http://www.clinicaltrials.gov. Unique identifier: NCT02276950. ( J Am Heart Assoc. 2019;8:
e013211. DOI: 10.1161/JAHA.119.013211.)
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W omen with coronary artery disease (CAD) are reported
to have worse survival compared with men, especially

after myocardial infarction.1 It has been debated whether this
could be fully accounted for by a more adverse risk factor
profile or if female sex or body size per se is associated with
increased mortality in patients with CAD.2 Although CAD
rarely causes symptoms until later in life,3 the disease

process usually starts in young adulthood.4,5 Previous studies
have shown that young adults with symptomatic CAD have a
high prevalence of cardiovascular risk factors.6,7 Younger
women with CAD compose an especially interesting and rare
entity because of the possible cardiovascular protective
effects of estrogen.8 Some previous works have shown that
the increased mortality in women compared with men with
CAD is mainly apparent in younger patients.9,10

Because coronary artery bypass grafting (CABG) has proven
to be the preferred method of revascularization in the presence
of severe CAD, patients undergoing CABG generally represent a
cohort with the most advanced form of CAD.11 CABG is one of
the most studied surgical procedures, and information about
periprocedural risk and long-term prognosis is generally well
characterized. However, younger women compose aminority in
both observational and randomized CABG studies,12 and data
regarding risk factors as well as short- and long-term outcomes
in this population are largely unknown.

We performed a nationwide population-based cohort study
to analyze possible differences between women and men in
long-term survival, major adverse cardiovascular events, and
factors associated with mortality in all adults ≤50 years of
age undergoing CABG in Sweden during a 19-year period.
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Methods

Study Design
This was an observational, nationwide population-based
cohort study approved by the regional Human Research
Ethics Committee, Stockholm, Sweden. The need for
informed consent was waived by the Ethics Committee.
Study reporting followed the Strengthening the Reporting of
Observational Studies in Epidemiology and Reporting of
Studies Conducted Using Observational Routinely Collected
Health Data guidelines for observational studies using
routinely collected data.13,14 The authors declare that all
supporting data are available within the article and its online
supplementary files.

Data Sources and Study Population
The SWEDEHEART (Swedish Web System for Enhancement
and Development of Evidence-Based Care in Heart Disease
Evaluated According to Recommended Therapies) regis-
ter15,16 was used to identify all adult patients ≤50 years of
age who underwent primary isolated CABG in Sweden
between 1995 and 2013. Patients who had surgery for
congenital coronary malformations were excluded. As previ-
ously described, individual-level data linking to other nation-
wide healthcare registries used the unique personal identity
numbers assigned to all Swedish residents.17,18 The National
Patient Register19 was used to acquire information regarding
prior medical history, and the Longitudinal Integration
Database for Health Insurance and Labor Market Studies,

managed by Statistics Sweden, was used to obtain socioe-
conomic information.

Outcomes
The main outcome measure was all-cause mortality. Vital
status and date of death was obtained from the Cause of
Death Register.20 Additionally, secondary outcomes of
myocardial infarction, stroke, and repeat revascularization
(percutaneous coronary intervention or CABG) during follow-
up were identified in the National Patient Register.19

Statistical Methods
Baseline characteristics were described asmeans and standard
deviations for continuous variables. Categorical variables were
described as frequencies and percentages. Time-to-event was
calculated as time in days from the date of surgery until the date
of the respective event or end of follow-up, which was March
24, 2014, for death and December 31, 2012, for the secondary
outcomes. Because the follow-up period for the secondary
outcomemeasures ended onDecember 31, 2012, patients who
underwent surgery during 2013 were excluded from the
secondary outcome analyses to allow for a reasonable period
at risk. Comparisons between men and women with respect to
survival and secondary outcomes were made using weighted
Cox regression models where the weights were derived from
propensity scores estimated using generalized boosted regres-
sion modeling.21,22 All variables reported in Table were used in
the estimation of propensity scores. We examined the distri-
bution of weights and found no patients with extreme weights,
indicating that trimming was not necessary. Balance between
the groups was assessed by standardized mean differences. An
absolute standardized difference of ≤0.1 was considered an
ideal balance.23 Data management and statistical analyses
were performed with the use of Stata 15.1 (Stata Corp, College
Station, TX) and R version 3.5.0 (R Foundation for Statistical
Computing, Vienna, Austria).

Missing Data
The SWEDEHEART register did not include information on
ejection fraction before 2002, and there was �25% to 55%
missing information regarding body mass index and renal
function before 2000. We did not have socioeconomic data
before 1999. For variables with missing data, the weights
were constructed to also balance rates of missingness in both
groups. In a separate standard multivariable adjusted Cox
regression model in the unweighted sample, missing data
were handled as follows: Region of birth and marital status
were imputed with the most common category, and missing
data regarding left ventricular ejection fraction (61%),

Clinical Perspective

What Is New?

• Women ≤50 years of age had a higher unadjusted risk of
death after coronary artery bypass grafting compared with
men, but this was explained by a clustering of cardiovas-
cular risk factors.

• Female sex per se was not associated with increased
mortality or major adverse cardiovascular events in young
patients undergoing coronary artery bypass grafting.

• Early mortality was not increased in women compared with
men, even though younger women in our study had an
increased burden of risk factors known to affect early risk.

What Are the Clinical Implications?

• The results of this study can be used to inform young
women undergoing coronary artery bypass grafting about
prognosis and how this is influenced by preoperative risk
profile.
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Table. Baseline Characteristics in 5446 Patients 50 Years or Younger Who Underwent Primary Isolated CABG in Sweden Between
1995 and 2015 Before and After Inverse Probability of Treatment Weighting

Unweighted IPTW

Men Women SMD Men* Women* SMD

Number of patients 4514 (83) 932 (17) 5372.86 4562.74

Age, y, mean (SD) 46.8 (3.76) 46.1 (4.35) 0.152 46.7 (3.74) 46.7 (3.70) 0.006

Non-Nordic birth region 695 (15.4) 69 (7.4) 0.254 768.9 (14.3) 517.3 (11.3) 0.089

Education 0.151 0.119

<10 years 927 (30.7) 186 (29.4) 1100.0 (30.7) 882.6 (29.7)

10–12 years 1463 (48.5) 347 (54.9) 1768.8 (49.3) 1610.6 (54.3)

>12 years 625 (20.7) 99 (15.7) 719.1 (20.0) 474.4 (16.0)

Not married 3011 (66.7) 619 (66.4) 0.006 3601.9 (67.0) 3088.4 (67.7) 0.014

Disposable income 0.058 0.093

Q1 (lowest) 801 (26.4) 159 (25.0) 951.9 (26.3) 738.8 (24.7)

Q2 739 (24.3) 169 (26.5) 887.3 (24.6) 850.7 (28.4)

Q3 796 (26.2) 159 (25.0) 941.6 (26.1) 778.6 (26.0)

Q4 (highest) 700 (23.1) 150 (23.5) 832.2 (23.0) 626.9 (20.9)

Body mass index, kg/m2, mean (SD) 28.0 (4.25) 27.4 (5.35) 0.135 27.96 (4.40) 28.13 (4.57) 0.031

Diabetes mellitus 771 (17.1) 312 (33.5) 0.384 1033.9 (19.2) 949.5 (20.8) 0.039

Hypertension (%) 809 (17.9) 214 (23.0) 0.125 992.4 (18.5) 889.6 (19.5) 0.026

Hyperlipidemia (%) 1060 (23.5) 180 (19.3) 0.102 1237.0 (23.0) 982.8 (21.5) 0.036

Peripheral vascular disease 115 (2.5) 51 (5.5) 0.149 156.6 (2.9) 159.8 (3.5) 0.033

eGFR, mL/min per 1.73 m2, mean (SD) 89 (19) 81 (27) 0.360 87.83 (20.65) 86.40 (21.25) 0.070

End-stage renal disease 81 (1.8) 66 (7.1) 0.259 136.1 (2.5) 142.6 (3.1) 0.036

Chronic pulmonary disease 81 (1.8) 27 (2.9) 0.073 104.4 (1.9) 117.2 (2.6) 0.042

Prior myocardial infarction 2193 (48.6) 402 (43.1) 0.110 2581.4 (48.0) 2112.7 (46.3) 0.035

Prior PCI 988 (21.9) 216 (23.2) 0.031 1185.3 (22.1) 961.2 (21.1) 0.024

Heart failure 281 (6.2) 88 (9.4) 0.120 347.2 (6.5) 340.0 (7.5) 0.039

LV ejection fraction <50% 0.121 0.060

>50% 1265 (71.3) 286 (76.1) 1511.9 (71.8) 1288.9 (73.9)

30%–50% 407 (22.9) 68 (18.1) 471.7 (22.4) 348.2 (20.0)

<30% 102 (5.7) 22 (5.9) 123.2 (5.8) 107.4 (6.2)

Stroke 129 (2.9) 36 (3.9) 0.056 162.0 (3.0) 128.6 (2.8) 0.012

Atrial fibrillation 81 (1.8) 12 (1.3) 0.041 96.2 (1.8) 53.5 (1.2) 0.051

Cancer 48 (1.1) 26 (2.8) 0.126 66.5 (1.2) 70.1 (1.5) 0.026

Alcohol dependency 117 (2.6) 15 (1.6) 0.069 135.8 (2.5) 79.1 (1.7) 0.055

Off-pump CABG 557 (12.3) 134 (14.4) 0.060 684.3 (12.7) 565.8 (12.4) 0.010

Number of grafts 0.333 0.094

1–2 957 (21.2) 317 (34.0) 1235.6 (23.0) 1142.4 (25.0)

3–4 2741 (60.7) 482 (51.7) 3187.5 (59.3) 2724.4 (59.7)

>4 530 (11.7) 60 (6.4) 593.4 (11.0) 385.0 (8.4)

Unknown 286 (6.3) 73 (7.8) 356.3 (6.6) 310.9 (6.8)

Continued
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educational level (33%), disposable income (33%), renal
function (22%), body mass index (21%), and number of grafted
vessels (6.6%) were handled by multiple imputation by
chained equations.24 The imputation models included all
variables in Table, as well as the year of surgery, hospital, the
event indicator, and the Nelson-Aalen estimator of the
cumulative baseline hazard.25 Twenty-five data sets were
imputed, and estimates from these data sets were combined.
In addition, we used alternative missing data strategies
(missing value indicator and complete case analysis).

Results
During the study period, 5446 patients ≤50 years of age
underwent primary isolated CABG and were included in the
study. Among these patients, there were 4514 (83%) men and
932 (17%) women. During a total follow-up time of 50 409 pa-
tient years (median, 11.9 years), 651 (14%) men died, and
during a total follow-up time of 9883 patient years (median,
11.3 years), 168 (18%) women died. The number of operations
per year decreased during the study period, but the proportion
of women each year remained fairly stable (Figure S1). The
baseline characteristics are shown in Table. In the unweighted
sample, women had more diabetes mellitus, hypertension,
cancer, and peripheral vascular disease.Women also hadworse
renal function andmore end-stage renal disease compared with
men. After inverse probability of treatment weighting, the
distribution of baseline characteristics was well balanced
between men and women (Table and Figure S2).

Early Mortality
The unadjusted early mortality (death within 30 days of
surgery) in the unweighted sample was 0.9% in men and 1.3%
in women (hazard ratio [HR], 1.42; 95% CI, 0.75–2.70). There
was no difference in early mortality between men (1.0%) and
women (1.1%) (HR, 1.10; 95% CI, 0.52–2.30) after inverse
probability of treatment weighting.

Long-Term Survival
Survival according to sex in the unweighted and the weighted
population is shown in Figure 1. In the unweighted population,
the risk of death was greater in women compared with men
(HR, 1.34; 95% CI, 1.13–1.58). However, after inverse
probability of treatment weighting, the risk of death was not
significantly different in women compared with men (HR,
1.02; 95% CI, 0.83–1.26). Results were consistent in a
standard multivariable adjusted Cox regression model in the
unweighted sample (HR, 0.99; 95% CI, 0.80–1.22).

Baseline Characteristics Associated With
Mortality
Selected baseline characteristics and their multivariable
adjusted association with mortality stratified by sex are
reported in Figure 2, and a comprehensive list is provided in
Figure S3. Diabetes mellitus, chronic kidney disease, and
peripheral vascular disease were significantly associated with
an increased risk for death in both men and women. Heart
failure, reduced left ventricular ejection fraction, chronic
obstructive pulmonary disease, and not being married were
significantly associated with an increased risk for death in
men, but the association was not statistically significant in
women. The direction and magnitude of the point estimates
were similar to those in men, indicating that these charac-
teristics should probably be considered risk markers also in
women, and the lack of statistical significance was likely
related to sample size. We found a strong and statistically
significant association between prior cancer and risk of death
in women but not in men.

Myocardial Infarction, Stroke, and Repeat
Revascularization
The risk for myocardial infarction, stroke and repeat revascu-
larization, respectively, according to sex in the unweighted and
the weighted population is shown in Figure 3. There was a

Table. Continued

Unweighted IPTW

Men Women SMD Men* Women* SMD

Type of graft

Internal mammary artery 4225 (93.6) 848 (91.0) 0.098 5015.8 (93.4) 4222.9 (92.6) 0.031

Bilateral mammary arteries 104 (2.3) 18 (1.9) 0.026 120.8 (2.2) 72.2 (1.6) 0.049

Radial artery graft 128 (2.8) 28 (3.0) 0.010 149.6 (2.8) 143.3 (3.1) 0.021

>1 arterial graft 223 (4.9) 44 (4.7) 0.010 259.6 (4.8) 210.5 (4.6) 0.010

Numbers are n (%) unless otherwise noted. CABG indicates coronary artery bypass grafting; eGFR, estimated glomerular filtration rate; IPTW, inverse probability of treatment weighting; LV,
left ventricular; PCI, percutaneous coronary intervention; SMD, standardized mean difference.
*The overall numbers of patients in each group are not integers because of inverse probability of treatment weighting.

DOI: 10.1161/JAHA.119.013211 Journal of the American Heart Association 4

CABG in Young Women Dal�en et al
O
R
IG

IN
A
L
R
E
S
E
A
R
C
H



higher rate of myocardial infarctions among women compared
with men in the unweighted population (HR, 1.36; 95% CI,
1.08–1.70). After inverse probability of treatment weighting,
the risk of the secondary outcome measures was not
significantly different in women compared with men: myocar-
dial infarction (HR, 1.21; 95% CI, 0.92–1.58), stroke (HR, 1.16;
95% CI, 0.84–1.61), repeat revascularization (HR, 0.88; 95% CI,
0.71–1.09). For the repeat revascularization outcome, it
should be noted that the reported HR was not an optimal
representation of the association between sex and repeat
revascularization because of nonproportional hazards and
should therefore be interpreted with caution. Repeat revascu-
larization was mainly performed by percutaneous coronary

intervention. In total, only 29 (0.5%) patients (25 men and 4
women) underwent repeat CABG during follow-up.

We observed that the rate of myocardial infarction was
similar in men and women during the first 10 years of follow-
up, but after �10 years, the myocardial infarction event rate
started to diverge, with an increased rate in women compared
with men. At approximately the same time, the rate of repeat
revascularization declined among women compared with men.

Discussion
In this nationwide cohort study, we analyzed possible
differences between women and men ≤50 years of age
undergoing CABG regarding short- and long-term survival,
major adverse cardiovascular events, and factors associated
with mortality.

Young women who require CABG compose a specific
subset of patients with the most advanced form of

Figure 2. Selected patient characteristics asso-
ciated with all-cause mortality. Hazard ratios are
adjusted for all variables presented in Table. COPD
indicates chronic obstructive pulmonary disease;
eGFR, estimated glomerular filtration rate; ESRD,
end-stage renal disease; LVEF, left ventricular
ejection fraction.

Figure 1. Survival is plotted against time after surgery and
stratified according to sex. The upper panel shows the unweighted
study population, and the lower panel shows the weighted sample.
Male patients are the reference group. The numbers of patients at
risk are not necessarily integers in the lower panel because of
inverse probability of treatment weighting. HR indicates hazard
ratio; IPTW, inverse probability of treatment weighting.
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Figure 3. Clinical outcomes are plotted against time after surgery and stratified according to sex. The left-hand panel shows the unweighted
study population, and the right-hand panel shows the weighted sample. Male patients are the reference group. Repeat revascularization refers to
a new coronary intervention (PCI/CABG) following the index CABG. The numbers of patients at risk are not necessarily integers because of
inverse probability of treatment weighting (right-hand panel). CABG indicates coronary artery bypass grafting; HR, hazard ratio; IPTW, inverse
probability of treatment weighting; PCI, percutaneous coronary intervention.
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symptomatic CAD. CABG is one of the most intensively studied
surgical procedures, and data regarding periprocedural risk
and long-term prognosis are generally well characterized.
However, young women compose a minority of patients in
previous CAD and CABG studies, and information about risk
factors and prognosis may therefore not be generalizable to
this population. The results of this study can be used to inform
younger women undergoing CABG about long-term prognosis
and how this is influenced by preoperative risk profile.26

The adverse risk factor profile among young women was
evident with diabetes mellitus, hypertension, peripheral
vascular disease, chronic kidney disease, end-stage renal
disease, and prior cancer being more frequent among women
compared with men. The results of our study confirm that
these patient characteristics, which are well-known risk
factors for cardiovascular disease in patients of both sexes
and other age groups, were relevant also for young women
with advanced CAD undergoing CABG. The finding that young
women undergoing CABG carry an adverse burden of risk
factors compared with men is in line with previous studies in
women of other age groups with less advanced CAD.1,2,27

Factors significantly associated with an elevated long-term
risk of death in women were diabetes mellitus, chronic kidney
disease, and peripheral vascular disease. This is consistent
with previous findings that baseline coronary risk factor status
is associated with mortality also in young women.28

Previous studies of coronary revascularization in women
have shown contradictory results. While some studies have
found a higher mortality in women compared with men
undergoing CABG,9,29,30 others have shown that this differ-
ence did not remain after adjustment for cardiovascular risk
factors.31–33 These previous studies have drawbacks, as they
either included a limited number of female patients29,31–33 or
were of a historical nature with patients who had surgery 15
to 25 years ago.33 Moreover, few have reported outcomes in
young women. Two studies found that women younger than
50 years of age had higher mortality than men and that this
interaction to some extent remained after risk factor
adjustment.9,30 However, some cardiovascular risk factors
that in our study were shown to be more frequent in women
compared with men and related to increased mortality were
not included in these analyses, and the results could thereby
be influenced by residual confounding. Also, only in-hospital
mortality was investigated in these previous studies. It is
possible that short-term mortality after CABG has historically
been higher among young women compared with young men,
but this may not be true for contemporary CABG. Even
though younger women in our study had an increased burden
of risk factors known to affect early risk, 30-day mortality
was not increased compared with men. This makes a
contemporary difference in short-term mortality after CABG
between young women and men unlikely. This is in line with

other previous studies in women of all age groups.29 We
adjusted for a large number of baseline characteristics, and
by using inverse probability of treatment weighting, we were
able to achieve a well-balanced distribution of characteristics
between men and women without excluding patients from the
analysis.

We found no differences regarding long-term risk for stroke
between young women and men. This is in line with previous
work that demonstrated that stroke incidence is similar
between women and men in the general population of
younger adults.34 Regarding long-term risk for repeat coro-
nary revascularization, we found no differences between
young women and men in our study. The short-term incidence
of repeat coronary revascularization after percutaneous
coronary intervention has been shown to be higher in women
compared with men, but the long-term incidence of repeat
revascularization seems to be similar between sexes.35

Although not statistically significant, the short-term risk of
repeat revascularization seemed to be higher in women
compared with men in our study.

We observed that the rate of myocardial infarction was
similar in men and women during the first 10 years of follow-
up, but after �10 years the event rate started to diverge, with
an increased rate in women compared with men. At
approximately the same time, the rate of repeat revascular-
ization declined among women compared with men. The
increased rate of myocardial infarction in women compared
with men 10 years after CABG is not in line with findings in
the general population, where men have a higher myocardial
infarction incidence throughout life.36 It has been suggested
that women are less likely to receive guideline-indicated
therapies,1,37,38 but other studies have shown that women
undergoing CABG receive the same standard of care as
men.39 We did not have information about possible changes in
risk factor profile during follow-up, and it is possible that
changes could have resulted in altered risk of adverse
cardiovascular events. However, it is possible that women
received invasive treatment to a lower extent compared with
men, and it has previously been shown that in women with
acute coronary syndrome, cardiac catheterization and revas-
cularization is lower compared with men.37,38 Another pos-
sible explanation could be that impaired coronary
microvascular function and nonobstructive coronary artery
disease was more common in women during follow-up.40–42

Impaired coronary microvascular function has been shown to
predict adverse cardiovascular outcomes including myocardial
infarction.40

The strong significant association found between prior
cancer and risk of death in women but not in men could
possibly be explained by a different cancer type pattern in
young women and men and thereby associated difference in
cancer-related risk of death.43
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Study Limitations
This study has limitations that need to be considered. By
using inverse probability of treatment weighting we accounted
for the differences in patient characteristics between women
and men, but the possibility remains that residual confounding
was still present. The finding that some baseline character-
istics were significantly associated with mortality in men but
not in women might have been related to the sample size of
women and should therefore be interpreted with caution.
There was a high proportion of missing data for some
preoperative variables. Multiple imputation was used to retain
statistical power and reduce the selection bias that may occur
when deleting observations with missing covariates. Addi-
tionally, 4 alternative strategies to handle missing data were
applied: (1) the weights used for inverse probability of
treatment weighting were constructed to also balance rates of
missing data in both groups, (2) missing value indicator
category, (3) exclusion of baseline variables with the largest
proportion of missing data from the regression model, and (4)
complete case analysis. All approaches gave similar results,
indicating that our results were robust in relation to different
analytical strategies to handle missing data. Moreover, the
registry did not include information regarding the size and
quality of the grafted coronary arteries or proportion of
incomplete revascularization. Because women have been
shown to have smaller coronary arteries than men and that
small target vessel diameter has been associated with
mortality after CABG,44 it has been hypothesized that smaller
coronary arteries might explain the higher mortality among
women after CABG seen in some studies. Small target vessel
diameter could lead to incomplete revascularization, which
has also been associated with impaired survival after CABG.45

Another limitation was that we did not have information
regarding secondary prevention measures, and prior research
has shown that secondary prevention and success in reaching
treatment goals may differ between sexes.46

Acknowledging these limitations, we still think our study
has considerable strengths related to the size of the study
cohort, which represents a rare patient population of young
women with advanced CAD. There was a large number of
events during a median follow-up that exceeded 11 years. We
used high-quality complete coverage national healthcare
registers, and therefore there was no loss to follow-up.

Conclusions
The higher unadjusted risk of death after CABG in young
women compared with men did not persist after adjusting for
a broad range of risk factors. Female sex per se was not
associated with increased mortality in young patients under-
going CABG. The results of this study can be used to inform

young women undergoing CABG about prognosis and how this
is influenced by preoperative risk profile.
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Figure S1. Number of primary isolated coronary artery bypass procedures by year and 

sex in patients 50 years of age in Sweden during 1995 to 2013. 

 

 

  



 

Figure S2. Absolute standardized differences before (hollow circles) and after (filled 

circles) inverse probability of treatment weighting. 

 

 

BMI = body mass index, PVD = peripheral vascular disease, eGFR = estimated glomerular 

filtration rate, ESRD = end-stage renal disease, COPD = chronic obstructive pulmonary disease, 

AMI = acute myocardial infarction, PCI = percutaneous coronary intervention, LVEF = left 

ventricular ejection fraction, AF = atrial fibrillation. 

  



 

Figure S3. Multivariable adjusted associations between patient characteristics and all-

cause mortality. Hazard ratios are adjusted for all variables presented in Table 1. 

 
 

HR = hazard ratio, eGFR = estimated glomerular filtration rate, ESRD = end-stage renal disease, COPD 

= chronic obstructive pulmonary disease, LVEF = left ventricular ejection fraction. 


