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Abstract: Female sex has been shown to be associated with an unfavorable outcome after ischemic
stroke. In this nationwide analysis, we evaluate a large dataset of patients suffering from acute
ischemic stroke to elucidate the factors associated with an increased risk of mortality after stroke
in women. We analyzed a nationwide dataset from the German Federal Bureau of Statistics includ-
ing 1,577,884 (761,537 female sex, 48.3%) in-hospital cases admitted between 1 January 2014 and
31 December 2019 with a primary diagnosis of acute ischemic cerebral infarction. Patients were
analyzed regarding morbidity, treatments and in-hospital mortality. A multiple logistic regression
analysis was performed, adjusted by patients’ risk profile including age, to evaluate the association
of sex and in-hospital mortality. According to the median, women were older than men (79 years
vs. 73 years). The multiple logistic regression analysis however revealed female sex remained an
independent factor for an increased in-hospital mortality (odds ratio [OR] 1.12; 95% confidence
interval [CI] 1.11–1.14; p < 0.001). Women had a higher prevalence of relevant risk factors, namely
arterial hypertension (77.0% vs. 74.7%), arterial fibrillation (33.3% vs. 25.6%), chronic heart failure
(12.3% vs. 9.7%), chronic kidney disease (15.6% vs. 12.9%) and dementia (6.6% vs. 4.1%), but were
less affected with respect to other relevant co-morbidities such as cerebrovascular disease (11.7% vs.
15.1%), coronary heart disease (11.7% vs. 18.8%), diabetes mellitus (26.4% vs. 29.6%), dyslipidemia
(38.1% vs. 42.0%), ischemic heart disease (12.3% vs. 19.3%) and previous coronary artery bypass
grafting (1.1% vs. 3.2%). Overall, therapeutic interventions were performed less frequently in women
such as carotid endarterectomy (1.1% vs. 2.3%), carotid stent (0.7% vs. 1.4%), as well as hematoma
drainage (0.1% vs. 0.2%), and renal replacement therapy (0.4% vs. 0.6%). Conclusions: Our nation-
wide analysis revealed a higher mortality rate after stroke in women. Nevertheless, women had fewer
in-hospital complications and were also less likely to experience the severe effects of some important
co-morbidities. The dataset, however, showed that women received surgical or interventional carotid
treatments after stroke less often. It is important for research on sex disparities in stroke to keep these
treatment frequency differences in mind.

Keywords: sex differences; ischemic cerebral infarction; in-hospital mortality

1. Introduction

Stroke is a major cause of death and a leading cause of severe and long-lasting dis-
abilities worldwide. Women are more at risk of being affected by stroke than men, and
women are more likely to die or become severely disabled as a result of a stroke [1,2].
Stroke risk increases with age, and the unequal distribution in mortality can also be ex-
plained by women’s increased longevity and the older age of women at stroke occurrence.
However, several studies suggest that sex-specific differences in stroke care might also
contribute to the higher frequency of negative clinical outcomes in women [1,3]. These
studies indicate that several routine stroke investigations are performed less frequently
in women as compared to age-adjusted men [3]. Thus, women are less likely to receive,
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for example, acute revascularization therapies [4–6], brain imaging, echocardiograms and
angiography than age-adjusted men [2]. Additionally, women, as compared to men, show
more generalized, non-traditional symptoms, such as general weakness, disorientation,
headache and changes in consciousness [2,7]. These atypical symptom presentations could
lead to a delay in stroke diagnosis, decreasing the chances of a positive outcome [7]. Other
possible reasons that could explain a less favorable outcome after stroke in women include
differences in risk factor and stroke profile [2], disparities regarding therapy response, and
stroke severity [3,8], as well as factors such as marital status and door to needle time [6].

Stroke registries can make an important contribution to identify sex specific differences
regarding symptoms, co-morbidities and clinical outcome after a stroke [9]. Here, we ana-
lyzed sex differences in stroke data provided by the Federal Statistical Office (Statistisches
Bundesamt (DESTATIS) containing in-patient care and in-hospital outcome of ischemic
stroke cases. Patient characteristics including coexisting co-morbidities and other addi-
tional risk factors were analyzed to investigate further whether sex-specific factors can
explain the increased stroke mortality rate in women.

2. Materials and Methods

The German remuneration system requires the coding of a main diagnosis for all
in-hospital cases. There is an obligation that the reason for hospitalization is clear from the
principal diagnosis. In addition, an unlimited number of additional diagnoses can be in-
cluded in order to document coexisting morbidities as well as complications. The diagnoses
have to be coded in accordance with the German Modification of the International Statis-
tical Classification of Diseases and Related Health Problems 10th Revision (ICD-10-GM).
Diagnostic, endovascular, and surgical procedures are coded in detail according to the Ger-
man Procedure Classification (OPS). Diagnoses and procedures assigned to the respective
ICD/OPS codes used in this analysis are listed in Supplementary Tables S1 and S2.

Due to federal law, all German hospitals have been required to transfer the collected
data on all in-hospitalizations to the National Institute for Hospital Remuneration (Institut
für das Entgeltsystem im Krankenhaus, InEK; Siegburg, Germany) since 2002. Thanks
to the Federal Statistical Office, these large data records are available after 2 years for
scientific purposes.

The database provided by the Federal Statistical Office contains all in-patient treated
patients on a case basis per year, except for treatments in psychiatric or psychosomatic
units. There was only remote access to anonymous data.

2.1. Patients

We identified all cases with a main diagnosis of acute ischemic stroke between 1 Jan-
uary 2014 and 31 December 2019, by the use of ICD code I63 or I64 as the main diagnosis.
Furthermore, data on concomitant diseases, risk constellations and selected cardiovascular
procedures were acquired for sex-specific analysis. Further details have been described
previously [10].

2.2. Statistics

The analysis covers all in-patient ischemic stroke cases in Germany and does not
represent a subsample. With regard to the primary question of this work, we wanted to
address differences between female and male patients based on in-hospital mortality and
differences between both sexes in the association of different factors for in-hospital deaths
with acute ischemic stroke.

Furthermore, we wanted to address various in-hospital treatment strategies between
female and male sex. Relative frequencies of death, in-hospital outcomes, coronary in-
tervention or surgery were tested via a two-sided Chi-square test. Multivariable logistic
regression analysis for in-hospital mortality was performed to evaluate the association
of sex and in-hospital death adjusted by the patient’s risk profile including age, diabetes
mellitus, chronic heart failure, chronic kidney disease, peripheral arterial disease, atrial
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fibrillation and/or flutter, hypertension, previous stroke, dyslipidemia, obesity, smoking
and cancer. In order to address different patients’ risk profiles between female and male
sex, we evaluated the interaction of sex with all other variables in a second model. Odds
ratios (OR), 95% confidence intervals (CIs) and p-values for all variables in the subgroups
are shown in Supplemental Tables S3 and S4. Inferential statistics were intended to be
exploratory (hypotheses generating), not confirmatory, and were interpreted accordingly.
Statistical analyses were performed using SAS software V9.4, SAS Institute Inc., Cary, NC,
USA and R version 4.1.0, R foundation, Vienna, Austria.

3. Results

In total, we investigated the data of 1,577,884 (761,537 female sex, 48.3%) cases with a
primary diagnosis of acute ischemic cerebral infarction (Table 1).

Table 1. Baseline characteristics of patients hospitalized with ischemic stroke from 2014 to 2019.

Male Sex Female Sex Total p Value

Number of cases—n (%) 816,347 (51.7) 761,537 (48.3) 1,577,884 (100.0) n.a.
Median age—Yr (Q1,Q3) 73 (63,80) 79 (70,85) 76 (66,83) <0.001

Co-Diagnosis
LEAD Stages—n (%):

LEAD RF 1–3
LEAD RF 4–6

20,585 (2.5)
8502 (1.0)

11,035 (1.5)
5730 (0.8)

31,620 (2.0)
14,232 (0.9) <0.001

Arterial hypertension—n (%) 610,053 (74.7) 586,667 (77.0) 1,196,720 (75.8) <0.001
Atrial fibrillation and/or flutter—n (%) 208,734 (25.6) 253,865 (33.3) 462,599 (29.3) <0.001

Acute myocardial infarction—n (%) 10,392 (1.3) 9493 (1.3) 19,885 (1.3) 0.137
Cancer—n (%) 25,631 (3.1) 19,353 (2.5) 44,984 (2.9) <0.001

Cerebrovascular disease—n (%) 123,392 (15.1) 89,418 (11.7) 212,810 (13.5) <0.001
Coronary heart disease—n (%) 153,713 (18.8) 88,768 (11.7) 242,481 (15.4) <0.001

Chronic heart failure—n (%) 79,261 (9.7) 93,264 (12.3) 172,525 (10.9) <0.001
RV-CHF—n (%) 15,958 (2.0) 21,624 (2.8) 37,582 (2.4) <0.001
LV-CHF—n (%)

NYHA I
NYHA II
NYHA III
NYHA IV

7486 (0.9)
19,090 (2.3)
19,331 (2.4)
14,012 (1.7)

7367 (1.0)
22,237 (2.9)
22,219 (2.9)
16,241 (2.1)

14,853 (0.9)
41,327 (2.2)
41,550 (2.6)
30,253 (1.9)

<0.001

Chronic kidney disease—n (%) 105,035 (12.9) 118,463 (15.6) 223,498 (14.2) <0.001
Diabetes mellitus—n (%) 241,587 (29.6) 200,635 (26.4) 442,222 (28.0) <0.001

Dyslipidemia—n (%) 343,071 (42.0) 290,487 (38.1) 633,558 (40.2)
Obesity—n (%) 38,809 (4.8) 37,922 (5.0) 76,731 (4.9) <0.001

Current smoking—n (%) 49,429 (6.1) 21,128 (2.8) 70,557 (4.5) <0.001
Prev. Ischemic stroke—n (%) 61,288 (7.5) 49,590 (6.5) 110,878 (7.0) <0.001

Prev. Intracranial bleeding—n (%) 4421 (0.5) 3589 (0.5) 8010 (0.5) <0.001
Ischemic heart disease—n (%) 157,713 (19.3) 93,694 (12.3) 251,407 (15.9) <0.001

Dementia—n (%) 33,086 (4.1) 50,080 (6.6) 83,166 (5.3) <0.001
Prev. CABG—n (%) 25,930 (3.2) 8663 (1.1) 34,593 (2.2) <0.001

Prev. Valve replacement—n (%) 6701 (0.8) 4400 (0.6) 11,101 (0.7) <0.001

n.a. denotes not applicable; LEAD—lower extremity arterial disease; RF—Rutherford; RV-CHF—right ventricular
chronic heart failure; LV-CHF—left ventricular chronic heart failure; NYHA—New York Heart Association;
CABG—coronary artery bypass grafting; Yr—year; prev.—previous.

Key baseline characteristics of patients (Table 1) showed that women, as compared
with men, were generally older at stroke onset (median (interquartile range): 79 (15) vs.
73 (17)). Women also showed a higher incidence of relevant co-morbidities, namely arterial
hypertension (77.0% in women vs. 74.7% in men), arterial fibrillation (33.3% vs. 25.6%),
chronic heart failure (12.3% vs. 9.7%), chronic kidney disease (15.6% vs. 12.9%) and
dementia (6.6% vs. 4.1%). On the other hand, women were less affected than men with
respect to other relevant co-morbidities such as cerebrovascular disease (11.7% in women
vs. 15.1% in men), coronary heart disease (11.7% vs. 18.8%), diabetes mellitus (26.4% vs.
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29.6%), dyslipidemia (38.1% vs. 42.0%), ischemic heart disease (12.3% vs. 19.3%) and
previous coronary artery bypass grafting (CABG; 1.1% vs. 3.2%).

With respect to therapeutic interventions, fewer stroke routine treatments were carried
out in women (Table 2). For example, carotid interventions were performed less frequently
in women (carotid endarterectomy (EA): 1.1% in women vs. 2.3% in men; carotid stent:
0.7% vs. 1.4%), as well as hematoma drainage (0.1% vs. 0.2%), percutaneous coronary
intervention (PCI; 0.2% vs. 0.4%) and renal replacement therapy (0.4% vs. 0.6%).

Table 2. In-patient treatment and complications. Ischemic cerebral infarction female vs. male sex
from 2014 to 2019.

Male Sex Female Sex Total p Value

Carotid EA—n (%) 18,496 (2.3) 8601 (1.1) 27,097 (1.7) <0.001
Carotid stent—n (%) 11,353 (1.4) 5126 (0.7) 16,479 (1.0) <0.001

Carotid Interposition graft n (%) 162 (0.0) 59 (0.0) 221 (0.0) <0.001
Decompressive hemicraniectomy—n (%) 3121 (0.4) 2563 (0.3) 5684 (0.4) <0.001

Evacuation of extracranial hemorrhage—n (%) 1504 (0.2) 915 (0.1) 2419 (0.2) <0.001
Evacuation of ICH—n (%) 17 (0.0) 15 (0.0) 32 (0.0) 0.875

Thrombectomy extra/intra cranial 30,905 (3.8) 34,919 (4.6) 65,824 (4.2) <0.001
PCI—n (%) 3378 (0.4) 1707 (0.2) 5085 (0.3) <0.001
DES—n (%) 2419 (0.3) 1147 (0.2) 3566 (0.2) <0.001

BMS, only—n (%) 211 (0.0) 108 (0.0) 319 (0.0)
CABG—n (%) 88 (0.0) 25 (0.0) 113 (0.0) <0.001

Renal replacement therapy—n (%) 4937 (0.6) 3126 (0.4) 8063 (0.5) <0.001
Systemic thrombolysis—n (%) 106,291 (13.0) 97,864 (12.9) 204,155 (12.9) <0.002
Selective thrombolysis—n (%) 2737 (0.3) 2688 (0.4) 5425 (0.3) 0.058

Intra-arterial thrombolysis—n (%) 193 (0.0) 139 (0.0) 332 (0.0) 0.020
GpIIb/IIIa inhibitor—n (%) 1352 (0.2) 823 (0.1) 2175 (0.1) <0.001

Hemorrhagic transformation—n (%) 27,715 (3.4) 26,977 (3.5) 54,692 (3.5) <0.001
Bleeding—n (%) 12,558 (1.5) 10,899 (1.4) 23,457 (1.5) <0.001

Blood transfusion—n (%) 15,389 (1.9) 17,321 (2.3) 32,710 (2.1) <0.001
Blood transfusion or bleeding event—n (%) 25,094 (3.1) 25,406 (3.3) 50,500 (3.2) <0.001

AKI—n (%) 18,580 (2.3) 15,661 (2.1) 34,241 (2.2) <0.001
Sepsis—n (%) 12,927 (1.6) 8251 (1.1) 21,178 (1.3) <0.001

AKI or need for dialysis—n (%) 21,849 (2.7) 17,931 (2.4) 39,780 (2.5) <0.001
Cardiac arrest—n (%) 4742 (0.6) 3354 (0.4) 8096 (0.5) <0.001

Mechanical ventilation—n (%) 43,385 (5.3) 35,996 (4.7) 79,381 (5.0) <0.001
Median duration of ventilation—h (IQR) 115 (308) 72 (242) 93 (280) <0.001

In-Hospital Death—n (%) 44,518 (5.5) 61,489 (8.1) 106,007 (6.7) <0.001
Mean length of hospital stay—days (SD) 12.0 (14.3) 12.1 (12.7) 12.0 (13.5) <0.001

Mean charges per case—EUR (SD) 7145.00 (10,816.93) 6733.49 (8858.98) 6946.17 (9921.42) <0.001

EA denotes endarterectomy; ICH—intracerebral hemorrhage; PCI—percutaneous coronary intervention; DES—
drug-eluting stent; BMS—bare-metal stent; CABG—coronary artery bypass grafting; Glycoprotein IIb/IIIa (GP
IIb/IIIa) inhibitors; AKI—acute kidney injury; h—hours; IQR—interquartile range; SD—standard deviation.

With regard to in-hospital complications (Figure 1), ventilation treatment differed in
women and men, revealing a lower treatment frequency (4.7% vs. 5.3%) and duration (72 h
vs. 115 h) in women. Women were also less likely to be resuscitated (0.4% vs. 0.6%) and to
develop sepsis (1.1% vs. 1.6%), but received, on the other hand, blood transfusion more
frequently (2.3% vs. 1.9%).

In-Hospital Mortality

In absolute terms, in-hospital mortality in women suffering from an acute ischemic
cerebral infarction was higher compared to men, with 61,489 (8.1%) vs. 44,518 (5.5%)
(p < 0.001) (Table 2).

Adjustment for patient risk profile including age, using a multivariate logistic re-
gression analysis, revealed female sex to remain an independent factor for an increased
in-hospital mortality (OR 1.12; 95% CI 1.11–1.14; p < 0.001, Figure 2). Furthermore, in-
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hospital mortality was highly affected by patients’ co-morbidities. The results revealed that
chronic heart failure as a secondary diagnosis was associated with an increased mortality
rate in both women and men, but the risk for men was higher as compared to women
(OR 1.63; 95% Cl 1.59–1.67 vs. OR 2.10; 95% Cl 2.04–2.15). This also applied to cancer as
a secondary diagnosis (OR 2.11; 95% Cl 2.02–2.20 vs. OR 2.52; 95% Cl 2.43–2.62). Men also
had a higher risk of dying when a stroke was accompanied by a chronic kidney disease
(OR 1.01; 95% Cl 0.99–1.03 vs. OR 1.17; 95% Cl 1.14–1.20), or when suffering from atrial
fibrillation and/or flutter (OR 1.34; 95% Cl 1.31–1.36 in women vs. OR 1.38; 95% Cl 1.35–1.41
in men; p = 0.040).
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Diabetes mellitus as a secondary diagnosis was also associated with higher mortality
following a stroke; a statistically notable sex difference, however, was not seen (OR 1.08;
95% Cl 1.06–1.11 in women vs. OR 1.11; 95% Cl 1.08–1.13 in men; p = 0.168). Higher
mortality was also associated with a previous stroke (OR 1.27; 95% Cl 1.23–1.31 in women
vs. OR 1.32; 95% Cl 1.28–1.36 in men; p = 0.112), chronic limb threatening ischemia
(OR 1.74; 95% Cl 1.61–1.88 in women vs. OR 1.77; 95% Cl 1.64–1.90 in men; p = 0.775).
Statistically notable differences between women and men were also not found in the
aforementioned co-morbidities.

The results in this dataset further revealed that hypertension as a secondary diagnosis
was associated with a lower mortality rate in both women and men, showing an even lower
risk for women as compared to men (OR 0.49; 95% Cl 0.48–0.50 in women vs. OR 0.57; 95%
Cl 0.55–0.58 in men). This was equally true for dyslipidemia (OR 0.33; 95% Cl 0.32–0.34 vs.
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OR 0.39; 95% Cl 0.38–0.40) and dementia (OR 0.74; 95% Cl 0.72–0.77 vs. OR 0.91; 95% Cl
0.88–0.95).
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Figure 2. Forest plot of a multivariable logistic regression analysis for ischemic cerebral infarction
from 2014 to 2019, evaluating the association of sex and in-hospital death. Data were adjusted by
patients’ age and risk profile. The analysis included the following secondary diagnoses: hypertension,
dyslipidemia, diabetes mellitus, obesity, dementia, current smoking, previous stroke, atrial fibrillation
and/or flutter, lower extremity artery disease, cerebrovascular disease, chronic heart failure, chronic
kidney disease, cancer. LEAD denotes lower extremity artery disease.

4. Discussion

In the current study, a nationwide dataset of ischemic cerebral infarction cases covering
the years between 2014 and 2019 was investigated. The data at hand revealed significant
differences in the baseline characteristics of ischemic stroke patients between men and
women: women had an overall higher incidence of arterial hypertension, arterial fibrillation,
chronic heart failure, chronic kidney disease and dementia, but were, on the other hand,
less affected than men with respect to cerebrovascular and coronary heart disease, diabetes
mellitus, dyslipidemia, and previous CABG.

Co-morbidities are an important indicator of stroke prevalence and hospital outcome
and overlap in general between men and women [11]. A multivariable statistical analysis
for in-hospital mortality revealed, however, that the impact of most of the aforementioned
co-morbidities was less severe for women as compared to men. This was notably also the
case for arterial fibrillation, which occurred more frequently in women in our dataset, but
has in contrast been shown in previous studies to be associated with more severe strokes
in women [6,12–14]. The preventive effect of hypertension and dyslipidemia revealed by
our data analysis might be explained by the fact that these patients had been treated with
medication and are therefore in a healthier condition and have a better prognosis after
stroke [15].
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The finding as to why women in our study were, in general, less affected by crucial
co-morbidities but still died earlier is an important point of discussion. One could speculate
that, due to physiological differences, women suffer more severe strokes, so they die before
further life-threatening complications occur. However, our data unfortunately do not allow
any conclusions to be drawn in that regard.

In our dataset, women suffering from an acute ischemic cerebral infarction were,
according to the median, older (79 vs. 73), and in-hospital mortality in women was higher
compared to men. Since age is a risk factor for an increased incidence and severity in
strokes, a longer life expectancy could explain the higher stroke mortality rate in women.
However, a multivariable logistic regression analysis including age revealed that in-hospital
mortality was still significantly increased in women. This finding confirms the results
of previous research on post-stroke mortality, showing in general a poorer outcome for
women [1,2,16–19].

4.1. Impact of In-Hospital Treatment

Routine clinical treatments for patients in our dataset with acute ischemic stroke were
performed less frequently in women than in men. These include carotid EA, carotid stent,
hematoma drainage, renal replacement therapy and administration of GpIIb/IIIa inhibitors.
These treatments were performed roughly twice as often in men than in women. Again,
our data confirm the findings of previous research on post-stroke therapeutic interven-
tions, indicating that women are less likely to receive the same amount of treatments as
compared to age-adjusted men [1–3,17,20]. This has also been shown for other routine
stroke examinations such as angiographies, echocardiograms, brain imaging, Doppler
examination, revascularization therapies and thrombolytic treatment [2–5,21]. Sex-specific
differences in stroke interventions in our dataset could also be explained by the fact that
women were older than men. However, in a recent study by Kuehnemund et al. investi-
gating sex differences in acute myocardial infarction, it was reported that differences in
the number of treatments between men and women increased with age, indicating that
women received fewer diagnostic catheterizations, PCI or CABG than men at the same
age [10]. It could be argued here that older women might appear frailer than men and,
thus, be less likely to undergo invasive interventions. However, this possible association
would need to be confirmed by further systematic studies. This also holds true for reports
showing women have a longer door-to-needle and door-to-image time [1,6,21], which
would have a major impact considering how time-critical stroke treatment is. As a possible
explanation, researchers point out that women often have more nonspecific symptoms,
such as disorientation, generalized weakness or changes in consciousness [2,3,16,22]. The
life situation of older women therefore also needs to be taken into consideration. When
people live alone, immediate hospitalization is less likely.

4.2. Strengths and Limitations

One of the strengths of our analysis is the large number of unselected cases, comprising
all nationwide hospitalizations for acute ischemic stroke in Germany. Since ICD and
OPS codes directly affect hospital reimbursement, the validity and reliability of the data
are very high. In addition, due to the impact of hospital reimbursement, all diagnostic
and procedural codes are independently verified by the MDK (Medizinischer Dienst der
Krankenversicherung/Medical Service of the Health Insurance).

However, this study also has several limitations. The data were case-based, not patient-
based, which could result in some patients being counted twice within the study period.

Furthermore, the database reflects only the hospital stay and no follow-up information
after discharge and post-hospitalization care. Additionally, the data did not contain all
clinically important information that might have influenced the outcome, e.g., data about
localization and extent of stroke. Moreover, there was no information in the dataset
about onset of symptoms or door-to-needle time, as these factors have a major impact on
treatment success.
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5. Conclusions

In total, the analysis of the current dataset showed that co-morbidities had a smaller
impact on the mortality risk after stroke in women than in men. In addition, women
were less likely to have clinical complications than men. Yet, our age-adjusted multiple
regression analysis revealed a higher mortality rate after stroke in women. This might
be associated with our observation that women received fewer treatments. The lower
treatment rate in women is indeed in line with results of previous studies. Physical frailty
in elderly women might be a factor to explain this phenomenon. However, it has also been
speculated that fewer and delayed treatments could partly be attributed to the fact that
women show different, more diffuse symptoms after stroke with atypical signs. Undetected
symptoms could delay both hospitalization and a fast and appropriate stroke intervention.
However, further studies are needed to confirm these assumptions, and to investigate the
relevant physiological and epidemiological sex-specific differences, to better understand
the higher mortality rate in women after stroke.
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Abbreviations

AKI Acute kidney injury
BMS Bare-metal stent
CABG Coronary artery bypass grafting
CI Confidence interval
DES Drug-eluting stent
DESTATIS Statistisches Bundesamt (Federal Statistical Office)
EA Endarterectomy
GP IIb/IIIa inhibitors Glycoprotein IIb/IIIa inhibitors
ICD International Statistical Classification of Diseases and Related Health Problems
ICH Intracerebral hemorrhage
LEAD Lower extremity arterial disease
LV- CHF Left ventricular chronic heart failure
NYHA New York Heart Association
PCI Percutaneous coronary intervention
OPS German Procedure Classification
OR Odds ratio
RF Rutherford
RV- CHF Right ventricular chronic heart failure
Yr year
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