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Table of Contents Summary

In this retrospective population-based cohort study, patients with aortic dissection, intramural
hematoma, and PAU had a 2- to 3-fold increased risk of non-aortic cardiovascular death, any
first-time non-fatal cardiovascular event and first-time heaﬁ failure when compared to
population referents. The study highlights the need for rigorous long-term cardiovascular

management in this patient group.

Article Highlights

Type of research: Retrospective population-based cohort study

Key findings: After diagnosis of aortic dissection, intramural hematoma or PAU, patients had an
increased risk of non-aortic cardiovascular death, any first-time non-fatal cardiovascular event
and first-time heart failure when compared to population referents (adjusted HR 2.4, 3.0, 2.7,
respectively).

Take home message: Aortic dissection, intramural hematoma, and PAU are associated with a 2-
to 3-fold increased risk of cardiovascular death and first-time non-fatal cardiovascular events.

These data implicate the need for long-term cardiovascular management in this patient group.
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Abstract

Objective: The non-aortic cardiovascular morbidity and mortality in patients with aortic
dissection (AD), intramural hematoma (IMH) and penetrating aortic ulcer (PAU) is unknown.
This study aimed to define rates of CV events in a cohort of newly diagnosed patients with AD,

IMH, and PAU.

Methods: Retrospective review of all Olmsted County, MN residents diagnosed with AD, IMH,
and PAU from 1995-2015. Primary outcome was non-aortic CV death. Secondary outcome was
a first-time non-fatal CV event (myocardial infarction (MI), heart failure (HF), or stroke).

dutcomes were compared to age- and sex-matched population referents using Cox proportional

hazards regression adjusting for comorbidities.

Results: 133 patients (77 AD, 21 IMH, 35 PAU; 57% male) with a mean age of 71.8 years (SD
14.1) were identiﬁed.‘ Median follow-up was 10 years. Compared to population referents,
AD/IMH/PAU patients had an increased risk of CV death (adjusted HR 2.4, 95% CI 1.4-4.2,
p=.003) and an increased risk of any first-time non-fatal CV event (adjusted HR 3.0, 95% CI
1.9-4.8, p<.001), mainly driven by an increased risk of first-time HF (adjusted HR 2.7, 95% CI
1.7-4.3, p<.001). When excluding events within 14 days of diagnosis, AD/IMH/PAU patients
remained at increased risk of CV death (adjusted HR 2.6, 95% CI 1.4-4.7, p=.002), any first-
time non-fatal CV event (adjusted HR 2.6, 95% CI 1.5-4.4, p<.001), and first-time HF (adjusted

HR 2.5, 95% CI 1.54.3, p<.001).




1 Conclusions: Compared to population referents, AD/IMH/PAU patients have a 2- to 3-fold risk
2 of non-aortic CV death, any first-time non-fatal CV event and first-time HF. These data

3 implicate the need for long-term cardiovascular management in AD/IMH/PAU patients.
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Introduction

Aortic dissection (AD), intramural hematoma (IMH), and penetrating aortic ulcer (PAU) are
related aortic pathologies, associated with a high risk of acute and chronic morbidity and
mortality.! While significant improvements in the medical and surgical management of these
pathologies and their aortic-related complications have been made over the past decades, we
have recently shown that AD, IMH and PAU patients have a significantly higher all-cause
mortality in the long-term when compared to the general population.? However, targets to
improve the prognosis in these patients are poorly defined.

The incidence of non-aortic cardiovéscular (CV) events in patients with AD, IMH, and PAU is
unknown. As >70% of patients with AD and IMH have a history of hypertension®* and
atherosclerotic processes are considered fundamental to the pathogenesis of PAU,© these
patients may be at increased i‘isk for CV events. Nevertheless, the rates of CV events and their
outcomes have not been well defined in this patient group. Limited studies that 1‘epbrt causes of
late death in patients with aortic dissection indicate that, apart from aortic-related causes, CV
events are the most common cause of death.” ® However, it is unclear whether the occurrence of

AD, IMH, and PAU confer's an increased risk of CV events when compared to the general

population.

A better understanding of the CV risk associated with AD, IMH, and PAU may help to guide
long-term management and improve outcomes in patients with these conditions. The aim of this
study was to define the risk of CV death and incident non-fatal CV events (myocardial

infarction, heart failure, and stroke) among patients with AD, IMH, and PAU from a population-

‘based approach to assess for the additional CV risk that may be associated with these aortic

pathologies.
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Methods

This was part of a retrospective, population-based study intended to characterize the incidence of
the aortic pathologies AD, IMH, and PAU in Olmsted County, MN.2 The study was conducted
utilizing the resources of the Rochester Epidemiology Project (REP), a medical record linkage
system that includes virtually all residents and local health care providers in Olmsted County, -
MN, providing a reliable infrastructure for population-based research.” ' As previously
described in more detail,2 all adult (>18 years of age) residents with an incident diagnosis of AD,
IMH, and PAU from 1995-2015 were identified from the REP using International Classification
of Disease (ICD, 9™ and 10™ revision) codes and Hospital Adaptation of the International
Classification of Diseaées (HICDA, 2" edition) codes. For study inclusion, imaging
confirmation of the diagnosis was necessary, or, for immediate decedents, AD/ IMH/PAU had to
be the confirmed by autopsy or be the primary diagnosis on the death certificate. AD, IMH, and
PAU were defined using criteria suggested in current guidelines.!" All identified pathologies
meeting the criteria were included regardless of the acuity of presentation. AD was classified
using the Stanford and the DeBakey classification, IMH was classified using the Stanford
classification and PAU was classified by anatomic location.

To compare oufcomes in this assembled cohort of patients to the general population, a random
sample of Olmsted County residents was selected from the REP as a referent cohort, matched to
AD/IMH/PAU patients for birth year and sex. Based on survi§a1 data for Olmsted County
residénts and patients with AD, population referents were matched in a 3 -1 ratio to detect a
minimum hazard ratio (HR) for death of 1.95 with an alpha of 0.05 and power of 0.8. The
diagnosis date of the matched AD/IMH/PAU patient was set as the index date for population

referents; events and comorbidities known prior to that date were considered pre-existing and
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subsequent events were defined as outcome events.

A review of medical recbrds was performed for AD/IMH/PAU patients and population referents.
Comorbidities were assessed using the Charlson Comorbidity Index.!? For the identification of
Charlson comorbidities, ICD and HICDA diagnostic codes were used. Assignment of a
comorbidity required two occurrences of predefined codes within five years prior to the
AD/IMH/PAU diagnosis date (or the ‘index date in population referents), as it has previously

been described in a REP study.'® All patients were censored on December 3 1,2015.

Assessh?enr of the primary endpoini: CV death

The primary endpoint was CV-reléted mortality. Vital status of each individual was verified
through the REP, which captures information on in state and out of state deaths from multiple
sources'® Additionally, an institutionally approved Internet research location service (Accurint,
www.accurint.com) was used to confirm vital status of the study subjects if no record of death
was found in the REP. Dates‘ and causes of death were obtained from Minnesota State Death
Certificates, which are available in the 'REP for all in state deaths. Out of state death certificates
were requested where permissible as per state laws but could not be obtained for three
AD/IMH/PAU patients and three population referents known to have died out of state.
Cardiovascular death was defined as death related to myocardial infarction, congestive heart

failure, other cardiac causes, stroke, or peripheral vascular disease.

Assessment of the secondary endpoint: incident non-fatal CV event (MI, HEF, and stroke)
Secondary endpoint was the occurrence of an incident non-fatal cardiovascular event, defined as

first ever diagnosis of myocardial infarction (MI), congestive heart failure (HF) or stroke on or
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after the date of AD/IMH/PAU diagnosis / the index date.

Myocardial infarctions were identified from the REP using ICD-9 codes 410.X and ICD-10
codes I121.X and 122.X. Events with a corresponding code were Validated using an algorithm
based on biomarker levels, the presence of cardiac pain and Minnesota coding of ECGs. This is
an established method that has previously been used to identify and validate MI events within the
REP." Similarly, HF was detected using ICD-9 codes 428.X and ICD-10 codes 109.81, I11.0,
113.0,113.2, and I50.X. To verify the diagnosis of HF, Framingham heart failure criteria were
abstracted from medical records and heart failure was considered confirmed in the presence of
two major criteria or one major criterion accompanied by two minor criteria. I3 This approach has
previously been used to ascertain incident HF in Olmsted County.'® ' To identify strokes, ICD-9
codes 430, 431, 432.X — 435.X, 436, V12.54 and 997.02 and ICD-10 codes 160.X —163.X were
used. Medical records and imaging were reviewed to validate the diagnosis of stroke. Stroke was
defined as imaging or clinical evidence of focal cerebral injury due to ischemia or non-traumatic
hemorrhage. Clinical evidence of stroke was defined as symptoms of neurological dysfunction
persisting for 24 hours or longer for which other etiologies had been excluded.'®

Only incident diagnoses of MI, HF, and stroke were recorded. Incident CV events that led to
death were excluded for analysis of the secondary endpoint as these were captured within the
primary endpoint of fatal CV events and censored at death.

Among 133 AD/IMH/PAU paﬁents, 33 (25%) had a CV event prior to AD/IMH/PAU diagnosis.
In the 3:1 matched referent cohort, 67 of 399 (17%) had a prior CV event. These individuals
were excluded from the corresponding analyses of incident non-fatal CV events, as these would
be repeat events. For excluded AD/IMH/PAU patients, matched population referents were

excluded likewise to maintain the age/sex-matching. Events were analyzed as a composite
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endpoint (any incident CV event: MI, HF, or stroke) and by CV event type separately.

Statistical analysis

Summary statistics including mean (standard deviation) or median (range), and frequencies
(percent) were used to describe baseline characteristics and descriptive outcomes. Univariate
assoqiations between AD/IMH/PAU patiénts and referents at baseline were tested using
Student’s t-test for continuous and y* test (Fisher’s exact test when appropriate) for categorical
variables. Univariate associations between the AD, IMH, and PAU cohorts were tested using

ANOVA and y? for continuous variables and categorical variables respectively. CV deaths and

.incident CV events were evaluated as time to event using life tables and Kaplan Meier plots. Cox

proportional hazards modeling adjusting for age, sex, and the Charlson Comorbidity Index was
used to determine differences in outcome events between AD/IMH/PAU patients and population:
referents. Analyses for the primary and secondary endpoints were first performed by including
all events from the time of diagnosis forwatd. Due to the high risk of CV events in the acute
setting of AD/IMH/PAU, subset analyses excluding any events within 14 days of AD/IMH/PAU
diagnosis were performed (analyses starting on day15). P-values <.05 were considered
significant. Statistical analyses were performed using STATA (StataCorp., College Station, TX)

and SAS software (SAS Institute Inc., Cary, NC).

The study was approved by the Institutional Review Boards of Mayo Clinic and Olmsted
Medical Center, the two major health care providers within the REP. All individuals included in
the study had already provided informed consent for the use of their medical records in research

as part of the REP.°
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Results

A total of 133 patients were identified; 77 had AD, 21 IMH, and 35 PAU. Mean age at diagnosis
was 71.8 years (SD 14.1, range 27 — 93) and 57% were male. Median follow-up was 10.2 years
for AD/IMH/PAU patients and 10.1 years for matched population referents. Detailed
characteristics of the AD/IMH/PAU cohort have been published elsewhere? and are summarized
in Table I. Mean Charlson Comorbidity Index was 2.6 (SD 2.6) in AD/IMH/PAU patients and

1.7 (SD 2.1) in population referents (p<.001).

Primary endpoint: CV death

There were 73 (55%) deaths among the 133 AD/IMH/PAU patients during follow-up. Twenty-
one (29%) were due to a non-aortic cardiovascular cause: HF (n=9), MI (n=5), other cardiac
cause (n=5, including érrhythmia and not further specified cardiac causes), stroke (n=1) and
peripheral vascular disease (n=1). In the 3:1 matched referent cohort, 144 (36%) of 399
individuals died during follow-up and 40 (28%) deaths were due to a cardiovascular cause.
Estimated freedom from CV death in AD/IMH/PAU patients versus referents at 5, 10, and 15
years was 91%, 81%, and 61% versus 95%, 86%, and 81%, corresponding to a significantly
increased risk of CV death among AD/IMH/PAU patients (adjusted HR 2.4, 95% CI 1.4 — 4.2,
p=.003, Table II).

Among AD/IMH/PAU patients, 15 (11%) died within two weeks of diagnosis. Of these, 13 were
aortic-related deaths, including six immediate deaths with autopsy diagnosis of acute AD
Stanford type A. Another patient with AD died within two weeks of diagnosis due to
complications of preexisting liver disease and one patient with PAU died due to acute MI

(confirmed by autopsy). After exclusion of these acute deaths, AD/IMH/PAU patients remained
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at increased risk of CV death (adjusted HR 2.6, 95% CI 1.4 — 4.7, p=.002). Overall, 20 (34%) of
58 late deaths amoné AD/IMH/PAU patients were due to a CV cause, representing the most
common cause of late death in these patients. Among subtypes AD, IMH, and PAU separately,
only AD was associated with an increased risk of CV death compared to matched referents, both

when including and when excluding acute deaths (Table II).

Secondary endpoint: incident non-fatal CV event (MI, HF, and sﬁ*oke)
For AD/IMH/PAU patients and population referents with no prior CV event history, estimated

freedom from any incident non-fatal CV event at 5, 10, and 15 years was 67%, 58%, and 26% in

AD/IMH/PAU patients versus 90%, 76%, and 67% in referents (Figure 1), corresponding to a

significantly increased risk of any incident non-fatal CV event in AD/IMH/PAU patients
(adjusted HR 3.0, 95% CI 1.9 — 4.8, p<.001). This was mainly due to an increased risk of first-
time diagnosis of HF (adjusted HR 2.7, 95% CI 1.7 — 4.3, p<.001), while the risk of first-time MI
and stroke alone was not significantly increased among AD/IMH/PAU patients (Table III).
Among AD/IMH/PAU patients, three had incident MI, five had incident HF, and four had
incident stroke within 14 days of diagnosis. When excluding these acute CV events,:
AD/IMH/PAU remained similarly associated with an increased risk of any incident CV event
(adjusted HR 2.6, 95% CI 1.5 — 4.4, p<.001) and incident HF (adjusted HR 2.5, 95% CI 1.5 -
4.3, p<.001) but not MI and stroke alone (Table III).

Analyses of CV events by subtypeé AD, IMH, and PAU showed significantly increased risks of
any incident CV event in AD and incident HF in AD and IMH (Supplemental Table). Due to

low event rates, these analyses were not adjusted for Charlson comorbidities.



10
| 11
12
13
14
15
16
17
18
19
20
21
22

23

13

Discussion

This population-based assessment of AD, IMH, and PAU patients in Olmsted County, MN from
1995-2015 is the first to quantify the cardiovascular risk associated with AD, IMH and PAU.
When compared to population referents of similar age and sex and after adjustment for
comorbidities, patients with these aortic pathologies had a 2.4—fold risk to die from a non-aortic
CV cause and a 3-fold risk to suffer a first-time non-fatal CV event (MI, HF, or stroke),
predominantly driven by a significantly increased risk of incident HF. The risk of CV death, any
first-time CV event, and first-time HF remained similarly increased when excluding acute phase
events within 14 days of AD/IMH/PAU diagnosis, demonstrating the long-term CV morbidity
and mortality in this patient group. These data highlight potential areas for irhprovement in the
post-acute care of patients with AD/IMH/PAU that has not previously been emphasized.
Cardiovascular risk factors among patients with aortic pathology have been previously shown.
Although other etiologic factors such as connective tissue disease or the presence of a bicuspid
aortic valve are well-established, in particular for AD in younger patients,'® hypertension is the
most commonly recognized risk factor for the development of AD and IMH. Registry data have
shown that hypertension is present in 74% and 81% of patients with Stanford type A and B
dissection respectively® and in 79% of thése with type B intramural hematoma.?® Other
cardiovascular risk factors reported for AD and IMH cohorts are diabetes in 3-10%,> 20,21
cigarette smoking in 29-55%,%!"> and atherosclerosis in 27-83%.%2%-22 PAU on the other hand,
is, by itself considered an atherosclerotic lesion of the aortic wall® ¢ and reported risk factors are
hypertension in 78-92%, dyslipidemia in 45;51%, and smoking in 36-76%.%> 224 Based on these
data, it is evident, that patients with AD, IMH, and PAU exhibit a distinct cardiovascular risk

profile. The increased risk of these patients to suffer CV death or a first-time non-fatal CV event
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may therefore partly be explained by the high prevalence of common undetlying risk factors.
The association of the aforementioned cardiovascular risk factors with MlI, HF, and stroke is
widely known. Hypeﬁension specifically, has been established as one of the most important risk
factors for heart failure.' > When looking at the subtypes AD, IMH, and PAU separately, AD
was the only subtype that was consistently associated with the same outcomes as the entire
AD/IMH/PAU cohort, i.e. an increased risk of CV death, any first-time non-fatal CV event and
first-time HF. It may be hypothesized that this is due to an even stronger association of AD with
cardiovascular risk factors such as hypertension when compared to IMH and PAU. However,
other aspects than common risk factors have to be considered.

First, acute AD can itself cause myocardial infarction when the ascending aorta and/or the
coronary arteries are involved, and it can be the cause of stroke when the supra-aortic Veesels are
involved. AD presenting with heart failure has been described for Stanford type A and type B
dissections.?® Although not all AD/IMH/PAU patients in this cohort presented acutely, this
increased risk of CV events during the acute phase was accounted for by repeating the analysis
including only events that occurred >14 days after AD/IMH/PAU diagnosis. This did not
considerably alter the results. The majority of these excess CV deaths and non-fatal incident
events in AD/IMH/PAU patients can therefore not be attributed to the acute aortic pathology

itself. However, in Stanford type A AD and IMH treated by open surgery using cardiopuimonary

| bypass, a risk to develop HF that is due to the operation, e.g. due to postoperative atrial

fibrillation, may persist after 14 days. Of the 27 patients who developed HF during follow-up (>
14 days after AD/IMH/PAU diagnosis), three patients with Stanford type A AD and IMH treated

by open surgery developed HF within a year of surgery. Thus, incident HF may have a potential
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selection bias. However, the risk of HF in these patients may be an opportunity for improving the
quality of post-operative care.

Second, patients with pathologies involving the aortic root (particularly AD), may develop aortic
valvulopathy, secondarily resulting in heart failure. This may happen due to degeneration of the
native dr a prosthetic aortic valve (after valve-sparing surgery or Bentall procedure for initial
treétment of Stanford type A AD or IMH).?! In our cohort, 11 (41%) of 27 patients who had
incident heart failure > 14 days of AD/IMH/PAU diagnosis were patients with Stanford type A
dissection or IMH (9 AD, 2 IMH). Post hoc analysis of these 11 patients showed that at

diagnosis of HF, three had no aortic valve abnormality and five were described to have trivial or
mild aortic regurgitation (three native, two prosthetic aortic valves). Two had moderate (one
native, one prosthetic valve), and one had moderate-severe aortic regurgitation (native valve).
Although it is difficult to draw conclusions from these small numbers, aortic valve problems may
contribute to the development of heart failure after type A AD/IMH. However overall, those with -
Stanford type A AD or IMH who developed relevant aortic valve pathologies represent a small
proportion that may not explain the increased risk of incident HF or even CV death among
AD/IMH/PAU patients alone.

Mortality rates and causes of death in our cohort may be difficult to compare to other reports that
include selected patient subgroups only. In a study including surgically treated patients with type
A dissections, 5, 10, and 15 year survilval rates were 69%, 55% and 48%, respectively.® For type
B dissectibns, 60%, 35%, and 17% suryival has been reported at 5, 10, and 15 years?’ and in a
cohort of IMH and PAU patients, survival at 5 and 10 years was 58% and 33%.2® As previously
reported, we observed similar 5, 10, and 15 year survival rates of 62%, 43%, and 30% in our

AD/IMH/PAU cohort. We were able to show an increased long-term risk of all-cause death for
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AD/IMH/PAU patients when compared to the general population even when éxcluding acute
deaths after AD/IMH/PAU diagnosis (adjusted HR 1;8, 95% CI 1.3 — 2.5, p<.001).2 This
emphasizes the need for targets to improve outcomes in these patients. Overall, most patients
(32%) in our cohort died from an aortic cause,? which is in line with the literature.” 228 Non-
aortic CV-related causes accountea for 29% of all deaths in our series and have been reported tb
account for 26-32% of deaths in similar cohorts.” 2728 However, when looking at non-acute
deaths only (> 14 days after AD/IMH/PAU diagnosis), CV causes were more common than
aortic-related causes in our cohort. This translated into a 2.6-fold higher risk of CV death for
AD/IMH/PAU patients when compared to population referents. While surgical and medical |
treatment of AD, IMH, and PAU have significantly been improved over the past decades,
medical treatment and follow-up of these patients may still not be rigorous enough to prevent
aortic-related and CV deaths and thus, improve overall survival.

Our findings strengthen the recommendation for measures to reduce cardiovascular risk in
patients with chronic dissection, which has been included in recent clinical practice guidelines.'!
This recommendation has been based on the high percentage of late CV deaths among AD
patients. In the present study, we were able to quantify the risk of CV death as well as any first-
time non-fatal CV event in AD/IMH/PAU patients in relation to the general population. Our

results should prompt more attention to the aforementioned guideline recommendation.

Study limitations and strengths
Some aspects have to be considered when interpreting the results of this study. Some of them are
inherently associated with the retrospective design of this study as well as with the code-based

identification of patients and CV events. However, standardized and consistent methods were
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used to validate AD/IMH/PAU diagnoses as well as MI, HF and stroke events in patients and
referents during the entire study period.

For study inclusion, we used a comprehensive approach, including all identified pathologies
meeting the criteria of AD, IMH, and PAU. The majority, but not all cases were acute
presentations. Acuity might be aifﬁcult to determine in some patients presenting with atypical
symptoms. Some patients might be considered asymptomatic but symptoms may have preceded
without having led to an emergency consultétion or being remembered explicitly. Given our
primary aim was to define CV events for patients with the aortic pathologies AD, IMH, and
PAU, these patients were not excluded. However, we recognize this approach introduces some
heterogeneity into the cohort. Furthermore, AD, IMH and PAU represent a spectrum of diseases
considered to have similar risk factors, pathophysiological meéchanisms and clinical
presentations, but it is apparent that there are important differences between subgroups. As
evident in the subtype analyses of the present study, events were mostly associated with AD
patients. Only AD was associated with a signiﬁéanﬂy increased risk of CV death. While IMH
and PAU also showed an increased risk of CV death, this was not statistically significant.

Similarly, any first-time non-fatal CV event was only significantly associated with AD and first-

time HF with AD and IMH. Thus, differences between subtypes have to be considered.

However, the subgroups IMH and PAU were relatively small (less than half the size of the AD

group) apd overall event rates low, which might explain why significance was not reached. The
aim of this study was to provide a broad perspective on the CV risk in AD/IMH/PAU patients.

Further studies with larger numbers of patients are necessary to identify those subgroups of

patients that are more at risk than others.
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- Due to the retrospective, population-based study design, AD, IMH, and PAU patients were

treated by different services and medical management and follow-up were not standardized. It
was therefore not feasible to identify specific shortcomings in the medical management of these
patients, in particular their long-term blood pressure management. Failure to lower high blood
pressure in AD/IMH/PAU patients affects not only aortic-related outcomes but also CV-related
endpoints. Further research is needed to determine how medical therapy can be improved in AD,
IMH, and PAU patients, with a special focus on blood pressure management.

Our findings are strengthened by several factors. Many reports on late outcomes in AD, IMH,
and PAU patients are hospital-based. This may bias results, tending to represent more severe
cases referred to specialized centers. Furthermore, patients may be followed elsewhere, resulting
in incomplete follow-up. Within the United States, the REP provides unique conditions to
conduct population-based research. Because Olmsted County is geographically relatively
isolated and all main health care providers in the county are included in the REP, virtually all
health care provided to Olmsted County residents is captured. Patients can be followed across
providers and death information is registered timely. This may enhance generalizability of our
findings to a larger population; although Olmsted County has a predominantly white population,
prior REP studies have shown high similarity in age, sex and ethnic characteristics of Olmsted
County residents and those of Minnesota and the upper Midwest as well as similar mortality

rates for Olmsted County and the United States overall.2

Conclusions
After AD/IMH/PAU diagnosis, patients are at a significantly increased risk of non-aortic CV

death and non-fatal incident CV events when compared to the general population. These data




19

highlight the cardiovascular burden in this patient group that should not be underestimated in
clinical practice. Our findings emphasize that, due to their increased CV risk, patients should be
followed closely after AD, IMH, and PAU diagnosis even in the absence of aprtic complications.
To improve long-term outcomes for these patients, a focus on rigorous cardiovascular

management of all modifiable risk factors is essential.
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Table L. Baseline characteristics of AD/IMH/PAU patients and population referents

Referents AD/IMH/PAU p' AD/IMH/PAU Subtypes p

(n=399) (n=133) AD (n=77) IMH (n=21) PAU (n=35)
Age (years), mean (SD) 71.8 (14.1) 71.8 (14.1) 1.0 68.9 (15.6) 73.5(11.5) 77.1(10.0) 015
Male gender 228 (57.1%) 76 (57.1%) 1.0 46 (59.7%) 11 (52.4%) 19 (54.3%) 770
Any prior CV event 67 (16.8%) 33 (24.8%) .040 18 (23.4%) 6 (28.6%) 9 (25.7%) 878
Prior MI 21 (5.3%) 13 (9.8%) 066 6 (7.8%) 3 (14.3%) 4 (11.4%) 556
Prior HF 29 (7.3%) 16 (12.0%) .087 9 (11.7%) 1 (4.8%) 6(17.1%) A58
Prior stroke 27 (6.8%) 11 (8.3%) 560 5(6.5%) 4 (19.0%) 2 (5.7%) 152
Charlson Comorbidity 1.7 (2.1) 2.6 (2.6) <,001 2.1(2.2) 2.8 (2.6) 37(3.2) .006
Index, mean (SD)
Acuity of presentation’ - <.001
Acute - 79 (59.4%) 52 (67.5%) 17 (81.0%) 10 (28.6%)
Subacute - 4 (3.0%) 2 (2.6%) 1 (4.8%) 1 (2.9%)
Chronic - 3(2.3%) 2 (2.6%) 0 (0%) 1(2.9%)
Unknown - 47(35.3) 21 (27.3%) 3 (14.3%) 23 (65.7%)
Stanford classification - <.001
Type A - - 45 (58.4%) 5(23.8%) -
Type B - - 32 (41.6%) 16 (76.2%) -

De Bakey classification
Type 1
Type II
Type Illa
Type IIb

24 (31.2%)
21 (27.3%)

8 (10.4%)
24 (31.2%)

Anatomic localisation
Thoracic
Abdominal

18 (51.4%)
17 (48.6%)

*p-values for comparisons between the AD/IMH/PAU and the referent cohort do not acoount for matching _
tAcute: < 14 days of symptom onset; Subacute: 15-90 days; Chronic: > 90 days
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Figure titles and legends

Figure 1

Title: Freedom from any first-time non-fatal CV event

Caption: Survival free from any first-time CV event (MI, HF, or stroke) for AD/IMH/PAU
patients versus population referents; Kaplan-Meier curve including all events from diagnosis

forward (left) and events starting on day 15 post AD/IMH/PAU diagnosis (right).
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