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Abstract

Background: Although the research on gender in acute
type A aortic dissection (AAAD) patients has increased
in recent years, the results are still controversial. The ef-
fect of time of onset on in-hospital mortality in patients
with AAAD of different gender is unclear. The purpose
of this study was to investigate the effect of onset time
on in-hospital mortality of patients with AAAD of differ-
ent gender. Methods: In this retrospective observational
study, patients with AAAD were selected from June 2013
to March 2020. Patients’ information was extracted from
electronic medical records. Based on the onset time, the pa-
tients were categorized into four groups: group one (00:00—
05:59), group two (6:00—11:59), group three (12:00-17:59),
and group four (18:00-23:59). Results: A total of 760 sub-
jects were included in our study. There were 591 (77.8%)
males and 169 (22.2%) females. In male patients, 79 cases
died, in female patients, 19 cases died (p < 0.05). We con-
ducted subgroup analysis according to gender, univariate
Cox regression analysis of male patients showed that com-
pared with the patients at onset time of 0:00-5:59, patients
at onset time of 12:00-17:59 and 18:00-23:59 were associ-
ated with an increased risk of in-hospital mortality. Multi-
variate Cox regression analysis of male patients showed that
the onset time of 18:00-23:59 remained as the significant
risk factor of in-hospital mortality of male patients hazard
ratio (HR) =4.396 (p < 0.05). Conclusions: This analysis
demonstrated that in-hospital mortality of AAAD patients
was similar in different genders. In male patients, the on-
set time of 18:00-23:59 was significantly associated with
an increased risk of in-hospital mortality.

acute type A aortic dissection; onset time; gender; in-
hospital mortality

Introduction

Acute type A aortic dissection (AAAD) involves the
ascending aorta and is a life-threatening disease. The prog-
nosis of untreated AAAD patients is extremely poor, with
an increase of mortality rate of 1%—-2% every hour and a
two-week mortality rate as high as 70% [1]. It was reported
that the mortality rate of AAAD patients was as high as
27% [2]. Hospital mortality is a key indicator to measure
the severity of the disease. Therefore, it is important to de-
termine the risk factors of in-hospital mortality for disease
triage. In the past decades, the effect of gender on aortic
dissection (AD) patients has been extensively studied, but
the results are still controversial. Studies have shown that
female have more in-hospital complications and worse out-
comes after AAAD surgery [3,4]. Chang ef al.’s [5] study
on patients with AD also showed that female have a higher
30-day mortality compared to male. But in the study of
Friedrich and Rylski, female were not associated with worse
early and long-term outcomes [6,7]. Compared with fe-
male, male appear to be more likely to develop AAAD at
a young age and have a higher mortality after surgery. Fe-
male have mild symptoms during onset and have a higher
survival rate after surgery [8]. The potential pathways for
gender differences in AD have not been fully explored and
remain challenging.

Previous large studies have reported that temporal
rhythm has a great influence on the occurrence of AD.
These periodic changes led to the occurrence of AD with
obvious chronobiological patterns [9], but only Mehta et al.
[10] explored that, in-hospital mortality was similar among
aortic dissections occurring in the 4 time periods (midnight
to 6 AM, 6 AM to noon, noon to 6 PM, 6 PM to midnight),
and no other similar studies have been reported. The male
to female ratio of AD patients is estimated to be between
1.5 and 2:1 [1,11]. The European Society of Cardiology
(ESC) guidelines emphasize the urgent need for more epi-
demiological studies to assess potential gender differences
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[12]. Meanwhile, we are not aware of any comparative
studies that have revealed gender differences in correlation
between AD onset time and outcome, which may reveal im-
portant biological mechanisms. Therefore, this study was
divided into groups according to gender and onset time to
further explore the impact of onset time on the in-hospital
mortality of AAAD patients of different genders.

Materials and Methods
Study Population

We performed a retrospective cohort study. The study
participants were recruited from June 2013 to March 2020
at the cardiac surgery department of Fujian Medical Univer-
sity Union Hospital. All patients (age >18 years) had a con-
firmed clinical diagnosis of AAAD by computed tomogra-
phy angiography or magnetic resonance angiography, and
intervals carried out from clinical onset to diagnosis oc-
curred within 14 days. We excluded those patients if (1)
the onset time was unclear; (2) had traumatic dissection;
(3) had a history of a malignant tumor; and (4) had right
coronary artery dissection. The study was approved by the
Fujian Medical University Union Hospital (2019KY019).
The study was in accordance with the ethical standards of
the institutional and national research committee and with
the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards.

Data Collection

The researcher extracted the relevant information
from the electronic medical record of the study hospi-
tal. The following data were extracted from the sys-
tem. (1) Patients’ general characteristics: age, gender,
height, weight, and previous medical history (hypertension,
diabetes, smoking, and drinking). (2) Patients’ clinical
data: the specific time of onset, blood pressure and heart
rate at admission, and symptoms (e.g., headache/dizziness,
chest/back pain, profuse sweating, nausea, vomiting, shock,
syncope, dyspnea). (3) Patients’ laboratory results were
recorded from the electronic medical record. (4) Intraop-
erative clinical data: surgical intervention, the cardiopul-
monary bypass time (CPB), aortic cross-clamp time, and
operation time. The patient records were monitored till they
were discharged from the hospital or died.

The main outcome was death in the hospital. Accord-
ing to the electronic medical record to record the time of
death until the patient died or was discharged. Smokers are
defined as those who have smoked for 6 months or more. In
our study, we divided patients into four groups using stan-
dard 6-hour spans of 24 h periods according to the exact
time of symptom onset (group one: 00:00-05:59; group
two: 06:00—11:59; group three: 12:00-17:59; group four:
18:00-23:59).
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Statistical Analysis

Analyses were performed with SPSS 24.0 (IBM
Corp., Armonk, NY, USA). Continuous variables were pre-
sented using mean =+ standard deviation (SD) or median and
interquartile ranges (IQR) according to whether or not they
follow Gaussian distribution. Analysis of variance or y?
tests or Kruskal-Wallis rank-sum tests were used to com-
pare the baseline characteristics between the two groups.
Univariate Cox regression analysis was performed to de-
termine the potential risk factors of in-hospital mortality,
and a backward multivariate Cox regression analysis was
performed to determine the significant risk factors of in-
hospital mortality. Kaplan Meier method was used for sur-
vival analysis among the four groups. A p value < 0.05 was
considered statistically significant.

From June 2013 to March 2020, 812 patients with
AAAD were admitted to Fujian Medical University Union
Hospital. 52 patients were excluded because of the follow-
ing reasons. 43 patients had unclear onset time of AAAD,
1 patient had AAAD due to taking strong acid, 2 patients
due to traumatic dissection, 5 patients had comorbidity of
cancer, and 1 patient had right coronary artery dissection.
A total of 760 patients met our research criteria and was
included in the final data analysis (Fig. 1).

812 AAAD patients who admitted to our center from June
2013 to March 2020 were enrolled in this study

A 4

43 patients were excluded because
of the unclear onset time of
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a total 760 AAAD patients were enrolled in this study

Fig. 1. Patient flow chart of the cohort. AAAD, acute type A

aortic dissection.
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Fig. 2. Comparison of clinical symptoms between different genders (%).

Table 1 shows the clinical data according to gender.
Among the 760 patients, 591 cases were male and 169 cases
were female. The age of males was (51.80 + 11.53) years
old, the age of females was (57.02 + 11.23) years old, and
the difference between the two groups was statistically sig-
nificant (p < 0.001). There were significant differences
in body mass index (BMI), smoker, drink, diabetes mel-
litus, systolic blood pressure (SBP), diastolic blood pres-
sure (DBP), heart rate, white blood cell (WBC), neutrophil,
and macrophage between the two groups (p < 0.05). There
were no significant differences in hypertension, Marfan
syndrome, previous cardiac surgery, lymphocyte, platelets,
surgery, operating time, cardiopulmonary bypass (CPB)
time, and aortic cross-clamp time between the two groups
(p > 0.05). There were 122 (20.6%) male patients and 30
(17.8%) female patients with the onset time in 0:00-5:59,
141 (23.9%) male patients and 41 (24.3%) female patients
with the onset time in 6:00—11:59, 210 (35.5%) male pa-
tients and 59 (34.9%) female patients with the onset time
in 12:00-17:59, 118 (20.0%) male patients and 39 (23.1%)
female patients with the onset time in 18:00-23:59, and no
statistically significant difference between the two groups
in the four periods of onset time (p = 0.756).

There were no significant differences in symptoms,
including headache, dizziness, chest and back pain, nau-
sea and vomiting, dyspnea, and shock between the differ-
ent gender (p > 0.05) (Fig. 2). AAAD patients were di-
vided into four groups according to the onset time. Kaplan-
Meier survival curve showed that male patients with onset
at 18:00-23:59 had the lowest survival rate, and the differ-
ence between the four groups was statistically significant
(x? = 13.340, p = 0.004), as shown in Fig. 3.

Table 2 shows the results of the Cox regression anal-
ysis of in-hospital mortality in AAAD patients. Univari-
ate Cox regression analysis showed that age increased the
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risk of in-hospital death (hazard ratio (HR), 1.025; 95% CI,
1.007 to 1.043; p = 0.006). Compared to the onset time of
0:00-5:59, the HR of the in-hospital mortality risk for pa-
tients with onset time of 12:00-17:59 was 2.531 (95% CI,
1.228 to0 5.217; p = 0.012); and the risk of in-hospital mor-
tality was 3.422 (95% CI, 1.642 to 7.210; p = 0.001) for
patients with onset time of 18:00-23:59. Other factors as-
sociated with in-hospital mortality included operation time
(HR, 1.005; 95% CI, 1.003 to 1.008; p < 0.001), CPB time
(HR, 1.008; 95% CI, 1.006 to 1.010; p < 0.001), and aor-
tic occlusion time (HR, 1.007; 95% CI, 1.004 to 1.010; p <
0.001). In addition, surgery significantly reduced the risk of
in-hospital mortality (HR, 0.071; 95% CI, 0.046 to 0.111; p
< 0.001). Subgroup analysis was performed according to
gender. Cox regression univariate analysis showed that the
older the male or female, the higher the risk of in-hospital
death; in male patients, compared with the onset time of
0:00-5:59, the onset time of 12:00-17:59 and 18:00-23:59
were related to the increased risk of in-hospital death, but
there was no such trend in female patients.

Multivariate Cox regression analysis of male patients
found that after adjusting for age, blood biochemical indi-
cators, operation time, and other factors, compared with the
onset time of 0:00-5:59, the onset time of 18:00-23:59 re-
mained as a significant risk factor for in-hospital mortality
in male patients (HR, 4.396; 95% CI, 1.602 to 12.068; p
=0.004). Multivariate Cox regression analysis of male pa-
tients found that age significantly increased the risk of in-
hospital mortality in female patients (HR, 1.156; 95% CI,
1.039 to 1.286; p = 0.008), but different onset time did not
effect on the risk of in-hospital mortality (Table 3).
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Table 1. Clinical data according to gender.

Variable Male (N = 591) Female (N = 169) p value
Demographics
Age (years) 51.80 & 11.53 57.02 £11.23 <0.001
BMI (kg/m?) 25.22 +4.00 23.97 +3.44 0.002
Smoker 338(57.2) 23 (13.6) <0.001
Drinker 238 (40.3) 15 (8.9) <0.001
Hypertension 453 (76.6) 126 (74.6) 0.573
Marfan syndrome 15 (2.5) 6 (3.6) 0.479
Diabetes mellitus 14 (2.4) 9(5.3) 0.048
Previous cardiac surgery 19 (3.2) 6 (3.6) 0.829
SBP (mmHg) 142.58 +30.33 136.07 + 28.97 0.013
DBP (mmHg) 76.18 + 16.94 73.06 & 16.56 0.034
Heart rate (beats/min) 82.31 +16.98 78.18 + 16.39 0.005
Onset time 0.756
0:00-5:59 122 (20.6) 30(17.8)
6:00-11:59 141 (23.9) 41 (24.3)
12:00-17:59 210 (35.5) 59 (34.9)
18:00-23:59 118 (20.0) 39 (23.1)
Blood biochemistry
WBC (x10%/L) 13.05 +4.18 11.71 £ 3.82 <0.001
Neutrophil (x10%/L) 11.05 £+ 4.06 10.00 + 3.69 0.003
Lymphocyte (x10%/L) 1.05 + 0.51 0.97 +0.55 0.120
Macrophage (x10°/L) 0.84 + 0.45 0.60 £ 0.34 <0.001
Platelets (x10°/L) 176.00 + 65.54 181.53 + 67.70 0.331
Surgical procedures
Surgery 553 (93.6) 159 (94.1) 0.809
Operating time (min) 322.38 + 87.81 334.37 £+ 88.07 0.131
CPB (min) 166.48 + 65.65 168.87 + 76.82 0.699
Aortic cross-clamp time (min) 79.75 £ 49.10 81.36 + 54.14 0.726
Clinical outcome
Mechanical ventilation 56.0 (27.5,115.0)  54.0(31.0, 110.63) 0.875
ICU day 6.02 (3.80,10.29) 6.0 (4.0, 10.13) 0.993
In hospital day 20.0 (15.0, 27.0) 20.0 (14.0, 26.0) 0.361
Survival 512 (86.6) 150 (88.8) 0.467

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; WBC, white

blood cell; CPB, cardiopulmonary bypass; MV, mechanical ventilation; ICU, intensive care unit.

Data of continuous variables with normal distribution are shown as mean (SD), data of non-normal

distribution are displayed as interquartile range, and data of binary variables are shown as absolute

numbers (percentages).

Discussion

This study is the first to retrospectively analyze the re-
lationship between the onset time and hospital mortality in
patients with AAAD of different genders, which has a cer-
tain value for the clinical management and risk stratification
of AAAD. The main findings of this study among patients
with AAAD: (1) the in-hospital mortality of AAAD patients
of different genders was similar; (2) we conduct subgroup
analyses according to gender, the Cox regression analysis
found that in male patients, compared with the onset time
of 0:00-5:59, 18:00-23:59 was related to the increased risk
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of in-hospital mortality, but this trend did not show in fe-
male patients; (3) females are older than males, and aging
the older the female patients, the higher the risk of death;
(4) multivariate analysis showed that CPB time increased
the risk of death in male patients during hospitalization.

Previous studies have shown that female patients with
AAAD have a poorer clinical prognosis than males [6].
According to the IRAD database, Nienaber ef al. [4] re-
ported that among patients undergoing surgery and conser-
vative treatment, the in-hospital mortality rate was as high
as 38% in females and 27% in males (p = 0.002), and in
this report, in-hospital mortality after surgery for AAAD
was 32% vs. 22% in female and male, respectively (p =
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Fig. 3. Kaplan-Meier survival of in-hospital mortality in male patients with different onset time group.

0.013). In our study, 79 males (13.4%) and 19 females
(11.2%) died of AAAD patients during hospitalization (p
= 0.467). After surgery, 55 males (9.9%) and 13 females
(8.2%) died, which was consistent with the results regis-
tered in Germany. The German Registry for Acute Aor-
tic Dissection Type A (GERAADA) reported that 23.0% of
male and 16.3% of female deaths, with no significant differ-
ence in 30-day hospital mortality between the two groups (p
=0.177) [7]. In their study, the age of female patients was
significantly older than that of male patients (65.5 &+ 12.7
years vs. 59.2 £ 13.3 years, p < 0.001). Similarly, our re-
sults showed that females were older than males (57.02 +
11.23 years vs. 51.8 £ 11.53 years, p < 0.001), but the av-
erage age of onset of AD reported by us was younger than
that in European and American countries, which was con-
sistent with previous studies. Ovarian estrogen has a pro-
tective effect on women’s cardiovascular system and can
reduce the risk of hypertension [13]. Hypertension is an
important risk factor for AD. The decrease of estrogen af-
ter menopause will increased vascular fragility and promote
the occurrence of hypertension [14].

A multiethnic study conducted by Mehta ef al. [10]
from the USA, which found that the clinical outcomes of
AAD patients were found to be similar at the four different
periods of the 24 h, but the study did not stratify by gen-
der. The results of Zhang et al. [15] showed that the peak
incidence of AD (type A and type B) was between 13:00—
18:00, and there was no statistical difference in the onset
time of different genders (p = 0.45), our results were sim-
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ilar (p = 0.736). As we all know, the research results of
female patients with AD are mostly based on male [7,16].
Therefore, we conducted a stratified analysis by gender, and
multivariate Cox regression analysis showed that compared
with the onset time of 0:00-5:59, the onset time of 18:00—
23:59 was associated with increased risk of in-hospital mor-
tality in male patients, but this trend did not appear in female
patients. In society and family, males play an important
role. Chinese males are more likely to participate in so-
cial activities at night when they finish work at 17:00. So-
cial activities and entertainment are significantly more than
females, and the form of social communication and social
entertainment is mainly potluck. This will inevitably con-
sume too much tobacco, alcohol, high fat, high cholesterol,
and high-calorie diet. Nicotine in cigarettes can lead to ab-
normal glucose and fat metabolism, accelerate the deposi-
tion of blood lipids in the vascular wall, harden the blood
vessels, cause continuous contraction of small arteries, and
increased cardiovascular morbidity and mortality [17,18].
The conclusion that an unhealthy lifestyle increases cardio-
vascular disease and mortality is very clear [19].
Maintaining a normal Circadian rhythm of blood pres-
sure plays a very important role in protecting the heart, brain
and other important target organs [20,21]. In studies based
on population and hypertension, for every 5% increase in
nocturnal SBP relative to daytime SBP, the risk of cardio-
vascular events increased by 20% [22]. Studies have shown
that nighttime blood pressure fluctuation has a greater im-
pact on target organs than daytime blood pressure level, and
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Table 2. Predictors of in-hospital mortality by univariate Cox regression analysis.

Total Male Female
HR (95% CI) p value HR 95% CI p value HR (95% CI) p value
Demographics
Age (years) 1.025 (1.007-1.043)  0.006 1.020 (1.000-1.040) 0.045 1.068 (1.014-1.124) 0.012
BMI (kg/m?) 0.960 (0.895-1.031)  0.262 0.976 (0.907-1.051) 0.522 0.952 (0.788-1.149) 0.606
Smoker 0.836 (0.561-1.246)  0.379 0.897 (0.575-1.400) 0.663 0.038 (0.023-9.474) 0.246
Drinker 0.643 (0.410-1.008)  0.054 0.665 (0.415-1.063) 0.088 0.042 (0.013-2.375) 0.356
Hypertension 0.906 (0.560-1.465)  0.687 0.902 (0.531-1.534) 0.704 1.149 (0.397-3.483) 0.806
Marfan syndrome 1.031 (0.253-4.194)  0.966 1.467 (0.359-6.004) 0.594 1.127 (0.723-6.192) 0.593
Diabetes mellitus 0.327 (0.046-2.347)  0.266 0.470 (0.039-5.621) 0.322 1.113 (0.148-8.374) 0.917
Previous cardiac surgery 0.730 (0.180-2.963)  0.659 0.446 (0.062-3.207) 0.422 1.790 (0.238-13.472) 0.572
SBP (mmHg) 0.997 (0.990-1.004)  0.388 0.997 (0.989-1.004) 0.401 0.997 (0.981-1.012) 0.675
DBP (mmHg) 0.999 (0.987-1.011)  0.884 1.001 (0.988-1.014) 0.874 0.998 (0.971-1.026) 0.998
Heart rate (beats/min) 0.995 (0.983-1.007)  0.431 0.997 (0.984-1.011) 0.686 0.995 (0.966-1.024) 0.709
Onset time
0:00-5:59 Reference Reference Reference
6:00-11:59 1.980 (0.894-4.383)  0.092 2.205 (0.847-5.742) 0.105 1.502 (0.355-6.358) 0.580
12:00-17:59 2.531(1.228-5.217)  0.012 3.228 (1.355-7.692) 0.008 1.165 (0.290-4.678) 0.830
18:00-23:59 3.422 (1.642-7.210)  0.001 4.289 (1.759-10.458) 0.001 1.588 (0.377-6.693) 0.529
Blood biochemistry
WBC (x10°/L) 1.011 (0.967-1.056)  0.644 1.004 (0.955-1.057) 0.865 1.087 (0.989-1.195) 0.084
Neutrophil (x109/L) 1.018 (0.973-1.065)  0.445 1.019 (0.968-1.072) 0.474 1.076 (0.965-1.199) 0.186
Lymphocyte (x10°/L) 0.902 (0.592-1.377)  0.634 0.597 (0.359-0.992) 0.046 1.791 (1.149-2.792) 0.010
Macrophage (x10°/L) 0.824 (0.518-1.310)  0.413 0.749 (0.450-1.247) 0.266 1.434 (0.367-5.608) 0.605
Platelets (x10%/L) 0.996 (0.993-0.999) 0.011 0.996 (0.992-0.999) 0.021 0.995 (0.988-1.002) 0.198
Surgical procedures
Surgery 0.071 (0.046-0.111)  <0.001  0.080 (0.049-0.132)  <0.001  0.043 (0.015-0.126) <0.001
Operating time (min) 1.005 (1.003-1.008)  <0.001 1.005 (1.003-1.008)  <0.001 1.006 (1.001-1.011) 0.024
CPB (min) 1.008 (1.006-1.010)  <0.001 1.008 (1.006-1.011)  <0.001 1.007 (1.003-1.011) <0.001
Aortic cross-clamp time (min)  1.007 (1.004-1.010)  <0.001 1.006 (1.002-1.010) 0.002 1.008 (1.003-1.014) 0.003

HR, hazard ratio; CI, confidence interval; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; WBC, white blood

cell; CPB, cardiopulmonary bypass.

the increase of nocturnal blood pressure level is closely re-
lated to high sodium intake, and has a greater impact on
cardiovascular disease and death [23]. Chinese men’s noc-
turnal life after 17:00 is likely to affect the normal circadian
regulation of blood pressure, further promoting the devel-
opment of AD, making it more serious and worse prognosis.

Experimental studies have reported that there are gen-
der differences in the morphology, peptide and electrical ac-
tivity of the suprachiasmatic nucleus between rodents and
humans [24]. However, whether these differences affect
the function of patients’ circadian systems, leading to gen-
der differences between onset time and clinical outcomes, is
unclear. Biological gender appears to mitigate the circadian
rhythm effects of neutrophils during myocardial infarction
(MI). Female mice given an MI during their wake time
have greater neutrophil infiltration into infarcted hearts, and
worse outcomes, as compared to female mice when MI was
induced during their sleep time [25]. In the study of Aziz
et al. [26], MI in female and male, the neutrophilic re-
sponse is different, and their research team found that dif-
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ferent neutrophilic response phenotypes are displayed in
male and female mice, and there are differences in cardio-
vascular pathophysiology between female and male. Stud-
ies reported that CLOCK gene, a key clock gene, has a ge-
netic variability in female compared to male. Gene poly-
morphism may be one of the reasons for the different effects
of circadian rhythm on gender [27,28]. Future research is
needed to consider gender when examining the relationship
between onset time and outcome. In the study by Peng Hui
et al. [29], it was found that patients with nocturnal onset
had higher levels of inflammatory markers (C-reactive pro-
tein (CRP) and neutrophils) compared to other times of the
day. This suggests that reperfusion enhances the infiltra-
tion of inflammatory cells and may translate into adverse
remodeling and decreased cardiac function beyond the ini-
tial ischemic injury. Meanwhile, the anti-inflammatory and
antioxidant effects of estrogen and progesterone have been
demonstrated in previous studies, partially counteracting
the inflammatory response [30].
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Table 3. Predictors of in-hospital mortality by multivariate Cox regression analysis.

Male Female
HR (95% CI) p value HR (95% CI) p value

Age 0.986 (0.962-1.010) 0.246 1.156 (1.039-1.286) 0.008
Smoker NA NA NA 0.977
Onset time

0:00-5:59 Reference Reference

6:00-11:59 2.314 (0.779-6.872) 0.131 0.955 (0.145-6.271) 0.962

12:00-17:59 2.574 (0.951-6.963) 0.063 0.752 (0.105-5.374) 0.776

18:00-23:59 4.396 (1.602-12.068)  0.004 0.842 (0.089-7.976) 0.881
WBC NA NA 1.117 (0.975-1.279) 0.110
Lymphocyte 0.445 (0.231-0.850) 0.015  4.175(1.084-16.079) 0.038
Platelets 0.997 (0.993-1.001) 0.137 0.989 (0.979-1.000) 0.045
Operating time 1.000 (0.995-1.005) 0.926 1.000 (0.990-1.011) 0.948
CPB 1.008 (1.002-1.014) 0.011 1.007 (0.994-1.021) 0.948
Aortic cross-clamp time 1.001 (0.995-1.006) 0.814 1.003 (0.991-1.015) 0.608

HR, hazard ratio; CI, confidence interval; WBC, white blood cell; CPB, cardiopulmonary bypass; NA,

not applicable.

These results provide new perspectives for the preven-
tion and management of AD. Chinese people have the habit
of taking a lunch break at noon. With an increase in physi-
cal activity and a significant upward trend in blood pressure
in the afternoon. At the same time, after finishing work at
17:00, men will participate in more social activities, such
as smoking, drinking, high-fat and high-salt diet, and work
stress release, these factors may lead to dramatic changes
in blood pressure, leading to the occurrence of AD [9,15].
It is suggested that clinical medical staff should understand
and recognize the possible role of onset time in AD pathol-
ogy, and provide scientific basis for time therapeutics and
time nursing of AD patients. Taking antihypertensive or
anticoagulant drugs at evening can better match daily phys-
iological oscillation, and significantly reduce the incidence
rate and mortality of AD [31,32]. These factors may bene-
fit people with risk factors for AD, such as high blood pres-
sure or atherosclerosis. In addition, managers should pay
more attention to the distribution of medical resources and
the quality of night care during this period, strictly moni-
tor changes in patient conditions, identify high-risk patients
early, and provide reasonable medical care interventions in
a timely manner, which will significantly improve the sur-
vival rate of AD patients.

Limitations

There are some limitations to this study. First, our
study is a retrospective cohort study, and the data may be
biased. Second, we included patients recorded in the med-
ical system and patients who died before admission were
not included. Third, this is a single-center study design, and
our findings need to be validated in a multicenter study. Fi-
nally, the allocation of nighttime medical resources and the
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decline in nursing quality may lead to a certain bias in the
results. Therefore, it is necessary to further investigate in a
larger population to explore the impact of onset time on the
clinical outcomes of AAAD patients of different gender.

Conclusions

This analysis demonstrated that in-hospital mortality
of AAAD patients was similar in different genders. Onset
time in the 18:00-23:59 may be a factor that increases the
risk of in-hospital death from AAAD of males. But this
trend was not observed in female patients. These results
may contribute to the clinical management and risk stratifi-
cation of AD.

Abbreviations

AAAD, Acute type A aortic dissection; ESC, The Eu-
ropean Society of Cardiology; CPB, Cardiopulmonary by-
pass time; HR, Hazard ratio.

Availability of Data and Materials

Full data set available from the corresponding author.
However, reanalysis of the full data need to be approved by
Fujian Medical University Union Hospital.

Author Contributions

Study design, YP and HN; methodology, YP, YL
and LC; investigation, QP, LL and SL; data curation,

E387


https://journal.hsforum.com/

QP and LL; writing-original draft paper, YP and HN;
writing-review and editing, YL and LC; supervision, YL
and LC. All authors contributed to editorial changes in
the manuscript. All authors read and approved the final
manuscript. All authors have participated sufficiently in the
work to take public responsibility for appropriate portions
of the content and agreed to be accountable for all aspects
of the work in ensuring that questions related to its accuracy
or integrity.

Ethics Approval and Consent to Participate

The study was approved by the Fujian Medical Uni-
versity Union Hospital (2019KY019). The study was in
accordance with the ethical standards of the institutional
and national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical
standards. This study was a retrospective study and did not
require an informed consent form.

Acknowledgment

The authors thank the Cardiac Surgery Department of
Fujian Medical University Union Hospital.

This work was supported by grants from Guiding
project of science and Technology Department of Fujian
Province (Grant number: 2021Y0023), and Fujian Provin-
cial Finance Special Project (Grant number: 2020CZ011).

Conflict of Interest

The authors declare no conflict of interest.

References

[1] Evangelista A, Isselbacher EM, Bossone E, Gleason TG, Eu-
sanio MD, Sechtem U, et al. Insights From the International
Registry of Acute Aortic Dissection: A 20-Year Experience of
Collaborative Clinical Research. Circulation. 2018; 137: 1846—
1860.

[2] Axelsson C, Karlsson T, Pande K, Wigertz K, Ortenwall P, Nor-
danstig J, et al. A description of the prehospital phase of aortic
dissection in terms of early suspicion and treatment. Prehospital
and Disaster Medicine. 2015; 30: 155-162.

[3] Howard DPJ, Banerjee A, Fairhead JF, Perkins J, Silver LE,
Rothwell PM, et al. Population-based study of incidence and
outcome of acute aortic dissection and premorbid risk factor con-
trol: 10-year results from the Oxford Vascular Study. Circula-
tion. 2013; 127: 2031-2037.

[4] Nienaber CA, Fattori R, Mehta RH, Richartz BM, Evangelista
A, Petzsch M, et al. Gender-Related Differences in Acute Aortic

Dissection. Circulation. 2004; 109: 3014-3021.

E388

(3]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

Chang CY'Y, Wu CF, Muo CH, Chang SS, Chen PC. Sex Differ-
ences in Temporal Trends and Risk Factors of Aortic Dissection
in Taiwan. Journal of the American Heart Association. 2023; 12:
e027833.

Friedrich C, Salem MA, Puehler T, Hoffmann G, Lutter G, Cre-
mer J, et al. Sex-specific risk factors for early mortality and
survival after surgery of acute aortic dissection type a: a retro-
spective observational study. Journal of Cardiothoracic Surgery.
2020; 15: 145.

Rylski B, Georgieva N, Beyersdorf F, Biisch C, Boening A,
Haunschild J, et al. Gender-related differences in patients with
acute aortic dissection type A. Journal of Thoracic and Cardio-
vascular Surgery. 2021; 162: 528-535.el.

Frati G, Bernardi M, Biondi-Zoccai G, Wael S, Giordano A. Is
female sex impactful in the pathophysiology, presentation, man-
agement and outlook of type A acute aortic dissection? Euro-
pean Journal of Preventive Cardiology. 2023. (online ahead of
print)

Xia L, Huang L, Feng X, Xiao J, Wei X, Yu X. Chronobiological
patterns of acute aortic dissection in central China. Heart. 2021;
107: 320-325.

Mehta RH, Manfredini R, Bossone E, Hutchison S, Evangelista
A, Boari B, ef al. Does Circadian and Seasonal Variation in Oc-
currence of Acute Aortic Dissection Influence in-Hospital Out-
comes? Chronobiology International. 2005; 22: 343-351.
Smedberg C, Steuer J, Leander K, Hultgren R. Sex differences
and temporal trends in aortic dissection: a population-based
study of incidence, treatment strategies, and outcome in Swedish
patients during 15 years. European Heart Journal. 2020; 41:
2430-2438.

Erbel R, Aboyans V, Boileau C, Bossone E, Bartolomeo DR,
Eggebrecht H, et al. 2014 ESC Guidelines on the diagnosis
and treatment of aortic diseases: Document covering acute and
chronic aortic diseases of the thoracic and abdominal aorta of
the adult. The Task Force for the Diagnosis and Treatment of
Aortic Diseases of the European Society of Cardiology (ESC).
European Heart Journal. 2014; 35: 2873-2926.

Kallen AN, Pal L. Cardiovascular disease and ovarian function.
Current Opinion in Obstetrics & Gynecology. 2011; 23: 258—
267.

Garcia M, Mulvagh SL, Merz CNB, Buring JE, Manson JE. Car-
diovascular Disease in Women: Clinical Perspectives. Circula-
tion Research. 2016; 118: 1273-1293.

Zhang L, Qiu J, Yang X, Wang D, Yu C. Circadian variations in
the onset of aortic dissection in northern China. Chronobiology
International. 2018; 35: 1481-1489.

Huckaby LV, Sultan I, Trimarchi S, Leshnower B, Chen EP,
Brinster DR, et al. Sex-Based Aortic Dissection Outcomes from
the International Registry of Acute Aortic Dissection. The An-
nals of Thoracic Surgery. 2022; 113: 498-505.

Amiri P, Mohammadzadeh-Naziri K, Abbasi B, Cheraghi L,
Jalali-Farahani S, Momenan AA, ef al. Smoking habits and in-
cidence of cardiovascular diseases in men and women: findings
of a 12 year follow up among an urban Eastern-Mediterranean
population. BMC Public Health. 2019; 19: 1042.

Aronow WS. Reduction in dietary sodium improves blood pres-
sure and reduces cardiovascular events and mortality. Annals of
Translational Medicine. 2017; 5: 405.

Sillars A, Ho FK, Pell GP, Gill IMR, Sattar N, Gray S, et al.
Sex differences in the association of risk factors for heart failure
incidence and mortality. Heart. 2020; 106: 203-212.

PuJ, Chewning BA, Johnson HM, Vanness DJ, Young HN, Krel-
ing DH. Health Behavior Change after Blood Pressure Feed-
back. PLoS ONE. 2015; 10: e0141217.

Sun J, Yang W, Zhu Y, Liu X, Wei X, Wang B, et al. The Re-

Heart Surgery Forum


https://journal.hsforum.com/

[22]

(23]

[24]

[25]

[26]

[27]

lationship between Nocturnal Blood Pressure and Hemorrhagic
Stroke in Chinese Hypertensive Patients. The Journal of Clinical
Hypertension. 2014; 16: 652—657.

Salles GF, Reboldi G, Fagard RH, Cardoso CRL, Pierdomenico
SD, Verdecchia P, et al. Prognostic Effect of the Nocturnal Blood
Pressure Fall in Hypertensive Patients: The Ambulatory Blood
Pressure Collaboration in Patients With Hypertension (ABC-H)
Meta-Analysis. Hypertension. 2016; 67: 693—700.

Cobo Martinez F, Gil Extremera B, Maldonado Martin A, Luna
Castillo Jde D, Muioz Parra F, Huertas Hernandez F, et al. Noc-
turnal arterial pressure and the cardiovascular risk factors in pa-
tients with arterial hypertension. Medicina Clinica. 2000; 114:
85-88. (In Spanish)

Bailey M, Silver R. Sex differences in circadian timing sys-
tems: Implications for disease. Frontiers in Neuroendocrinol-
ogy. 2014; 35: 111-139.

Schloss MJ, Horckmans M, Nitz K, Duchene J, Drechsler M,
Bidzhekov K, ef al. The time-of-day of myocardial infarction
onset affects healing through oscillations in cardiac neutrophil
recruitment. EMBO Molecular Medicine. 2016; 8: 937-948.
Aziz IS, McMahon AM, Friedman D, Rabinovich-Nikitin I, Kir-
shenbaum LA, Martino TA. Circadian influence on inflamma-
tory response during cardiovascular disease. Current Opinion in
Pharmacology. 2021; 57: 60-70.

Kondratova AA, Kondratov RV. The circadian clock and pathol-

Heart Surgery Forum

[28

[29

[30

[31

[l

]

=

]

—

ogy of the ageing brain. Nature Reviews Neuroscience. 2012;
13: 325-335.

Skrlec 1, Talapko J, Juzbasi¢ M, Steiner R. Sex Differences in
Circadian Clock Genes and Myocardial Infarction Susceptibil-
ity. Journal of Cardiovascular Development and Disease. 2021;
8: 53.

Peng H, Sun Z, Di B, Ding X, Chen H, Li H. Contemporary Im-
pact of circadian symptom-onset patterns of acute ST-Segment
elevation myocardial infarction on long-term outcomes after pri-
mary percutaneous coronary intervention. Annals of Medicine.
2021; 53: 247-256.

Cutolo M, Straub RH. Sex steroids and autoimmune rheumatic
diseases: state of the art. Nature Reviews Rheumatology. 2020;
16: 628—-644.

Brunner-Ziegler S, Jilma B, Schorgenhofer C, Winkler F,
Jilma-Stohlawetz P, Koppensteiner R, et al. Comparison be-
tween the impact of morning and evening doses of rivaroxaban
on the circadian endogenous coagulation rhythm in healthy sub-
jects. Journal of Thrombosis and Haemostasis. 2016; 14: 316—
323.

Hermida RC, Crespo JJ, Dominguez-Sardina M, Otero A, Moya
A, Rios MT, et al. Bedtime hypertension treatment improves
cardiovascular risk reduction: the Hygia Chronotherapy Trial.
European Heart Journal. 2020; 41: 4565—4576.

E389


https://journal.hsforum.com/

	Abstract
	Keywords
	Introduction
	Materials and Methods
	Study Population
	Data Collection
	Statistical Analysis

	Results
	Discussion
	Limitations
	Conclusions
	Abbreviations
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

