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Abstract

Objective: Our study evaluated the prognostic significance of white blood cells (WBC) count and WBC subsets in relation to the risk
of mortality in acute aortic dissection (AAD) patients during their hospital stay. Methods: We included 833 patients with AAD in this
retrospective study. The primary outcome was in-hospital mortality. Cox regression analysis was employed to determine the independent
risk factors formortality in patients withAAD.Amidst the low- and high-WBCgroups, we useKaplan‒Meier survival analysis to compare
the cumulative survival rates of patients with AAD.Results: Within 342 patients with type A AAD, patients belonging to the high-WBC
group exhibited a notably higher mortality rate compared to patients in the low-WBC group. Kaplan-Meier analysis exhibited that
the patients in high-WBC patients had a significantly higher mortality rate. Multivariable Cox regression analysis demonstrated that an
elevatedWBCwas an independent impact factor of in-hospital mortality of patients with type AAAD (hazard ratio, 2.01; 95% confidence
interval (CI): 1.24 to 3.27; p = 0.005). Corresponding outcomes were witnessed in 491 patients with type B AAD. Conclusions: An
elevated WBC count was strongly correlated with an elevated risk of mortality in hospitalized patients afflicted with either type A or type
B AAD.
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1. Introduction
Acute aortic dissection (AAD) stems from aortic in-

tima damage due to endogenous or extrinsic factors, per-
mitting blood to course between aortic wall layers [1]. This
phenomenon induces the separation of the layers in a prox-
imal or distal direction along the vertical axis [1,2]. AAD
represents a critical ailment commonly encountered within
emergency departments, posing a significant risk of sud-
den death due to vascular rupture or impairment of vital
organ function [1]. The incidence of AAD has exhibited
a distinctly ascending tendency over the past few years,
primarily attributable to the burgeoning elderly population
and potential etiological factors such as hypertension and
atherosclerosis [3].

Patients with AAD commonly have a notably in-
creased mortality rate [3]. Previous studies indicated that
the presence of clinical symptoms in AAD patients leads
to an average hourly increase in the mortality rate of ap-
proximately 1% to 2% [1,4]. AAD can be classified into
two main categories: Stanford type A, which affects the
ascending aorta, and Stanford type B, which does not in-
volve the ascending aorta [1]. For type A AAD, the ab-
sence of a prompt diagnosis may result in a mortality rate
of 75% in the secondweek, which could potentially escalate
to 90% within a three-month time frame [5]. Consequently,

the timely identification and comprehensive assessment of
such cases play a pivotal role in determining personalized
treatment strategies for individuals with AAD [1,5]. Some
studies have substantiated a robust association between the
quantification of white blood cells (WBC) and acute coro-
nary syndrome as well as the overall fatality rate among
individuals with peripheral arterial diseases [6–9]. The in-
cidence and progression of AAD are profoundly influenced
by inflammatory reactions [8]. The infiltration of the AAD-
affected regions by a substantial quantity of inflammatory
cells substantially increases the probability of rate to mor-
tality in patients with AAD [2]. The prognosis of patients
with type A AAD may be related to biomarkers that in-
dicate an inflammatory response, such as C-reactive pro-
tein (CRP), matrix metalloproteinase 9 (MMP-9), and in-
terleukin 6 (IL-6) [10–13]. The heightened levels of these
inflammatory indicators are significantly correlated with an
unfavorable prognosis in patients with typeAAAD [12,14].

WBC, as a simple systemic inflammatory biomarker,
has been associated with poor prognosis for patients with
cardiovascular diseases [15,16]. Previous studies showed
an elevated WBC was associated with adverse surgical out-
comes of type A or type B AAD; however, small sample
sizes limited the reliability of the conclusions and there was
conflicting evidence, in addition to unclear associations be-
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tween WBC subsets and mortality in patients with AAD
[17–20]. No comprehensive investigation involving a sub-
stantial number of participants has yet been conducted to
assess the prognostic significance of WBC count and its
subsets in predicting mortality risk among hospitalized pa-
tients with AAD. Therefore, this study was conducted to
assess the prognostic values of WBC count and WBC sub-
sets for mortality among AAD patients during their hospital
stay.

2. Materials and Methods
2.1 Patient Population

This study was a retrospective cohort study investi-
gating the association of WBC count with in-hospital mor-
tality among patients with AAD. The study was conducted
in compliance with the Helsinki Declaration. The Human
Ethics Committee of West China Hospital of Sichuan Uni-
versity approved the study protocol (NO.2019-565).

Patients with AAD who were hospitalized in West
China Hospital of Sichuan University between January 1st,
2012, and December 31st, 2015, were enrolled in this study.
AAD was diagonsed by typical clinical symptoms com-
binedwith computed tomography (CT) scanning performed
at the time of admission according to the American College
of Cardiology (ACC)/American Heart Association (AHA)
Guidelines [1]. In this study, 833 AAD patients who are
hospitalized to our hospital within 2 weeks after the on-
set of AAD symptoms were included [1]. Among all pa-
tients, 342 patients were diagnosed with type AAAD, while
the remaining 491 were diagnosed with type B. Patients
were classified into two groups based on their WBC counts,
namely, the high-WBC group (≥10 × 109/L) and the low-
WBC group (<10 × 109/L).

Patient inclusion criteria:
(1) Patients who were aged 18 years or older;
(2) Patients with a time from symptom onset to hospi-

talization of ≤2 weeks;
(3) Patients diagnosed with AAD by chest CT angiog-

raphy in our hospital.
Patient exclusion criteria:
(1) Pregnant women;
(2) Patients diagnosed with AAD resulting from

trauma;
(3) Patients who underwent surgical or interventional

procedures within one month of AAD onset;
(4) Patients requiring additional operations during

their hospitalization period;
(5) Patients who were administered to have some

markers such as WBC count, platelet (PLT) count, renal
function, and albumin levels;

(6) Patients presenting with comorbidities such as in-
flammatory, hematological, urological, endocrine, immune
system disorders and malignant tumors, which could im-
pact indicators such as theWBC count, the PLT count, renal
function, and albumin levels.

2.2 Data
In this present study, we conducted a retrospective

analysis of the hospital medical records of all patients diag-
nosed with AAD and collected comprehensive clinical data
from each patient using clinical notes and charts. We sys-
tematically compiled demographic data, vital signs, med-
ical history, blood laboratory tests, CT scan results, ther-
apeutic interventions, and in-hospital death. Patient de-
mographic information included age and sex. Vital signs
included blood pressure and heart rate. We also docu-
mented any medical history of hypertension, diabetes, or
atherosclerosis (specifically carotid artery disease) in pa-
tients with AAD. Biomarkers related to blood lipids, liver
function, and renal function were extracted from the inpa-
tient medical records, as were the WBC and PLT counts
upon admission. Therapeutic interventions, encompassing
medication, interventional procedures, hybrid operations,
and surgical treatments, were also documented. Further-
more, the left ventricular ejection fraction (LVEF) was ob-
tained from inpatient medical records. Lastly, in-hospital
mortality data were collected from the clinical medical
records.

2.3 Endpoints
The primary outcome in the present study was all-

cause mortality. We identified deaths by reviewing the clin-
ical records in the hospital.

2.4 Statistical Analysis
Statistical analysis was conducted using the software

tools SPSS for Windows 21.0 (SPSS, Inc, Chicago, IL,
USA) and GraphPad 6.0 (GraphPad Software, Inc, San
Diego, CA, USA). The mean ± standard deviation (SD)
is used to express normally distributed measurement data,
while medians (quartiles) are used for abnormally dis-
tributed measurement data. Variance analysis was con-
ducted for data that followed a normal distribution, while
the rank sum test was used for data that did not follow a nor-
mal distribution to compare the groups. Frequencies or per-
centages are used to express enumeration data, and compar-
isons among groups were performed using the χ2 test. Dur-
ing the hospitalization period, we performedCox regression
analysis to identify the independent risk factors for mortal-
ity in patients with type A and type B AAD. Additionally,
we used Kaplan‒Meier survival analysis to compare the cu-
mulative survival rates of patients with type A and type B
AAD in the high-WBC and low-WBC groups. The receiver
operating characteristic (ROC) curve was utilized to exam-
invalue tic significance of the WBC count in relation to the
mortality of hospitalized patients with AAD. A p-value less
than 0.05 was deemed to be statistically significant.
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Table 1. General information of the patients with AAD in different WBC groups.

Variables
Type A acute aortic dissection Type B acute aortic dissection

Low-WBC
group (n = 125)

High-WBC
group (n = 217)

p value Low-WBC
group (n = 257)

High-WBC
group (n = 234)

p value

Age (years) 48 ± 14 49 ± 12 0.580 55 ± 13 50 ± 12 0.000
Male, n (%) 111 (88.8) 198 (91.2) 0.461 217 (84.4) 208 (88.9) 0.149
Smoking, n (%) 56 (44.8) 117 (53.9) 0.104 119 (46.3) 131 (56.0) 0.032
Hypertension, n (%) 60 (48.0) 133 (61.3) 0.017 200 (77.8) 184 (78.6) 0.828
Diabetes, n (%) 4 (3.2) 7 (3.2) 0.990 29 (11.3) 29 (12.4) 0.704
Aortic AS, n (%) 13 (10.4) 26 (12.0) 0.658 58 (22.9) 29 (12.6) 0.003
Heart rate (beats/min) 86 ± 15 86 ± 16 0.996 81 ± 14 87 ± 16 0.000
SBP (mmHg) 130 ± 24 139 ± 28 0.003 145 ± 25 154 ± 29 0.000
DBP (mmHg) 74 ± 17 77 ± 19 0.068 87 ± 16 92 ± 21 0.004
TGs (mmol/L) 3.56 ± 0.89 3.66 ± 0.97 0.356 2.56 ± 1.48 4.90 ± 2.67 0.278
TC (mmol/L) 1.19 ± 0.70 1.52 ± 1.10 0.002 2.74 ± 1.74 2.58 ± 1.56 0.309
LDL-C (mmol/L) 2.02 ± 0.76 2.06 ± 0.79 0.684 3.11 ± 13.54 2.23 ± 0.70 0.348
HDL-C (mmol/L) 0.99 ± 0.45 0.95 ± 0.42 0.434 1.00 ± 0.40 1.09 ± 0.65 0.063
Creatinine (µmol/L) 123 ± 197 131 ± 120 0.664 101 ± 108 110 ± 114 0.399
Urea nitrogen (mmol/L) 7.72 ± 5.93 9.15 ± 7.47 0.075 6.70 ± 5.50 7.17 ± 5.38 0.340
Uric acid (mmol/L) 311 ± 124 363 ± 175 0.002 302 ± 107 320 ± 124 0.084
Albumin (g/L) 34 ± 6 34 ± 6 0.816 34 ± 6 36 ± 6 0.019
AST 47 ± 112 266 ± 1054 0.004 43 ± 189 62 ± 221 0.306
PLT (109/L) 184 ± 91 168 ± 86 0.105 204 ± 92 190 ± 88 0.109
LVEF (%) 62.0 ± 8.4 61.6 ± 7.8 0.658 62.4 ± 7.5 62.0 ± 8.4 0.629
Treatment methods - - 0.921 - - 0.890

Medication, n (%) 64 (51.2) 116 (53.5) 70 (27.2) 65 (27.8)
Hybrid operation/
Intervention∗, n (%)

8 (6.4) 13 (6.0) 178 (69.3) 159 (67.9)

Surgery, n (%) 53 (42.4) 88 (40.6) 9 (3.5) 10 (4.3)
AAD, acute aortic dissection; WBC, white blood cells; AS, atherosclerosis; SBP, systolic blood pressure; DBP, diastolic blood
pressure; TGs, triglycerides; TC, total cholesterol; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein
cholesterol; AST, aspartic transaminase; PLT, platelets; LVEF, left ventricular ejection fraction. ∗Hybrid operations are exclusively
conducted for Type A AAD, whereas interventions are specifically for Type B AAD.

3. Results
3.1 General Data of Patients with AAD Categorized by
Various WBC Groups

Among patients with type A AAD, individuals in the
high-WBC group demonstrated a higher incidence of hy-
pertension and elevated systolic blood pressure (SBP) and
total cholesterol (TC), uric acid, and aspartic transami-
nase (AST) levels in comparison to those in the low-WBC
group. Nevertheless, no statistically significant differences
for other variables were found between the two groups, as
indicated in Table 1.

Among patients with type B AAD, those in the high-
WBC group were younger, had a higher incidence of smok-
ing and aortic atherosclerosis (AS), and had higher average
heart rate (HR), SBP, diastolic blood pressure (DBP), and
albumin level compared to those in the low-WBC group.
Nevertheless, no statistically significant differences in the
remaining variables were observed between the two groups,
as indicated in Table 1.

3.2 The Variation in the Mortality Rate in Hospitalized
Patients with AAD Across Different WBC Groups

Among patients with type A AAD, individuals in the
high-WBC group demonstrated a notably increased mortal-
ity rate (37.3% vs. 20.0%) in comparison to patients in the
low-WBC group, with a statistically significant difference
(p = 0.001). Similarly, among patients diagnosed with type
B AAD, those in the high-WBC group exhibited a signifi-
cantly higher mortality rate (7.7% vs. 2.3%) than patients
in the low-WBC group (p = 0.006, Fig. 1).

3.3 Kaplan‒Meier Survival Analysis of Patients with AAD
in Different WBC Groups

Patients with type A AAD in the high-WBC group ex-
hibited a significantly lower survival rate when compared
to those in the low-WBC group (p = 0.001). Similarly, pa-
tients with type B AAD in the high-WBC group demon-
strated a significantly lower survival rate than those in the
low-WBC group (p = 0.006, Fig. 2).
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Fig. 1. The mortality rates of patients with AAD in different WBC groups. (A) The mortality rate of patients with type A aortic
dissection in the high-WBC and low-WBC groups. (B) The mortality rate of patients with type B aortic dissection in the high-WBC and
low-WBC groups. AAD, acute aortic dissection; WBC, white blood cells.

Fig. 2. Kaplan‒Meier survival analysis of patients with AAD in different WBC groups. (A) Kaplan‒Meier survival analysis of
patients with type A AAD in different WBC groups. (B) Kaplan‒Meier survival analysis of patients with type B AAD in different WBC
groups. AAD, acute aortic dissection; WBC, white blood cells.

3.4 Cox Regression Analysis of the Mortality of
Hospitalized Patients with Type A AAD

The univariate Cox regression analysis revealed a sig-
nificant correlation between the mortality risk of hospital-
ized patients with type A AAD and several factors, includ-
ing a WBC count ≥10 × 109/L, age, the PLT count, uric
acid levels, hemoglobin (Hb) levels, and treatment meth-
ods. Furthermore, the multivariate Cox regression anal-
ysis identified a WBC count ≥10 × 109/L (hazard ratio
[HR]: 2.01, 95% confidence interval [CI]: 1.24–3.27, p =
0.005), the PLT count (HR: 0.995, 95% CI: 0.992–0.999, p
= 0.004), and treatment methods (hybrid operation vs. med-
ication: HR: 0.08, 95% CI: 0.01–0.61, p = 0.005; surgery
vs. medication: HR: 0.15, 95% CI: 0.08–0.27, p = 0.000)
as independent factors associated with mortality in hospi-
talized patients with type A AAD (Table 2).

3.5 Cox Regression Analysis of the Mortality of
Hospitalized Patients with Type B AAD

Based on the findings of the univariate Cox regression
analysis, a notable association was observed between the
mortality risk of hospitalized patients diagnosed with type
B AAD and various factors, including an elevated WBC
count (WBC count ≥10 × 109/L), the presence of aortic
AS, heart rate, low density lipoprotein cholesterol (LDL-
C), creatinine, urea nitrogen, uric acid, albumin, and AST
levels, and the employed treatment modalities. Amultivari-
ate Cox regression analysis identified aortic AS (HR 3.89,
95% CI: 1.21–12.57, p = 0.023) and a WBC count ≥10 ×
109/L (HR 4.52, 95% CI: 1.25–16.34, p = 0.021) as the pri-
mary factors contributing to the mortality of hospitalized
patients diagnosed with type B AAD (Table 3).
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Table 2. Cox regression analysis of factors related to the mortality of hospitalized patients with type A AAD.

Variables
Univariate regression analysis Multivariate regression analysis

HR 95% CI p HR 95% CI p

WBC count ≥10 × 109/L 2.08 1.32–3.25 0.001 2.01 1.24–3.27 0.005
Age 1.02 1.005–1.036 0.008 1.01 0.99–1.03 0.261
PLT count 0.994 0.991–0.997 0.000 0.995 0.992–0.999 0.004
Uric acid level 1.001 1.000–1.002 0.030 0.999 0.998–1.000 0.239
Hb level 1.01 1.00–1.02 0.050 1.004 0.993–1.014 0.504
Treatment methods - - 0.000 - - 0.000
Medication 1 - - 1 - -
Hybrid operation 0.07 0.01–0.49 0.008 0.08 0.01–0.61 0.005
Surgery 0.15 0.08–0.25 0.000 0.15 0.08–0.27 <0.001

AAD, acute aortic dissection; WBC, white blood cells; PLT, platelet; Hb, hemoglobin; HR, hazard
ratio; CI, confidence interval.

Table 3. Cox regression analysis of factors related to the mortality of hospitalized patients with type B AAD.

Variables
Univariate regression analysis Multivariate regression analysis

HR 95% CI p value HR 95% CI p value

WBC count ≥10 × 109/L 3.39 1.34–8.53 0.006 4.52 1.25–16.34 0.021
Aortic AS 2.33 1.01–5.56 0.049 3.89 1.21–12.57 0.023
Heart rate 1.05 1.02–1.07 0.000 1.02 0.99–1.05 0.237
LDL-C 0.35 0.17–0.73 0.005 0.59 0.26–1.40 0.235
Creatinine 1.003 1.002–1.004 0.000 1.000 0.996–1.004 0.941
Urea nitrogen 1.08 1.06–1.11 0.000 1.04 0.98–1.11 0.174
Uric acid 1.006 1.003–1.009 0.000 1.003 0.999–1.008 0.190
Albumin 0.94 0.89–0.99 0.029 0.96 0.88–1.04 0.303
AST 1.001 1.000–1.002 0.001 1.000 1.000–1.001 0.336
Treatment methods - - 0.000 - - 0.250
Medication 1 - - 1 - -
Intervention 0.13 0.05–0.34 0.000 0.39 0.13–1.22 0.107
Surgery 0.39 0.05–2.96 0.364 0.46 0.04–5.24 0.532

WBC, white blood cells; LDL-C, low-density lipoprotein cholesterol; AST, aspartic transaminase;
AS, atherosclerosis; AAD, acute aortic dissection; HR, hazard ratio; CI, confidence interval.

3.6 The ROC Curve of the WBC Count and its Subsets for
the Prediction of Death in Hospitalized Patients with AAD

ROC analysis revealed that the area under the curve
(AUC) values of theWBC, neutrophil (NEUT), lymphocyte
(LYM), and monocyte (MONO) counts for predicting the
outcomes of hospitalized patients with type A AAD were
0.615 (95% CI: 0.552–0.678; p = 0.001), 0.620 (95% CI:
0.557–0.682; p = 0.000), 0.500 (95% CI: 0.433–0.568; p
= 0.989), and 0.597 (95% CI: 0.534–0.659; p = 0.004), re-
spectively. Based on the analysis of the ROC curve, it was
determined that the AUC values for hospitalized patients
diagnosed with type A AAD, as predicted by the WBC,
NEUT, LYM, and MONO counts, were 0.762 (95% CI:
0.657–0.868; p = 0.000), 0.762 (95% CI: 0.658–0.866; p =
0.000), 0.514 (95% CI: 0.373–0.655; p = 0.816), and 0.644
(95% CI: 0.525–0.763; p = 0.644), respectively (Table 4).

4. Discussion
4.1 Clinical Risk Stratification and Predictive Factors of
Aortic Dissection

AAD is a cardiac condition with high severity, marked
by a notable mortality rate. The rapid economic growth in
China has led to a gradual comorbid diseases such as hyper-
tension, diabetes, hypercholesteremia, and atherosclerosis.
Consequently, the incidence of AAD has also exhibited an
upward trend over the years [1,21,22]. Enhancing progno-
sis necessitates timely identification and diagnosis and tai-
lored interventions, given the substantial fatality rate asso-
ciated with AAD [1]. Evaluation of the risk level in indi-
viduals with AAD and the implementation of tailored treat-
ment interventions according to their risk levels are imper-
ative in clinical practice to mitigate the mortality rate and
long-term adverse consequences linked to AAD [1]. Previ-
ous studies have demonstrated that inflammation not only
serves as the primary pathological alteration in atheroscle-
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Table 4. The predictive value of the WBC count and its subsets for the mortality of hospitalized patients with AAD.
Type A acute aortic dissection Type B acute aortic dissection

AUC 95% CI p AUC 95% CI p

WBC count 0.615 0.552–0.678 0.001 0.762 0.657–0.868 0.000
Neutrophil count 0.620 0.557–0.682 0.000 0.762 0.658–0.866 0.000
Lymphocyte count 0.500 0.433–0.568 0.989 0.514 0.373–0.655 0.816
Monocyte count 0.597 0.534–0.659 0.004 0.644 0.525–0.763 0.017
AAD, acute aortic dissection; AUC, area under the curve; WBC, white blood cells; CI,
confidence interval.

rosis but also exerts a substantial influence on the initiation
and progression of AAD [8,23]. Biomarkers indicating an
inflammatory response, such as hypersensitive C-reactive
protein (hs-CRP) levels [12,24], theWBC count [20,25], D-
dimer levels [12,26], and the PLT count forecast the prog-
nosis of AAD patients [27].

Li et al. [28,29] conducted a study wherein patients
diagnosed with AAD were included as participants. The
study findings indicated that the thrombosis-inflammation
response plays a substantial role in the initiation and ad-
vancement of AAD. To assess this response, a scoring sys-
tem was developed by calculating the ratio of the WBC
count and mean platelet volume (MPV) to the PLT count
upon patient admission. The results demonstrated that this
scoring system holds predictive value for both complica-
tions during hospitalization and long-term mortality. Based
on the study conducted by Wen et al. [30], it was observed
that individuals with AADwho died during hospitalization,
as well as those with pleural effusion, demonstrated height-
ened plasma CRP levels and WBC counts. Additionally,
a negative association was identified between the plasma
CRP level and WBC count and the duration from symptom
onset to hospital admission. During the period of hospi-
talization, a significant correlation was observed between
mortality and several factors, including age (65 years or
older), an elevated CRP level of 12.05 mg/L or higher, an
increased WBC count of 12.16× 109/L or higher, an aortic
diameter measuring 48 mm or larger, the presence of pleu-
ral effusion, and a DBP exceeding 105 mmHg. This finding
was determined by utilizing multivariate regression analy-
sis.

Sbarouni et al. [31] observed that patients with AAD
demonstrated significantly elevated WBC counts, NEUT
to LYM ratios, and D-dimer levels compared to individu-
als with chronic arterial aneurysms and healthy controls.
Among the patients diagnosed with AAD, those who died
exhibited a noteworthy increase in the WBC count and D-
dimer concentration. Furthermore, the NEUT to LYM ra-
tio proved to be a valuable diagnostic and therapeutic tool
for promptly identifying and managing AAD patients. The
combination of elevated levels of NEUTs and decreased
levels of LYMs (increased neutrophil to lymphocyte ratio
(NLR)) has been demonstrated to promote atherosclerosis,
arterial stiffness and aortic disease in multiple studies [32–

34]. However, the prognostic implications of specific sub-
sets of WBC, such as NEUTs, MONOs, and LYMs, were
not addressed in this study regarding the prognosis of pa-
tients with AAD. Additionally, the study did not investigate
the pathophysiological mechanisms underlying the involve-
ment of these subsets of WBC in patients with AAD.

4.2 Predictive Value of the WBC Count for the Mortality of
Patients with Aortic Dissection

This study examined the influence of the WBC count
and its subsets on the prognosis of hospitalized patients with
AAD. The participants in this research were individuals di-
agnosed with AAD, and the results demonstrated a note-
worthy difference between patients in the high-WBC group
and those in the low-WBC group for both type A and type
B AAD. Based on the Kaplan‒Meier analysis indicated a
notable difference in survival rate between patients in the
high-WBC group and those in the low-WBC group within
both the type A and B cohorts. These findings align with
prior investigations [4,18–20,28,29], substantiating the no-
tion that an elevated WBC count serves as an indicator
of unfavorable clinical outcomes in individuals diagnosed
with AAD. Our study utilized multivariate regression anal-
ysis to investigate the association between the WBC count
and its subsets (the NEUT, LYM, and MONO counts) in
the context of inflammatory reactions. The results indicated
that patients diagnosed with AAD who exhibited a higher
level of WBC had a significantly increased risk of mortal-
ity during their hospitalization period. In patients diagnosed
with type B AAD, a higher WBC count of 10 × 109/L was
identified as a significant predictor of mortality during hos-
pitalization.

In addition, WBC count has been recognized deter-
minant independent prognostic factor for various cardio-
vascular conditions, including acute ST-elevation myocar-
dial infarction (STEMI), ischemic cardiomyopathy (ICM),
and aneurysm [15,35]. Acute coronary syndrome and acute
aortic syndrome (AAS) are characterized by a sustained
inflammatory process. The rupture of plaque in adjacent
blood vessels, influenced by various factors, leads to throm-
bosis or detachment of the innermost layer of the vessels, ul-
timately resulting in aortic dissection [36]. The occurrence
of acute complications in blood vessels, induced by chronic
vascular inflammation, triggers the activation of potential
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inflammatory responses and the development of aseptic in-
flammation. The development and prognosis of patients
with AAD can be influenced by multiple pathways, includ-
ing the interaction of WBC with various factors, such as
PLTs, tissue factors, and fibrins. In addition to producing
numerous, inflammatory factors, WBC play a significant
role in the progression and outcomes of vascular lesions in
individuals with AAD [37–39].

5. Conclusions
WBC count has particular significance in predicting

the outcomes of hospitalized patients with AAD. A high
WBC was associated with an increased risk of mortality in
hospitalized patients with either type A or type B AAD.
This association indicated a high WBC was a risk factor
for mortality during hospitalization. Furthermore, the sub-
sets of WBC, including NEUTs and MONOs, also possess
predictive significance for the mortality of hospitalized pa-
tients with AAD. Elevated NEUT and MONO counts may
contribute to the predictive value of the WBC count in
AAD.

Availability of Data and Materials
The datasets used and analyzed during the current

study are available from the corresponding author on rea-
sonable request.

Author Contributions
YS, YG, and SZ conceived the study design. YS and

CS collected the data. YS and YG summarized the data
and performed the statistical analysis. YS, YG, and SZ
interpreted the data and drafted the manuscript. All au-
thors contributed to editorial changes in the manuscript. All
the authors have accepted responsibility for the entire con-
tent of this submitted manuscript and approved submission.
All authors have participated sufficiently in the work and
agreed to be accountable for all aspects of the work.

Ethics Approval and Consent to Participate
The study was conducted in compliance with the

Helsinki Declaration. The Human Ethics Committee of
West China Hospital of Sichuan University approved the
study protocol (NO.2019-565). This was a retrospective
chart review that did not require informed consent.

Acknowledgment
We would like to thank all the participants of this

project.

Funding
This work was supported by the National Key Re-

search and Development Program of China (grant number
2021YFC2501800).

Conflict of Interest
The authors declare no conflict of interest.

References
[1] Isselbacher EM, Preventza O, Hamilton Black J, 3rd, Au-

goustides JG, Beck AW, Bolen MA, et al. 2022 ACC/AHA
Guideline for the Diagnosis and Management of Aortic Disease:
A Report of the American Heart Association/American College
of Cardiology Joint Committee on Clinical Practice Guidelines.
Circulation. 2022; 146: e334–e482. https://doi.org/10.1161/CI
R.0000000000001106.

[2] Ganizada BH, Veltrop RJA, Akbulut AC, Koenen RR, Accord
R, Lorusso R, et al. Unveiling cellular and molecular aspects
of ascending thoracic aortic aneurysms and dissections. Basic
Research in Cardiology. 2024; 119: 371–395. https://doi.org/10.
1007/s00395-024-01053-1.

[3] Sen I, Erben YM, Franco-Mesa C, DeMartino RR. Epidemiol-
ogy of aortic dissection. Seminars in Vascular Surgery. 2021; 34:
10–17. https://doi.org/10.1053/j.semvascsurg.2021.02.003.

[4] Zhou Y, Yang G, He H, Pan X, Peng W, Chai X. Association
between admission time and in-hospital mortality in acute aortic
dissection patients: A retrospective cohort study. Heart & Lung:
the Journal of Critical Care. 2020; 49: 651–659. https://doi.org/
10.1016/j.hrtlng.2020.04.005.

[5] Kim JB, Choo SJ, Kim WK, Kim HJ, Jung SH, Chung CH, et
al. Outcomes of acute retrograde type A aortic dissection with an
entry tear in descending aorta. Circulation. 2014; 130: S39–S44.
https://doi.org/10.1161/CIRCULATIONAHA.113.007839.

[6] Alkhalfan F, Nafee T, Yee MK, Chi G, Kalayci A, Plotnikov
A, et al. Relation of White Blood Cell Count to Bleeding and Is-
chemic Events in PatientsWithAcute Coronary Syndrome (from
the ATLAS ACS 2-TIMI 51 Trial). The American Journal of
Cardiology. 2020; 125: 661–669. https://doi.org/10.1016/j.am
jcard.2019.12.007.

[7] Li Y, Fan F, Jia J, Li J, Huo Y, Zhang Y. WBC count predicts
the risk of new-onset peripheral arterial disease in a Chinese
community-based population. Hypertension Research: Official
Journal of the Japanese Society of Hypertension. 2017; 40: 932–
936. https://doi.org/10.1038/hr.2017.64.

[8] Li DZ, Yu J, Du RS, Zeng R, Zeng Z. Thrombo-
inflammatory status and prognosis of acute type
A aortic dissection. Herz. 2016; 41: 250–251.
https://doi.org/10.1007/s00059-015-4356-6.

[9] Shah B, Baber U, Pocock SJ, Krucoff MW, Ariti C, Gibson
CM, et al. White Blood Cell Count and Major Adverse Car-
diovascular Events After Percutaneous Coronary Intervention in
the Contemporary Era: Insights From the PARIS Study (Pat-
terns of Non-Adherence to Anti-Platelet Regimens in Stented
Patients Registry). Circulation. Cardiovascular Interventions.
2017; 10: e004981. https://doi.org/10.1161/CIRCINTERVEN
TIONS.117.004981.

[10] Kurihara T, Shimizu-Hirota R, Shimoda M, Adachi T, Shimizu
H, Weiss SJ, et al. Neutrophil-derived matrix metallopro-
teinase 9 triggers acute aortic dissection. Circulation. 2012; 126:
3070–3080. https://doi.org/10.1161/CIRCULATIONAHA.112.
097097.

[11] Jiang H, Zhao Y, Su M, Sun L, Chen M, Zhang Z, et al.
A proteome-wide screen identifies the calcium binding pro-
teins, S100A8/S100A9, as clinically relevant therapeutic tar-
gets in aortic dissection. Pharmacological Research. 2024; 199:
107029. https://doi.org/10.1016/j.phrs.2023.107029.

[12] Huang M, Lian Y, Zeng Z, Li J. D-dimer, C-reactive protein and
matrix metalloproteinase 9 for prediction of type A aortic dis-
section patient survival. ESC Heart Failure. 2024; 11: 147–154.
https://doi.org/10.1002/ehf2.14552.

7

https://doi.org/10.1161/CIR.0000000000001106
https://doi.org/10.1161/CIR.0000000000001106
https://doi.org/10.1007/s00395-024-01053-1
https://doi.org/10.1007/s00395-024-01053-1
https://doi.org/10.1053/j.semvascsurg.2021.02.003
https://doi.org/10.1016/j.hrtlng.2020.04.005
https://doi.org/10.1016/j.hrtlng.2020.04.005
https://doi.org/10.1161/CIRCULATIONAHA.113.007839
https://doi.org/10.1016/j.amjcard.2019.12.007
https://doi.org/10.1016/j.amjcard.2019.12.007
https://doi.org/10.1038/hr.2017.64
https://doi.org/10.1007/s00059-015-4356-6
https://doi.org/10.1161/CIRCINTERVENTIONS.117.004981
https://doi.org/10.1161/CIRCINTERVENTIONS.117.004981
https://doi.org/10.1161/CIRCULATIONAHA.112.097097
https://doi.org/10.1161/CIRCULATIONAHA.112.097097
https://doi.org/10.1016/j.phrs.2023.107029
https://doi.org/10.1002/ehf2.14552
https://www.imrpress.com


[13] Shen WY, Li H, Zha AH, Luo RY, Zhang YL, Luo C, et al.
Platelets reprogram monocyte functions by secreting MMP-9 to
benefit postoperative outcomes following acute aortic dissec-
tion. iScience. 2023; 26: 106805. https://doi.org/10.1016/j.isci
.2023.106805.

[14] Jia Y, Li D, Yu J, Jiang W, Liu Y, Li F, et al. Prognos-
tic value of interleukin-33, sST2, myeloperoxidase, and ma-
trix metalloproteinase-9 in acute aortic dissection. Frontiers in
Cardiovascular Medicine. 2023; 9: 1084321. https://doi.org/10.
3389/fcvm.2022.1084321.

[15] Lassale C, Curtis A, Abete I, van der Schouw YT, Verschuren
WMM, Lu Y, et al. Elements of the complete blood count as-
sociated with cardiovascular disease incidence: Findings from
the EPIC-NL cohort study. Scientific Reports. 2018; 8: 3290.
https://doi.org/10.1038/s41598-018-21661-x.

[16] Seo IH, Lee YJ. Usefulness of Complete Blood Count
(CBC) to Assess Cardiovascular and Metabolic Diseases
in Clinical Settings: A Comprehensive Literature Review.
Biomedicines. 2022; 10: 2697. https://doi.org/10.3390/biomed
icines10112697.

[17] Suzuki K, Kimura N, Mieno M, Hori D, Sezai A, Yamaguchi
A, et al. Factors related to white blood cell elevation in acute
type A aortic dissection. PloS One. 2020; 15: e0228954. https:
//doi.org/10.1371/journal.pone.0228954.

[18] Ma M, Shi J, Feng X, Wang J, Liu L, Wei X. The elevated
admission white blood cell count relates to adverse surgical
outcome of acute Stanford type a aortic dissection. Journal of
Cardiothoracic Surgery. 2020; 15: 48. https://doi.org/10.1186/
s13019-020-1078-5.

[19] Chen ZR, Huang B, Lu HS, Zhao ZH, Hui RT, Yang YM, et
al. Admission white blood cell count predicts short-term clinical
outcomes in patients with uncomplicated Stanford type B acute
aortic dissection. Journal of Geriatric Cardiology: JGC. 2017;
14: 49–56. https://doi.org/10.11909/j.issn.1671-5411.2017.01.
011.

[20] Zhang C, Fu Z, Bai H, Lin G, Shi R, Chen X, et al. Admis-
sion white blood cell count predicts post-discharge mortality in
patients with acute aortic dissection: data from the MIMIC-
III database. BMC Cardiovascular Disorders. 2021; 21: 462.
https://doi.org/10.1186/s12872-021-02275-0.

[21] Afifi RO, Sandhu HK, Leake SS, Boutrous ML, Kumar V, 3rd,
Azizzadeh A, et al. Outcomes of Patients With Acute Type B
(DeBakey III) Aortic Dissection: A 13-Year, Single-Center Ex-
perience. Circulation. 2015; 132: 748–754. https://doi.org/10.
1161/CIRCULATIONAHA.115.015302.

[22] Yao J, Bai T, Zhou C, Yang B, Sun L. Preoperative clinical
characteristics and risk assessment in Sun’s modified classifi-
cation of Stanford type A acute aortic dissection. BMC Car-
diovascular Disorders. 2024; 24: 556. https://doi.org/10.1186/
s12872-024-04145-x.

[23] Cifani N, Proietta M, Tritapepe L, Di Gioia C, Ferri L, Taurino
M, et al. Stanford-A acute aortic dissection, inflammation, and
metalloproteinases: a review. Annals of Medicine. 2015; 47:
441–446. https://doi.org/10.3109/07853890.2015.1073346.

[24] Chen X, Zhou J, Fang M, Yang J, Wang X, Wang S, et al.
Procalcitonin, Interleukin-6 and C-reactive Protein Levels Pre-
dict Renal Adverse Outcomes and Mortality in Patients with
Acute Type A Aortic Dissection. Frontiers in Surgery. 2022; 9:
902108. https://doi.org/10.3389/fsurg.2022.902108.

[25] Fan X, Huang B, Lu H, Zhao Z, Lu Z, Yang Y, et al. Impact
of Admission White Blood Cell Count on Short- and Long-term
Mortality in Patients With Type A Acute Aortic Dissection: An
Observational Study. Medicine. 2015; 94: e1761. https://doi.or
g/10.1097/MD.0000000000001761.

[26] Essat M, Goodacre S, Pandor A, Ren S, Ren S, Clowes M. Di-

agnostic Accuracy of D-Dimer for Acute Aortic Syndromes:
Systematic Review and Meta-Analysis. Annals of Emergency
Medicine. 2024; 84: 409–421. https://doi.org/10.1016/j.anneme
rgmed.2024.05.001.

[27] Huang B, Tian L, Fan X, Zhu J, Liang Y, Yang Y. Low admission
platelet counts predicts increased risk of in-hospital mortality in
patients with typeA acute aortic dissection. International Journal
of Cardiology. 2014; 172: e484–e486. https://doi.org/10.1016/j.
ijcard.2014.01.001.

[28] LiD,YeL,Yu J, DengL, Liang L,MaY, et al. Significance of the
thrombo-inflammatory status-based novel prognostic score as a
useful predictor for in-hospital mortality of patients with type
B acute aortic dissection. Oncotarget. 2017; 8: 79315–79322.
https://doi.org/10.18632/oncotarget.18105.

[29] Li DZ, Li XM, Sun HP, Yang YN, Ma YT, Qu YY, et al. A novel
simplified thrombo-inflammatory prognostic score for predict-
ing in-hospital complications and long-termmortality in patients
with type A acute aortic dissection: a prospective cohort study.
European Heart Journal Supplements. 2015; 17: C26–C33.

[30] Wen D, Wu HY, Jiang XJ, Zhang HM, Zhou XL, Li JJ, et al.
Role of plasma C-reactive protein and white blood cell count
in predicting in-hospital clinical events of acute type A aortic
dissection. Chinese Medical Journal. 2011; 124: 2678–2682.

[31] Sbarouni E, Georgiadou P, Analitis A, Voudris V. High neu-
trophil to lymphocyte ratio in type A acute aortic dissection fa-
cilitates diagnosis and predicts worse outcome. Expert Review
of Molecular Diagnostics. 2015; 15: 965–970. https://doi.org/
10.1586/14737159.2015.1042367.

[32] Yu XY, Li XS, Li Y, Liu T, Wang RT. Neutrophil-lymphocyte
ratio is associated with arterial stiffness in postmenopausal
women with osteoporosis. Archives of Gerontology and Geri-
atrics. 2015; 61: 76–80. https://doi.org/10.1016/j.archger.2015.
03.011.

[33] Açar G, Fidan S, Uslu ZA, Turkday S, Avci A, Alizade E, et al.
Relationship of neutrophil-lymphocyte ratio with the presence,
severity, and extent of coronary atherosclerosis detected by
coronary computed tomography angiography. Angiology. 2015;
66: 174–179. https://doi.org/10.1177/0003319714520954.

[34] Sonaglioni A, Esposito V, Caruso C, Nicolosi GL, Bianchi S,
Lombardo M, et al. Association between neutrophil to lym-
phocyte ratio and carotid artery wall thickness in healthy preg-
nant women. European Journal of Obstetrics, Gynecology, and
Reproductive Biology. 2020; 255: 98–104. https://doi.org/10.
1016/j.ejogrb.2020.10.034.

[35] Thomas MR, Lip GYH. Novel Risk Markers and Risk As-
sessments for Cardiovascular Disease. Circulation Research.
2017; 120: 133–149. https://doi.org/10.1161/CIRCRESAHA
.116.309955.

[36] Yu X, Chen Y, Peng Y, Chen L, Lin Y. The Pan-Immune Inflam-
mation Value at Admission Predicts Postoperative in-hospital
Mortality in Patients with Acute Type AAortic Dissection. Jour-
nal of Inflammation Research. 2024; 17: 5223–5234. https:
//doi.org/10.2147/JIR.S468017.

[37] Ye J, Wang Y, Wang Z, Ji Q, Huang Y, Zeng T, et al. Circulating
Th1, Th2, Th9, Th17, Th22, and Treg Levels in Aortic Dissec-
tion Patients. Mediators of Inflammation. 2018; 2018: 5697149.
https://doi.org/10.1155/2018/5697149.

[38] Jia Y, Li D, Yu J, Jiang W, Liu Y, Li F, et al. Angiogenesis in
Aortic Aneurysm andDissection: A Literature Review. Reviews
in Cardiovascular Medicine. 2023; 24: 223. https://doi.org/10.
31083/j.rcm2408223.

[39] Wang Y, Gao P, Li F, Du J. Insights on aortic aneurysm and dis-
section: Role of the extracellular environment in vascular home-
ostasis. Journal of Molecular and Cellular Cardiology. 2022;
171: 90–101. https://doi.org/10.1016/j.yjmcc.2022.06.010.

8

https://doi.org/10.1016/j.isci.2023.106805
https://doi.org/10.1016/j.isci.2023.106805
https://doi.org/10.3389/fcvm.2022.1084321
https://doi.org/10.3389/fcvm.2022.1084321
https://doi.org/10.1038/s41598-018-21661-x
https://doi.org/10.3390/biomedicines10112697
https://doi.org/10.3390/biomedicines10112697
https://doi.org/10.1371/journal.pone.0228954
https://doi.org/10.1371/journal.pone.0228954
https://doi.org/10.1186/s13019-020-1078-5
https://doi.org/10.1186/s13019-020-1078-5
https://doi.org/10.11909/j.issn.1671-5411.2017.01.011
https://doi.org/10.11909/j.issn.1671-5411.2017.01.011
https://doi.org/10.1186/s12872-021-02275-0
https://doi.org/10.1161/CIRCULATIONAHA.115.015302
https://doi.org/10.1161/CIRCULATIONAHA.115.015302
https://doi.org/10.1186/s12872-024-04145-x
https://doi.org/10.1186/s12872-024-04145-x
https://doi.org/10.3109/07853890.2015.1073346
https://doi.org/10.3389/fsurg.2022.902108
https://doi.org/10.1097/MD.0000000000001761
https://doi.org/10.1097/MD.0000000000001761
https://doi.org/10.1016/j.annemergmed.2024.05.001
https://doi.org/10.1016/j.annemergmed.2024.05.001
https://doi.org/10.1016/j.ijcard.2014.01.001
https://doi.org/10.1016/j.ijcard.2014.01.001
https://doi.org/10.18632/oncotarget.18105
https://doi.org/10.1586/14737159.2015.1042367
https://doi.org/10.1586/14737159.2015.1042367
https://doi.org/10.1016/j.archger.2015.03.011
https://doi.org/10.1016/j.archger.2015.03.011
https://doi.org/10.1177/0003319714520954
https://doi.org/10.1016/j.ejogrb.2020.10.034
https://doi.org/10.1016/j.ejogrb.2020.10.034
https://doi.org/10.1161/CIRCRESAHA.116.309955
https://doi.org/10.1161/CIRCRESAHA.116.309955
https://doi.org/10.2147/JIR.S468017
https://doi.org/10.2147/JIR.S468017
https://doi.org/10.1155/2018/5697149
https://doi.org/10.31083/j.rcm2408223
https://doi.org/10.31083/j.rcm2408223
https://doi.org/10.1016/j.yjmcc.2022.06.010
https://www.imrpress.com

	1. Introduction
	2. Materials and Methods
	2.1 Patient Population
	2.2 Data 
	2.3 Endpoints
	2.4 Statistical Analysis

	3. Results
	3.1 General Data of Patients with AAD Categorized by Various WBC Groups
	3.2 The Variation in the Mortality Rate in Hospitalized Patients with AAD Across Different WBC Groups
	3.3 Kaplan‒Meier Survival Analysis of Patients with AAD in Different WBC Groups
	3.4 Cox Regression Analysis of the Mortality of Hospitalized Patients with Type A AAD
	3.5 Cox Regression Analysis of the Mortality of Hospitalized Patients with Type B AAD
	3.6 The ROC Curve of the WBC Count and its Subsets for the Prediction of Death in Hospitalized Patients with AAD

	4. Discussion
	4.1 Clinical Risk Stratification and Predictive Factors of Aortic Dissection
	4.2 Predictive Value of the WBC Count for the Mortality of Patients with Aortic Dissection

	5. Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

