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Background: The level of blood lipid is closely related to prognosis in cardiovascular diseases. This study 
aims to analyze the effect of serum low-density lipoprotein cholesterol (LDL-C) levels on the long-term 
mortality in acute aortic dissection (AAD). A lower admission LDL-C level is associated with an increased 
risk of long-term mortality in AAD.
Methods: We analyzed the data of 284 patients with AAD admitted to the First Affiliated Hospital of Shantou 
University Medical College from February 2016 to September 2019. Patients were followed up post-discharge. 
All patients were divided into either an LDL-C low-level group or an LDL-C high-level group according to 
the optimal cut-off point obtained by the receiver operating characteristic (ROC) curve. The endpoint outcome 
was long-term mortality in AAD. A survival analysis and Cox proportional hazards model were used.
Results: According to the Youden index, the optimal cut-off point for LDL-C was 2.755 mmol/L. The 
Kaplan-Meier survival analysis curves showed that the long-term mortality of the LDL-C low-level group 
(<2.755 mmol/L) was significantly higher than that of the LDL-C high-level group (≥2.755 mmol/L) (log-
rank χ2=13.912, P<0.001). After multivariate Cox regression analysis, LDL-C <2.755 mmol/L was still 
significantly associated with long-term mortality in AAD (HR=3.287, 95% CI: 1.637–6.600, P=0.001). In 
addition, cystatin C was also an independent risk factor for the long-term prognosis of AAD (HR=1.253, 
95% CI: 1.057–1.486, P=0.009).
Conclusions: A lower admission LDL-C level may be associated with an increased risk of long-term 
mortality in AAD.
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Introduction

Acute aortic dissection (AAD) is a relatively rare cardiovascular 
disease, which has severe chest and back pain with a tearing 
quality as the primary clinical manifestation and a high 
mortality rate, especially in the case of delayed diagnosis and 
treatment (1). Epidemiological investigation shows that the 

mortality of acute Stanford type A aortic dissection (ATAAD) 
without surgical treatment increases by 1–2% per hour within 
24 hours (2). Therefore, it is essential to quickly identify and 
diagnose high-risk patients by evaluating risk factors and 
conducting risk stratification. At present, it is recognized that 
the primary pathogenesis of aortic dissection is atherosclerosis 
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and hypertension. As such, in 2014, the European Society 
of Cardiology’s Guidelines for Diagnosis and Treatment of 
Aortic Diseases recommended that patients should monitor 
their blood pressure for an extended period after discharge and 
control it within an ideal range (3).

Dyslipidemia plays a key role in the occurrence and 
development of atherosclerosis and major cardiovascular 
events (4,5). In these conditions, low-density lipoprotein 
(LDL) is transformed from very-low-density lipoprotein 
(VLDL) and high-density lipoprotein (HDL). As 50% of 
LDL particles are cholesterol, this constitutes the principal 
cholesterol in blood lipoprotein. Many studies have suggested 
that an elevated serum low-density lipoprotein cholesterol 
(LDL-C) level is the main risk factor for atherosclerosis. 
The risk of atherosclerosis cardiovascular disease (ASCVD) 
is also significantly increased in patients with elevated 
serum LDL-C levels (6,7). Mainstream opinions suggest 
that reducing the LDL-C level is the primary goal of blood 
lipid management in patients with cardiovascular diseases 
(8,9). However, there is no clear guidance on whether it 
is necessary to delay the progression of atherosclerosis by 
lowering blood lipid levels to prevent the recurrence of aortic 
dissection or the risk of other cardiovascular diseases.

Several studies have shown that levels of total cholesterol 
(TC) and high-density lipoprotein cholesterol (HDL-C) are 
closely related to the in-hospital mortality of AAD patients 
(10-12). In a recent report explored the prediction of plasma 
biomarkers for the short-term prognosis of patients with 
AAD, includes admission LDL-C level. The study shows 
that an independent association has been shown between 
LDL-C and in-hospital mortality in patients with AAD (OR 
0.373, 95% CI: 0.148–0.940) (13). However, such studies are 
limited to the short-term prognosis of patients. In addition, 
the relationship between LDL-C, which is closely related 
to atherosclerosis, and prognosis in AAD has not been 
established. Therefore, this study retrospectively analyzed the 
data of patients with AAD and the correlation between serum 
LDL-C levels and long-term mortality in AAD.

We present the following article in accordance with the 
STARD reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-3511).

Methods

Participants

Consecutive patients with suspected acute aortic dissection 
admitted to the emergency center of the First Affiliated 

Hospital of Shantou University Medical College from 
February 2016 to September 2019 were eligible to be 
included in this study. The inclusion criterion was AAD 
diagnosed by multi-slice spiral CT scanning, using the 
diagnostic criteria specified in the 2014 European Society 
of Cardiology Guidelines for Diagnosis and Treatment of 
Aortic Diseases (3). The exclusion criteria were as follows: 
(I) iatrogenic aortic dissection, a history of cardiac or aortic 
surgery, traumatic aortic dissection, or AAD complicated 
with Marfan syndrome or vasculitis; (II) non-first diagnosis 
with aortic dissection; (III) in-hospital death; and (IV) 
incomplete data. 

The study protocol was approved by the Medical Ethics 
Committee of The First Affiliated Hospital of Shantou 
University Medical College (no. 2020-141). All subjects 
signed informed consent, in line with the Declaration of 
Helsinki (as revised in 2013).

Data collection and definitions

The baseline characteristic data included age, sex, history 
of smoking, history of hypertension, history of diabetes 
mellitus, history of coronary heart disease, and admission 
systolic/diastolic blood pressure. Other recorded clinical 
characteristics included hematological indexes (white blood 
cell count, neutrophil ratio, hemoglobin concentration, 
LDL-C, serum creatinine, urea nitrogen, uric acid, estimated 
glomerular filtration rate, cystatin-C, and glycosylated 
hemoglobin), the in-hospital drug treatment plan, imaging 
examinations, and surgical interventions. A medical history 
of hypertension and diabetes was determined according 
to the previous medical history of antihypertensive and 
hypoglycemic drug use. The history of coronary heart disease 
was based on the previous medical history documented 
in the hospital medical records, or previous coronary 
angiography that showed at least one of the following had 
coronary stenosis ≥50%: the left main artery, left anterior 
descending branch, left circumflex branch, or right coronary 
artery. Admission systolic blood pressure/diastolic blood 
pressure was determined by taking the brachial artery blood 
pressure measured when the patient‘s left upper limb or 
right upper limb was at the same horizontal line with the 
heart, measuring the blood pressure of both left and right 
upper limbs, and recording the higher value. All blood 
indexes were detected within 48 hours of admission. The 
estimated glomerular filtration rate was converted by an 
MDRD simplified formula (14). The choice of surgical 
intervention was determined by experienced cardiac surgeons 
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or cardiovascular interventionists in the hospital.

Outcome

The endpoint outcome was the long-term mortality of patients 
with AAD admitted to hospital from February 2016 to April 
2020. The main end event of this study was death caused by 
various reasons, including direct or recurrent AAD and was 
based on the patients’ survival status at the follow-up deadline.

Statistical analysis

Continuous variables are presented as the mean ± SD if 

normally distributed or as the median and interquartile 
range for non-normal distributions. Baseline characteristics 
were compared among the groups using ANOVA or 
Wilcoxon rank-sum tests, as appropriate. A receiver 
operating characteristic (ROC) analysis was performed 
to determine the optimal cut-off for admission serum 
LDL-C values in predicting the presence of events with 
high sensitivity and specificity. Kaplan-Meier survival 
curves stratified by admission serum LDL-C levels were 
constructed and compared using the log-rank test. A 
multivariate Cox proportional hazard model was used to 
estimate the role of admission serum LDL-C level as a 
factor affecting AAD mortality.

Results

Patients enrolled and follow-up

From February 2016 to September 2019, 523 patients 
were diagnosed as AAD in the First Affiliated Hospital of 
Shantou University Medical College. A final number of 284 
AAD patients were included in this study after screening 
according to the exclusion criteria (non-first diagnosis, 
n=136; Marfan syndrome, n=9; vasculitis, n=1; traumatic 
AAD, n=6; incomplete data, n=71; and in-hospital death, 
n=16) (Figure 1). During the median follow-up period of  
18 months (range, 9–27 months), 51 patients died, while 
233 patients survived.

The receiver operating characteristic (ROC) analysis

A ROC analysis was performed to determine the optimal 
cut-off value for admission LDL-C in predicting the 
presence of adverse events with high sensitivity and 
specificity (Figure 2). According to the results, the AUC was 
0.641 (95% CI: 0.556–0.726, P=0.002), and the Youden index 
was 0.288. The optimal cut-off point was 2.755 mmol/L  
for admission LDL-C (sensitivity: 66.1%, specificity: 
62.7%). According to the optimal cut-off point, patients 
were divided into a low LDL-C level group (<2.755 mmol/L) 
and a high LDL-C level group (≥2.755 mmol/L).

The baseline characteristics between the two groups

Comparison of the baseline characteristics between the two 
groups showed no statistical differences in the majority of 
the basic demographic variables, as shown in Table 1. There 
were significant differences in admission SBP (159.57±29.10 

523 AAD patients enrolled

284 AAD patients included

239 Excluded: 

· Non-first diagnosis: 136
· Marfan syndrome: 9
· Vasculitis: 1
· Traumatic AAD: 6
· Incomplete information: 71
· In-hospital death: 16

Figure 1 Patient selection. AAD, acute aortic dissection.
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Figure 2 Receiver operating characteristic (ROC) curves for 
admission serum LDL-C to predict the long-term mortality risk 
of AAD. LDL-C, low-density lipoprotein cholesterol; AAD, acute 
aortic dissection.
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vs.  166.86±30.66, P=0.047), DBP (89.10±18.66 vs. 
94.99±20.98, P=0.017), Hgb [121 (111–131) vs. 128  
(116–137), P=0.003], HbA1c [5.7 (5.31–6.13) vs. 5.84  

(5.57–6.1), P=0.037], and β-blockers [55 (54.5%) vs. 63 
(39.9%), P=0.015]. In addition, the mortality rate of AAD 
patients in the low LDL-C group was significantly higher 

Table 1 Baseline characteristics according to admission serum LDL-C levels in AAD patients

Variables Low LDL-C  (n=111) High LDL-C  (n=173) P value

Age (years) 60 (48–67) 57 (48.5–64) 0.219

Sex: male, n (%) 90 (81.1) 132 (76.3) 0.211

History of smoking, n (%) 75 (67.6) 112 (64.7) 0.360

Stanford classification, n (%) 0.340

Stanford Type A 53 (47.7) 77 (44.5)

Stanford Type B 58 (52.3) 96 (55.5)

History of hypertension, n (%) 77 (69.4) 115 (66.5) 0.354

History of diabetes mellitus, n (%) 8 (7.2) 5 (2.9) 0.081

History of coronary heart disease, n (%) 2 (1.8) 5 (2.9) 0.439

Admission SBP, mmHg 159.57±29.10 166.86±30.66 0.047*

Admission DBP, mmHg 89.10±18.66 94.99±20.98 0.017*

WBC, 10E+9/L 12.21±4.15 12.60±6.03 0.812

NE% 83.38 (78.28–87.5) 83.21 (75.84–87.16) 0.311

Hgb, g/L 121 (111–131) 128 (116–137) 0.003*

Cr, μmol/L 118 (95–165) 110.5 (92.25–153) 0.310

eGFR, mL/(min·1.73 m
2
) 54.59±22.95 57.10±21.39 0.479

UA, μmol/L 407.45±131.08 419.23±127.14 0.593

BUN, mmol/L 7.5 (6.0–11.1) 6.94 (5.79–10.03) 0.175

HbA1b, % 5.7 (5.31–6.13) 5.84 (5.57–6.1)  0.037*

CySC, mg/L 1.145 (0.88–1.67) 1.07 (0.86–1.51) 0.204

Drug treatment in-hospital, n (%)

Statin 18 (17.8) 29 (18.4) 0.526

ACEI/ARB 33 (32.7) 50 (31.6) 0.484

β-blocker 55 (54.5) 63 (39.9)  0.015*

Calcium channel blockers 37 (36.6) 71 (44.9) 0.116

Diuretics 29 (28.7) 42 (26.6) 0.407

α-blocker 16 (15.8) 21 (13.3) 0.345

Surgical intervention, n (%) 70 (63.1) 121 (69.9) 0.141

Long-term death, n (%) 32 (28.8) 19 (11.0) <0.001*

*, there were significant differences between the low LDL-C group and the high LDL-C group. AAD, acute aortic dissection; LDL-C,  
low-density lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure; WBC, white blood cell count; NE, 
neutrophil ratio; Hgb, hemoglobin; Cr, creatinine; eGFR, estimated glomerular filtration rate; UA, uric acid; BUN, blood urea nitrogen; 
HbA1b, glycosylated hemoglobin; CySC, cystatin-C.
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than that in the high LDL-C group [32 (28.8%) vs. 19 
(11%), P<0.001].

Kaplan-Meier survival analysis

The Kaplan-Meier survival curves grouped by admission 
serum LDL-C levels are illustrated in Figure 3. The log-
rank test showed significant differences in the long-
term cumulative survival rate among patients grouped by 
admission serum LDL-C level. The cumulative survival rate 
of the high LDL-C group was significantly higher than that 
of the low LDL-C group (log-rank χ2=13.912, P<0.001).

Univariate and multivariate Cox proportional hazards model

A Cox regression model was used to identify the prognostic 
value of LDL-C levels for long-term mortality. Univariate 
and multivariate Cox regression analyses for long-term 
mortality in all the enrolled patients are presented in  
Tables 2 and 3, respectively. Since the mortality rate is higher 
in the low LDL-C group, the high LDL-C group is taken 
as the reference object. Compared to the high LDL-C 
level group, the risk of long-term all-cause mortality rate in 
the low LDL-C level group was significantly higher (HR 
=2.732, 95% CI: 1.548–4.821, P=0.001). Other indicators 
significantly related to the long-term mortality of AAD are 
shown in Table 2.

The univariate Cox regression analysis results were 
combined with the clinical variables to perform the 

multivariate Cox regression analysis, as shown in Table 3. 
After adjusting for age, sex, admission SBP, admission DBP, 
history of smoking, history of hypertension, history of 
diabetes mellitus, history of coronary heart disease, Stanford 
classification, Hgb, cystatin C (CySC), HbA1c, β-blocker, 
α-blocker, and surgical intervention, the low LDL-C 
level group was significantly correlated with the long-
term mortality of AAD (HR =3.287, 95% CI: 1.637–6.600, 
P=0.001). Moreover, increased age (HR =1.051, 95% CI: 
1.020–1.083, P=0.001), Stanford type A (HR =2.177, 95% 
CI: 1.037–4.568, P=0.040), and CySC (HR =1.253, 95% 
CI: 1.057–1.486, P=0.009) were independent risk factors for 
AAD. Surgical intervention was a protective factor for the 
long-term survival of AAD (HR =0.279, 95% CI: 0.135–
0.578, P=0.001).

Discussion

In this study, we retrospectively analyzed the relationship 
between LDL-C levels and long-term all-cause mortality 
in 284 AAD patients. The Kaplan-Meier survival curves 
showed that the long-term mortality rate of the low 
LDL-C group was significantly higher than that of the high 
LDL-C group. After multivariate Cox regression analysis, 
a significant correlation remained between serum LDL-C 
levels and long-term death risk in AAD (P<0.05). Thus, 
serum LDL-C can be used as an independent predictor of 
long-term mortality in AAD. In contrast to previous studies, 
our study shows that a lower admission LDL-C level may 
be related to an increased risk of long-term mortality. 
Moreover, we found that increased age and Stanford type 
A were independent risk factors for all-cause mortality in 
AAD, and surgical intervention was a protective factor for 
the long-term survival of AAD patients.

High cholesterol has always been considered as one 
of the main risk factors for cardiovascular diseases. Many 
studies have shown that elevated LDL-C levels can increase 
the risk of coronary heart disease, hypertension, and other 
diseases (15,16). The 2018 American Heart Association 
(AHA) Guideline on the Management of Blood Cholesterol 
recommends that patients with ASCVD be treated with 
a high-intensity statin or the maximum tolerable dose of 
statin to reduce LDL-C levels. According to the guideline, 
the lower the LDL-C level, the greater the reduction in 
the prognostic risk for patients with ASCVD (17). Piao  
et al. (18) reported that statins could improve the prognosis 
of patients with acute myocardial infarction whose LDL-C 
baseline level was lower than 50 mg/dL. However, a large-

Log-rank χ2=13.912

P<0.001
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Figure 3 Kaplan-Meyer curves showing the cumulative long-term 
survival rate according to serum LDL-C level in patients with 
AAD. LDL-C, low-density lipoprotein cholesterol; AAD, acute 
aortic dissection.
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scale, prospective, multicenter study by Ahn et al. (19) in 
South Korea indicated that patients with acute myocardial 
infarction who received an LDL-C treatment target value 
<70 mg/dL did not show better clinical results. In addition, 

many studies have shown that low cholesterol is related to 
a worse prognosis and higher mortality in cardiovascular 
diseases, which is called the “cholesterol paradox”. Many 
studies on cardiovascular diseases support this conclusion. 

Table 2 Predictors of long-term all-cause mortality in patients with AAD by univariate Cox analysis

Variables HR 95% CI P value

Age, years 1.062 1.036–1.088 <0.001*

Sex: male 0.814 0.433–1.529 0.522

LDL-C group, mmol/L 0.001*

Low LDL-C 2.732 1.548–4.821

High LDL-C 1.000 –

History of smoking 0.799 0.456–1.403 0.435

Stanford type A 2.155 1.221–3.804  0.008*

History of hypertension 0.87 0.490–1.546 0.636

History of diabetes mellitus 1.831 0.659–5.084 0.246

History of coronary heart disease 1.694 0.412–6.972 0.465

Admission SBP, mmHg 0.993 0.983–1.002 0.120

Admission DBP, mmHg 0.983 0.970–0.997  0.018*

WBC, 10E+9/L 1.011 0.973–1.051 0.573

NE% 1.011 0.981–1.041 0.481

Hgb, g/L 1.003 0.987–1.018 0.723

Cr, μmol/L 1.000 0.998–1.003 0.717

eGFR, mL/(min·1.73 m
2
) 0.989 0.977–1.002 0.092

UA, μmol/L 0.999 0.997–1.001 0.328

BUN, mmol/L 1.039 0.987–1.094 0.148

HbA1b, % 1.235 0.906–1.683 0.181

CySC, mg/L 1.217 1.007–1.471  0.042*

Drug treatment in-hospital

Statin 0.566 0.223–1.437 0.231

ACEI/ARB 0.98 0.518–1.856 0.952

β-blocker 0.974 0.534–1.776 0.930

Calcium channel blockers 0.639 0.338–1.209 0.169

Diuretics 0.673 0.322–1.402 0.290

α-blocker 0.269 0.065–1.114 0.070*

Surgical intervention 0.225 0.125–0.402 <0.001*

*, a significant difference related to the long-term mortality of AAD. HR, Hazard ratio; CI, Confidence Interval; AAD, acute aortic dissection; 
LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure; WBC, white blood cell count; 
NE, neutrophil ratio; Hgb, hemoglobin; Cr, creatinine; eGFR, estimated glomerular filtration rate; UA, uric acid; BUN, blood urea nitrogen; 
HbA1b, glycosylated hemoglobin; CySC, cystatin-C.
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For example, some studies on heart failure and acute 
myocardial infarction have shown that a lower baseline TC 
or LDL-C increases the risk of patient mortality (20-23). 

The cholesterol paradox has also been reported in AAD. 
A study on TC and hospital mortality in AAD patients 
showed that the hospitalization all-cause mortality of 
patients in a low TC group was significantly higher than 
that of patients in a high TC group (15.4% vs. 9.0%, 
P<0.001) (10). These findings also verify the results of this 
study. Some studies have shown that serum HDL-C is 
negatively correlated with the hospital mortality of AAD 
patients (11). Other researchers have postulated that a lower 
HDL-C level may affect cell differentiation, proliferation, 
and extracellular matrix reconstruction, which may indicate 
the molecular mechanism of the phenomenon (12,24). 
In such a reverse epidemiological phenomenon, a lower 
LDL-C level will also adversely affect the prognosis of 
patients, which is consistent with the findings of this study. 

At present, the mechanism of this reverse epidemiology is 
unclear but may be related to the following factors:

One factor is immune inflammation. Some scholars have 
pointed out that the mechanism of the cholesterol paradox 
can be partly explained by immune inflammation (25). 
Adipose tissue can increase the expression of soluble tumor 
necrosis factor-α (TNF-α) receptors (sTNFR-I and sTNFR-
II) in the blood, which may reduce the expression of the 
related biological effects of TNF-α, thus providing protection 
for obese patients (26). Higher circulating lipoprotein levels 
can also bind and degrade lipopolysaccharides responsible for 
the release of inflammatory factors. Some studies have shown 
that the level of hyperlipidemia can change the immune cells 
of the human body and induce chronic inflammation (27). 
However, the results from recent research are not consistent. 
For instance, some studies have shown that chronic 
inflammation can significantly reduce blood lipid levels; 
in one study the level of LDL-C was negatively correlated 

Table 3 Predictors of long-term all-cause mortality in patients with AAD by multivariate Cox analysis

Variables HR 95% CI P value

Age, years 1.051 1.020–1.083 0.001*

Sex: male 0.829 0.285–2.413 0.730

LDL-C group

Low LDL-C, mmol/L 3.287 1.637–6.600  0.001*

High LDL-C, mmol/L Ref – –

Admission SBP, mmHg 1.006 0.990–1.023 0.478

Admission DBP, mmHg 0.989 0.960–1.018 0.443

History of smoking 1.039 0.389–2.776 0.939

History of hypertension 0.578 0.291–1.146 0.116

History of diabetes mellitus 1.366 0.391–4.772 0.625

History of coronary heart disease 2.879 0.607–13.658 0.183

Stanford type A 2.177 1.037–4.568  0.040*

Hgb, g/L 1.009 0.989–1.028 0.382

CySC, mg/L 1.253 1.057–1.486  0.009*

HbAlc, % 1.351 0.918–1.987 0.127

β-blocker 1.075 0.517–2.236 0.846

α-blocker 0.294 0.065–1.321 0.110

Surgical intervention 0.279 0.135–0.578  0.001*

*, a significant difference related to the long-term mortality of AAD. HR, Hazard ratio; CI, Confidence Interval; AAD, acute aortic dissection; 
LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure; Hgb, hemoglobin; HbA1b, 
glycosylated hemoglobin; CySC, cystatin-C.
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with female C-reactive protein (CRP) (28,29). However, the 
research on this theoretical mechanism is still in progress.

Another factor is nutritional support. Although elevated 
LDL-C levels can lead to atherosclerosis and ASCVD, 
higher cholesterol levels may reflect the better nutritional 
status of patients with cardiovascular risk events. In 
particular, elderly coronary heart disease patients generally 
suffer from malnutrition, and failure to supplement 
reasonable nutrition and energy over time may lead to 
a higher risk of adverse events, such as multiple organ 
failure and increased mortality (30). When cardiovascular 
emergencies such as aortic dissection occur, a lower baseline 
cholesterol level may not be able to tolerate the excessive 
energy consumption associated with an acute medical stress 
reaction, resulting in intestinal edema that further affects 
food intake and intestinal absorption and reduces the 
quality of life (31). Therefore, good—or even excessive—
nutritional support may be an effective protective factor for 
the prognosis of patients with cardiovascular diseases.

This study shows that serum CySC is an independent 
risk factor for the long-term prognosis of AAD. CySC is a 
protein encoded by the CST3 gene. Its molecular weight is 
light, it can filter freely through the glomerulus, the renal 
tubular epithelial cells do not secrete or absorb it, and the 
kidney is its only metabolic pathway. CySC is less affected 
by sex, age, weight, diet, liver function changes, and other 
drugs. Therefore, in recent years, many studies have 
indicated that CySC is superior to serum Cr and BUN in 
detecting renal function and that it is a new sensitive index 
for evaluating eGFR (32). Patients with AAD, especially 
those with abdominal aorta dissection, suffer from renal 
ischemia due to stenosis or obstruction of various renal 
artery branches, resulting in pre-renal acute kidney injury. 
In addition, patients with AAD generally need a CT 
angiography examination of the aorta, and the excretion 
of the contrast media into the injured kidney slows down, 
which can cause iatrogenic damage such as contrast media 
nephropathy, thus increasing the burden of renal function. 
Studies have shown that the expression of CySC in deceased 
AAD patients is significantly higher than that in surviving 
patients (P<0.01). When CySC ≥1.1 mg/L, it is considered 
to be a predictor of long-term mortality in ATAAD (HR 
=1.49, 95% CI: 1.10–7.36, P=0.013) (33). CySC may play 
an important role in the balance between cysteine protease 
and its inhibitors, thus promoting the remodeling of the 
blood vessel wall (34). In addition, a high CySC level is also 
associated with an increased risk of other cardiovascular 
diseases. Shlipak et al. (35) reported that a higher CySC 

level was associated with a higher risk of cardiovascular 
disease death. They concluded that CySC was a stronger 
predictor of the risk of cardiovascular events and death in 
elderly patients than serum Cr. The effect of CySC on the 
prognosis of AAD needs further study.

AAD is a critical cardiovascular disease that seriously 
threatens the life and health of Chinese. In recent years, 
with the improvement of medical staff's understanding of 
aortic disease and the improvement of imaging diagnosis, 
cardiovascular surgery, anesthesia and cardiopulmonary 
bypass technology, the diagnosis rate of AAD continues 
to improve, and the incidence of surgical death and 
complications is significantly reduced. However, as there is 
still a lack of large-scale prospective randomized controlled 
trial (RCT) studies on the treatment of AAD in the 
international community, there are still many disputes about 
the diagnosis and treatment of AAD in the industry. The 
high risk factors for AAD have been identified as follows: 
(I) various factors that increase aortic wall tension, such as 
hypertension; (II) Factors leading to structural abnormalities 
of the aortic wall, such as atherosclerosis, and hereditary 
connective tissue diseases (such as Marfan syndrome); (III) 
Other factors include pregnancy and iatrogenic AAD (3) . 
Therefore, regular monitoring, control of blood pressure 
and prevention of atherosclerosis are the key to prevent 
AAD. At the same time, good control of blood pressure is 
also an effective means to reduce the mortality of patients 
with AAD (36). However, more prospective studies are 
needed to determine the need for lipid management in 
patients with AAD.

This study has several limitations. First of all, our study 
was a single-center study with a small sample size, which 
may have biased the analysis results. Secondly, we collected 
the serum LDL-C of patients at admission and during the 
in-hospital lipid-lowering treatment plan but did not track 
the blood lipid level and medication plan of patients after 
discharge. This may have led to the incorrect classification 
of research factors due to the change of blood lipid levels 
following discharge, making it impossible to analyze the 
influence of changes in serum LDL-C levels on long-term 
mortality. Thirdly, the serum LDL-C of the patients in this 
study was not collected when patients were fasting and may 
not have reflected the true blood lipid level of the patients.

Conclusions

Our study found that admission serum LDL-C might serve 
as a predictor of adverse long-term events in AAD patients. 



Annals of Translational Medicine, Vol 9, No 16 August 2021 Page 9 of 10

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(16):1345 | https://dx.doi.org/10.21037/atm-21-3511

A lower admission LDL-C level may be associated with an 
increased risk of long-term mortality.
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