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A B S T R A C T   

Background: Secreted frizzled-related protein 5 (SFRP5) is a novel adipokine that has been found 
to be closely associated with metabolic and cardiovascular diseases. We investigated serum SFRP5 
levels during the acute phase and their predictive value for the prognosis of acute aortic dissection 
(AAD). 
Methods: In total, 152 AAD patients and 164 controls were enrolled in this study. Serum SFRP5 
levels were measured using an enzyme-linked immunosorbent assay (ELISA). AAD patients were 
divided into high-SFRP5 and low-SFRP5 groups based on the optimal cutoff value and followed 
up for prognosis. The primary endpoint was all-cause mortality, and the secondary endpoint 
focused on AAD-related events (including AAD-related mortality and unplanned reoperations). 
Results: Serum SFRP5 levels were significantly higher in AAD patients than in non-AAD controls, 
regardless of whether they had Stanford type A or B AD. Multivariate logistic regression analysis 
revealed an independent association between SFRP5 and the presence of AAD (adjusted OR 
1.267, 95 % CI 1.152–1.394; p < 0.001). The receiver operating characteristic curve demon-
strated that the optimal cutoff value for SFRP5 to predict the presence of AAD was 10.26 ng/mL 
(AUC 0.7241, sensitivity 49.34 %, specificity 87.20 %). Notably, serum SFRP5 levels of patients in 
the death group were significantly higher than those in the survival group. Compared with pa-
tients in the low-SFRP5 group, those in the high-SFRP5 group exhibited a significantly increased 
risk of all-cause mortality (HR 9.540, 95 % CI 2.803–32.473; p < 0.001) and AAD-related events 
(HR 6.915, 95 % CI 2.361–20.254; p < 0.001) during the follow-up period. 
Conclusion: Serum SFRP5 levels were significantly elevated in the acute phase of AAD, and high 
serum SFRP5 levels were independently associated with poor AAD prognosis. These results 
suggest that serum SFRP5 level during the acute phase may be an effective biomarker and 
therapeutic target for the prognosis of AAD.   
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1. Introduction 

Acute aortic dissection (AAD) is a serious disease with a high mortality rate and poor prognosis [1–4]. Exploring biomarkers that 
can effectively diagnose and predict the prognosis in the early stages is of great significance for improving the prognosis of AAD. 

Adipose tissue plays an important role in maintaining metabolic homeostasis [5,6]. Many studies have reported a close relationship 
between adipokines secreted by the adipose tissue and metabolic disorders. In recent years, their correlation with cardiovascular 
disease (CVD) has been revealed [6–8]. Currently, research on the role of adipokines in AAD is limited. 

Secreted frizzled-related protein 5 (SFRP5), a novel adipokine in the SFRP family, is highly expressed in white adipose tissues 
[9–14]. It shares homology with the speculated Wnt binding site found in Frizzled proteins [15]. Previous studies have shown that 
SFRP5 participates in various pathophysiological processes, including inflammation, adipogenesis, cell proliferation, and differenti-
ation, by regulating the Wnt signalling pathway [16,17]. Specifically, clinical studies have consistently reported a decrease in serum 
SFRP5 levels in metabolic disorders such as obesity and insulin resistance [18–21]. Further basic studies have found that SFRP5 can 
inhibit the activation of the canonical Wnt/β-catenin signalling pathway and affect the activity of transcription factors such as 
peroxisome proliferator-activated receptor γ (PPAR-γ) and CCAAT/enhancer binding protein-α (C/EBPα), thereby exerting 
anti-inflammatory activity and affecting adipogenesis, antagonising the progression of metabolic diseases [18–22]. Additionally, 
several studies have reported that SFRP5 improves metabolic function and reduces adipose tissue inflammation by inhibiting the 
activation of non-canonical JNK by Wnt5a [23–26]. Teliewubai et al. have suggested that SFRP5 may inhibit smooth muscle cell (SMC) 
proliferation, migration and inflammation by suppressing the Wnt/β-catenin and p38/mitogen-activated protein kinase signaling 
pathways [27]. 

Consistently, basic research on CVD has also found that SFRP5 can have an anti-inflammatory effect by inhibiting Wnt5a-mediated 
activation of the non-canonical JNK signalling pathway, thereby reducing macrophage infiltration, and downregulating the expression 
of proinflammatory cytokines and chemokines, ultimately playing a protective role in ischemic myocardial injury, atherosclerosis etc. 
[13,28–33]. Collectively, these findings indicate that SFRP5 plays a protective role against CVD. However, the association between 
serum SFRP5 levels and the prevalence and prognosis of various CVD, as reported in clinical studies, is controversial. 

Some studies on stable coronary heart disease and peripheral arterial disease have found that serum SFRP5 levels are reduced and 
are negatively correlated with disease progression, consistent with research on metabolic diseases [11,28,29,34,35]. Unexpectedly, a 
study focusing on ST-segment elevation myocardial infarction (STEMI) found a significant increase in serum SFRP5 levels during the 
acute phase of STEMI and gradual decrease during the non-acute phase [36]. Another study on heart failure (HF) found that serum 
SFRP5 levels in patients with HF were significantly higher than those in healthy controls and that patients with a poor prognosis had 
higher serum SFRP5 levels [37]. 

The aforementioned studies have identified a close correlation between serum SFRP5 levels and CVD; however, this relationship 
may be heterogeneous across different disease types and stages (such as the acute and chronic phases, or in a highly inflammatory 
state), requiring in-depth research with appropriate control populations in the context of specific diseases. 

Therefore, the current study aimed to clarify the expression levels of serum SFRP5 in AAD patients during the acute phase and to 
explore the association between serum SFRP5 levels and the onset and prognosis of AAD. 

2. Methods 

2.1. Study population 

This was a single-centre observational cohort study. Patients with traumatic AAD, infectious aortic disease, malignant tumors, 
severe chronic renal failure (estimated glomerular filtration rate (eGFR) < 15 mL/min per 1.73 m2), and pregnancy were excluded. 
Controls with a history of aortic disease, infection, malignant tumors, or pregnancy were excluded. From March 2022 to September 
2023, 152 eligible AAD patients who were classified according to the Stanford classification were enrolled in the emergency 
department upon admission [1], and 164 age- and sex-matched controls were enrolled during physical examinations at our hospital 
(Fig. S1). Baseline clinical data including sex, age, body mass index (BMI), current smoking status, history of hypertension, dyslipi-
daemia, diabetes mellitus, admission blood pressure (BP), and laboratory tests, were obtained from medical records. Written informed 
consent was obtained from all enrolled subjects. This study was approved by the Ethics Committee of the Second Affiliated Hospital of 
the Army Medical University (approve no. 202317201) and conformed to the ethical guidelines of the 1975 Declaration of Helsinki. 

2.2. Examination of serum SFRP5 levels 

The serum was isolated from blood samples collected on admission and stored at − 80 ◦C until measurement. The concentration of 
serum SFRP5 was determined using a commercially available enzyme-linked immunosorbent assay (ELISA) kit (Wuhan ElAab Science 
Co., Ltd, China). The SFRP5 assay had a sensitivity of 0.98 ng/mL. This process was performed according to the manufacturer’s in-
structions. First, prepare standard samples with concentrations of 0, 1.56, 3.12, 6.25, 12.5, 25, 50, and 100 ng/mL were prepared. 
Then, 100 μl standard or serum sample was added to each well and incubated at 37 ◦C for 2 h. The liquid was removed, and the working 
solution of Detection Reagent A added and incubated for 1 h. Each well was washed with washing buffer, and the working solution of 
Detection Reagent B was added and incubated for another hour. Each well was washed, the Substrate was added and incubated for 20 
min, and then Stop Solution was added to each well. Finally, serum SFRP5 concentration was calculated based on the optical density of 
the samples in each well at a wavelength of 450 nm. 
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2.3. Outcomes 

AAD Patients were followed up at regular intervals after the initial admission to assess the long-term outcomes and monitor for any 
potential complications. Follow-up visits were scheduled at 1 month, 6 months, and annually thereafter, allowing for the determi-
nation of survival time at each time point. Survival days of patients were calculated from the day of admission. The follow-up as-
sessments were conducted either in person during clinic visits, via telephone interviews or questionnaire. The clinical outcomes of AAD 
patients in this study were defined as the primary endpoint (all-cause mortality) and secondary endpoints (AAD-related events, 
particularly aortic-related mortality, and unplanned reoperation). In this study, 8 (5.2 %) AAD patients were lost to final follow-up. 
Their survival days were counted until the last follow-up time point and treated as censored data in the survival analysis. 

2.4. Statistical analysis 

Continuous variables are represented by mean ± standard deviation (normal distribution) or quartiles 1st-3rd (abnormal distri-
bution). Categorical variables were described as percentages or frequencies. The unpaired t-test and Mann Whitney U test were used to 
compare intergroup differences between AAD patients and controls or continuous variables. The Chi-square test was used to assess 
intergroup differences in categorical data. The relationship between variables and serum SFRP5 expression was investigated using 
Spearman correlation analysis. A logistic regression model was used to assess the association between serum SFRP5 expression and the 
risk of AAD. A receiver operating characteristic (ROC) curve was constructed to evaluate the diagnostic accuracy and optimal diag-
nostic value of serum SFRP5 in AAD. The Kaplan Meier curve was used to visualise the outcomes in groups with different SFRP5 levels. 
Multivariate Cox regression analysis was conducted to evaluate the effect of serum SFRP5 levels on adverse prognosis among patients 
with AAD. All statistical analyses were performed using SPSS (version 24.0; IBM Corp, Armonk, NY, USA). A p-value <0.05 was 
considered statistically significant. 

3. Results 

3.1. Baseline characteristics and detection of serum SFRP5 levels 

The baseline characteristics of the study population are presented in Supplemental Table 1. Compared with controls, the prevalence 
of hypertension was higher among AAD patients. Additionally, AAD patients had a higher systolic BP, white blood cell (WBC) count, 
monocyte count, neutrophil (NEUT) count, creatinine level, and blood urea nitrogen level. Conversely, their haemoglobin, total 
cholesterol, triglycerides, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, red blood cell count, and platelet 

Fig. 1. Serum SFRP5 levels in AAD patients and controls. ****p < 0.0001, ns p > 0.05. AAD, acute aortic dissection; TA AD, Type A aortic 
dissection; TB AD, Type B aortic dissection. 
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count were lower. Notably, serum SFRP5 levels in patients with AAD were significantly higher in patients with AAD than in the 
controls (9.99 vs. 5.96, p < 0.001). No significant difference was observed in the serum SFRP5 levels between the two types of AAD 
patients classified according to the Stanford type (Fig. 1). 

3.2. Association of serum SFRP5 levels with clinical characteristics of aortic dissection 

We investigated the association between serum SFRP5 levels and variables using Spearman correlation analysis (Table S2). Serum 
SFRP5 levels were positively correlated with systolic BP, aspartate aminotransferase level, WBC count, NEUT count, and monocyte 
count (p < 0.05). Serum creatinine and blood urea nitrogen levels were also positively associated with serum SFRP5 levels. Conversely, 
there was a negative correlation between total cholesterol, high-density lipoprotein, low-density lipoprotein, lymphocytes, red blood 
cell count, haemoglobin, platelet count, and serum SFRP5 levels. However, no significant association was observed between serum 
SFRP5 levels and BMI or triglycerides in the current cohort. Univariate logistic regression analysis revealed that serum SFRP5 levels 
were associated with AAD. Furthermore, multivariate logistic regression analysis indicated that serum SFRP5 levels were indepen-
dently associated with the presence of AAD after adjusting for age, sex, smoking status, history of hypertension, total cholesterol and 
triglycerides (OR = 1.267 95 % CI 1.152–1.394, p < 0.001, Table 1). 

3.3. Diagnostic power of high serum SFRP5 levels for the presence of aortic dissection 

To investigate the diagnostic value of serum SFRP5 in AAD, we plotted the ROC curve of serum SFRP5 levels and AAD. The ROC 
curve revealed that the optimal cutoff value for SFRP5 for diagnosing AAD was 10.26 ng/mL (sensitivity 49.34 %, specificity 87.20 %, 
AUC 0.7241; Fig. 2). 

Furthermore, we categorised AAD patients into high- and low-SFRP5 groups based on the optimal cutoff values (Table 2). 
Compared to AAD patients in the low-SFRP5 group, those in the high-SFRP5 group were older and had a higher BMI, a higher 
prevalence of dyslipidaemia, elevated serum creatinine and blood urea nitrogen levels, and higher alanine aminotransferase and 
aspartate aminotransferase levels. 

3.4. High serum Sfrp5 level is significantly associated with adverse outcomes of AAD 

The median follow-up duration of the AAD cohort was 477 days. Of 152 patients, 43 (28.3 %) experienced all-cause mortality (33 
with Stanford type A AD and 10 with Stanford type B AD). Additionally, 44 patients (28.9 %) experienced AAD-related events (34 with 
Stanford type A AD patients and 10 with Stanford type B AD). AAD patients with high serum SFRP5 levels demonstrated a significantly 
increased incidence of all-cause mortality (Fig. 3A and B) and AAD-related events (Fig. 3C and D) compared with those with low serum 
SFRP5 levels, independent of the Stanford type. In the subgroup analysis of AAD patients who underwent surgery or thoracic endo-
vascular aortic repair (TEVAR), those with high SFRP5 levels in the Stanford type A group without surgery and the Stanford type B 
group without TEVAR had an increased risk of all-cause mortality and AAD-related events. Although the p value was not significant in 
Stanford type A patients without surgery and Stanford type B patients with TEVAR, AAD patients with high SFRP5 levels exhibited a 
trend toward a higher risk of all-cause mortality and AAD-related events (Figs. S2–S3). Compared to the survival group, the death 
group had older age, lower BMI, worse renal function, and higher WBC and NEUT levels (Table S3). The multivariate Cox regression 
model indicated that an increased serum SFRP5 level was a significant predictor of adverse outcomes in AAD patients (for all-cause 
mortality, HR 9.540; 95 % CI 2.803–32.473; p < 0.001; for AAD-related mortality or unplanned reoperation, HR 6.915; 95 % CI 
2.361–20.254; p < 0.001, Fig. 4). 

4. Discussion 

The expression of serum SFRP5 in CVD and its association with disease prognosis remain controversial. In contrast to the bulk of 
research that implies that serum SFRP5 levels are lower in CVD, our data demonstrated that patients with AAD had considerably higher 
serum SFRP5 levels than healthy controls. Furthermore, AAD patients with high serum SFRP5 levels had a worse prognosis than their 
low-SFRP5 counterparts. 

To date, basic research has supported SFRP5 as a specific inhibitor of the WNT signalling pathway, playing an anti-inflammatory 
and protective role in both metabolic and cardiovascular diseases [13,38,39]. Clinical studies have found that SFRP5 levels are reduced 
in metabolic disorders such as obesity and diabetes [20,40]. Consistent with this trend in metabolic diseases, serum SFRP5 levels were 
decreased in patients with coronary artery disease (CAD) and peripheral arterial occlusive disease [29,41]. However, several studies 
have reported conflicting results. Serum SFRP5 levels significantly increased during the acute phase of STEMI and then gradually 
decrease during the non-acute phase [36]. 

Table 1 
Association between serum SFRP5 level and the presence of AAD.  

Model Odds Ratio (95%CI) p value 

Model 1: crude no adjustment 1.191 (1.124–1.263) <0.001 
Model 2: adjusting for age, male, smoking, history of hypertension, total cholesterol，triglyceride 1.267 (1.152–1.394) <0.001  
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Fig. 2. Diagnostic power of serum SFRP5 levels for the presence of AAD by ROC curve. The optimal cutoff value is 10.26 ng/mL, calculated 
using the Jordon index. Sensitivity is 49.34 % and specificity is 87.20 %. AUC, area under the curve. 

Table 2 
Comparison of baseline characteristics between low-SFRP5 group and high-SFRP5 group in AAD patients.  

Variables Low-SFRP5 group（n = 77） High-SFRP5 group (n = 75） p-value 

Sex 62 (80.50 %) 59 (78.70 %) 0.777 
Age (years) 52.56 ± 11.97 58.32 ± 12.61 0.004 
BMI (kg/m2) 25.08 (22.70–27.42) 24.77 (22.07–27.88) 0.565 
Smoking (n/%) 44 (58.70 %) 42 (56.00 %) 0.813 
Hypertension (n/%) 53 (68.80 %) 55 (73.30 %) 0.617 
Dyslipidemia (n/%) 24 (31.20 %) 40 (53.30 %) 0.010 
Diabetes mellitus (n/%) 2 (2.60 %) 4 (5.30 %) 0.328 
TAAD (n/%) 35 (45.50 %) 44 (58.70 %) 0.103 
SBP (mmHg) 135.57 ± 25.61 136.61 ± 23.07 0.801 
DBP (mmHg) 78.59 ± 15.98 77.38 ± 16.50 0.659 
FBG (mmol/L) 6.23 (5.02–6.85) 5.78 (4.77–7.61) 0.814 
HbA1c (%) 5.60 (5.15–5.90) 5.70 (5.50–5.95) 0.390 
Albumin (g/L) 40.52 ± 3.49 39.24 ± 4.32 0.049 
ALT (IU/L) 23.40 (13.65–35.85) 25.95 (16.28–49.73) 0.106 
AST (IU/L) 22.40 (17.10–29.55) 23.05 (19.30–50.18) 0.067 
Total cholesterol (mmol/L) 4.29 (3.84–4.86) 3.84 (3.44–4.37) 0.045 
Triglyceride (mmol/L) 1.32 (0.92–1.84) 1.25 (0.93–2.09) 0.978 
HDL-c (mmol/L) 1.11 ± 0.30 1.05 ± 0.28 0.254 
LDL-c (mmol/L) 2.24 ± 0.66 2.08 ± 0.69 0.194 
CRP (mg/L) 10.80 (3.45–48.55) 14.60 (3.40–75.50) 0.458 
IL-6 (pg/ml) 34.42 (16.65–76.00) 25.60 (17.12–56.80) 0.423 
IL-8 (pg/ml) 33.30 (9.97–573.00) 67.90 (9.10–824.75) 0.813 
TNF-α (pg/ml) 8.25 (5.73–9.60) 7.10 (4.60–10.75) 0.955 
White blood cell count ( × 109/L) 11.15 ± 4.35 11.79 ± 4.60 0.383 
Monocyte count ( × 109/L) 0.83 ± 1.16 0.99 ± 1.84 0.532 
Lymphocyte count ( × 109/L) 1.65 ± 2.77 1.62 ± 2.60 0.954 
Neutrophil count ( × 109/L) 11.03 ± 12.33 11.64 ± 11.30 0.750 
Red blood cell count ( × 109/L) 4.37 (4.00–4.77) 4.29 (3.93–4.73) 0.375 
Hemoglobin (g/dL) 132.51 ± 18.02 130.52 ± 20.61 0.528 
Platelet ( × 109/L) 185.35 ± 68.26 176.23 ± 79.81 0.451 
Scr (umol/L) 86.43 ± 36.94 109.05 ± 92.92 0.049 
BUN (mmol/L) 6.41 ± 2.24 7.54 ± 3.30 0.014 
SFRP5 (ng/ml) 6.54 (4.46–8.16) 14.39 (12.09–20.31) <0.001 

Continuous values are expressed by mean ± SD or median (1st quartile− 3rd quartile). AAD, acute aortic dissection; BMI, body mass index; TAAD, 
Type A aortic dissection; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose; HbA1c, Glycosylated hemoglobin, 
Type A1C; ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDL-c, low-density lipoprotein cholesterol; HDL-c, high-density lipo-
protein cholesterol; CRP, C-reaction protein; IL-6, Interleukin-6; TNF-α, Tumor Necrosis Factor-alpha; IL-8, Interleukin-8; Scr, serum creatinine; BUN, 
blood urea nitrogen; SFRP5, secreted frizzled related protein 5. 
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Obesity and insulin resistance are known to be associated with a chronic low-grade inflammatory state. Stable CAD and peripheral 
arterial disease are often in the chronic phase rather than in the acute or highly inflammatory phase of the disease, with no significant 
short-term fluctuations in severity. Therefore, we believe that the decrease in serum SFRP5 levels may reflect its continuous con-
sumption counteract chronic inflammation. In contrast, STEMI represents an acute unstable phase of CAD, characterised by excessive 
inflammation. The transient elevation of serum SFRP5 levels during the acute phase of STEMI may indicate a high demand for SFRP5 in 

Fig. 3. Kaplan–Meier curves for serum SFRP5 levels on adverse AAD progression. (A) Cumulative all-cause survival rate in different SFRP5 
levels in Stanford type A AD. (B) Cumulative all-cause survival rate in different SFRP5 levels in Stanford type B AD. (C) Free of AAD-related events 
rate in different SFRP5 levels in Stanford type A AD. (D) Free of AAD-related events rate in different SFRP5 levels in Stanford type B AD. 

Fig. 4. Forest polt of multivariate Cox regression model for the risk of all-cause death and AAD-related events. eGFR, estimated glomerular 
filtration rate; TEVAR, thoracic endovascular aortic repair; SFRP5, secreted frizzled-related protein 5. 
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response to acute inflammation, followed by a compensatory mechanism [36]. Thus, it is necessary to limit or define the disease phase 
of the enrolled patients when comparing serum SFRP5 levels in different populations. Another factor that should not be ignored is the 
control population, which is the most important reference standard. In some studies, the definition of the control population was not 
carefully described, and we could not determine whether the controls were patients from the same department or healthy volunteers. 
In the current study, we measured the serum SFRP5 levels in AAD patients during the acute phase and recruited a control group from 
the physical examination department of the same hospital. We found that serum SFRP5 levels in AAD patients during the acute phase 
were significantly higher than those in the healthy controls. 

Elevated serum SFRP5 levels in AAD patients may be caused by various factors. First, as evidenced by the significant increase of 
peripheral blood WBCs, monocytes, and NEUTs in AAD patients compared with those in the control population, the inflammatory 
response is sharply upregulated during the acute phase of AAD. This upregulation is similar to that observed in STEMI, where elevated 
serum SFRP5 levels are considered a compensatory mechanism to enhance its anti-inflammatory effects [22]. Therefore, we inferred 
that increased serum SFRP5 levels in AAD patients may also follow a compensatory mechanism. Secondly, AAD has a significant 
impact on the haemodynamics of renal arteries [42]. A considerable proportion (approximately 40 %) of AAD patients have experience 
renal artery dissection, with 33.9 % showing reduced renal enhancement on computed tomography angiography [43]. Even if the 
dissection does not involve the renal artery, compression of the false lumen into the true lumen will still lead to reduced renal 
perfusion. Consequently, acute kidney injury (AKI) has emerged as a common complication in AAD patients, as documented in a report 
in which 36.8 % of individuals with Type B dissection developed AKI before TEVAR [44]. In our study, although we were unable to 
assess the incidence of preoperative AKI due to the lack of creatinine monitoring, our baseline data showed a significant negative 
correlation between serum SFRP5 levels and eGFR as previously reported [45,46], suggesting a certain degree of AKI incidence in the 
current cohort. Based on this, we speculated that renal dysfunction caused by AKI or other factors may lead to a decrease in SFRP5 
excretion, which may serve as another potential cause of elevated serum SFRP5 levels in the acute phase of AAD. 

Previous studies have reported that SFRP5 levels are negatively correlated with the levels of total cholesterol, triglycerides, high- 
density lipoprotein cholesterol, and low-density lipoprotein cholesterol [47]. As SFRP5 levels decrease, the risk of elevated total 
cholesterol levels increases significantly [48]. Further research has demonstrated that the expression of PPAR-γ and C/EBPα, two genes 
crucial for lipid production, is downregulated by SFRP5 [49]. Consistently, in the current cohort, we found that the total cholesterol, 
triglycerides, high-density lipoprotein cholesterol, and low-density lipoprotein cholesterol levels in AAD patients were significantly 
lower than those in the control population. 

Although Miao et al. recently published a similar study, their conclusions differed significantly from those of our current research 
[50]. Their study reported that SFRP5 levels in the AAD group were lower than those in controls. However, it is essential to recognize 
that the control group in their study were non-AAD patients with chest pain admitted to the emergency department, with the majority 
likely being acute myocardial infarction patients. Previous studies have reported a close association between SFRP5 and myocardial 
infarction [36], and serum SFRP5 levels in non-AAD patients with chest pain are different from those in healthy individuals. 
Importantly, the control group in our study was recruited from a relatively healthy population who underwent physical examinations 
at our hospital and were not in the acute phase of the disease. Therefore, the results of the current study better reflect the true changes 
in serum SFRP5 levels in AAD patients. Serum SFRP5 levels vary during the acute and chronic phases of the disease. The serum samples 
of AAD patients in this study were collected during the acute onset period when they were admitted to the emergency department, 
whereas the study by Miao et al. did not mention the serum sampling time. Therefore, potential differences in serum sampling time 
may also lead to differences in the research conclusions. The association between SFRP5 levels and CVD prognosis of remains 
controversial. Among patients with chronic heart failure, SFRP5 levels were significantly higher in those with a poor prognosis [37]. 
Individuals with higher SFRP5 levels have a higher incidence of cardiovascular events [51]. Another study focusing on acute STEMI, 
found that high SFRP5 levels were associated with accelerated cardiac function recovery after PCI [36]. Another important finding of 
this study was that AAD patients with higher serum SFRP5 levels had poorer prognoses than AAD patients with lower serum SFRP5 
levels, contrary to the research findings of Miao et al. [50]. 

In our study, the overall mortality rate of AD patients (28.3 % vs. 27.4 %) and the mortality rate of Type A AD patients (21.7 % vs. 
22 %) were comparable to the data reported by International Registry of Acute Aortic Dissection (IRAD) [3]. However, the mortality 
rate for Type B AD patients (6.5 % vs. 13 %) in our study was relatively lower, which we believed might be attributed to the significant 
advancements in endovascular stent technology that significantly improved the prognosis of patients with Type B AD. Therefore, our 
study population was representative of the survival outcomes of the majority of AD patients. The Stanford classification of AAD and 
whether patients undergo surgery are two key factors that determine the prognosis of AAD patients. In a study by Miao et al., 90.6 % of 
Type A patients and 91.7 % of Type B patients received surgical treatment, however, the prognostic analysis did not adjust for the 
important factor of whether patients underwent surgery. In the prognostic analysis of our study, we divided the patients into four 
subgroups based on the Stanford classification of AAD and whether they had undergone surgery. Importantly, although the differences 
did not reach statistical significance in a few subgroups, the predicted trend of high serum SFRP5 levels for a poor prognosis remained 
consistent across different groups, further enhancing the credibility of the results of our study. 

Notably, in our study, the death group exhibited advanced age, lower BMI, impaired renal function, and elevated WBC and NEUT 
counts compared to the survival group. The high serum SFRP5 group showed a significant increase in creatinine levels, with a trend 
towards older age and higher levels of interleukin 8. Previous studies have shown the predictive value of elevated creatinine, advanced 
age, and inflammatory biomarkers for the prognosis of AAD [52–56]. Additionally, AKI was one of the reasons for increased SFRP5 
levels, but it also had a significant impact on prognosis [57–60]. Therefore, the association between high SFRP5 levels and poor 
prognosis in AAD observed in this study may be attributed to the potential association between SFRP5 and the factors associated with 
poor AAD prognosis. We believe that the controversy in the relationship between serum SFRP5 levels and the prognosis of CVD may be 
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due to the dynamic and context-dependent expression levels of serum SFRP5, which are closely influenced by different disease types, 
stages of progression, and other factors. 

Our study has some limitations. First, our measurements were limited to the evaluation of serum SFRP5 levels in AAD patients in 
the acute phase. Further investigation is needed to explore the dynamic changes in SFRP5 levels during disease progression. Second, 
we only measured serum SFRP5 concentrations. Future research analysing the expression of SFRP5 in the aortic wall and peripheral 
vascular tissues will help better understand the pathophysiological role of SFRP5 in the progression of AAD. 

5. Conclusion 

Our findings indicate that serum SFRP5 levels in AAD patients are significantly elevated compared to those in controls. Moreover, 
higher serum SFRP5 levels were associated with a poorer prognosis in AAD patients. Therefore, serum SFRP5 levels may serve as a 
valuable prognostic indicator for individuals diagnosed with AAD. 
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