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Background: This study aimed to investigate the relationship between
preoperative platelet (PLT) count levels and postoperative in-hospital death
and mid-term survival in patients with acute type A aortic dissection (ATAAD).
Methods: A total of 341 ATAAD patients who underwent surgery between
January 2019 and December 2023 were enrolled in this retrospective study.
Preoperative PLT count levels were compared between the two groups for
whether in-hospital death occurred. Then, patients were divided into two
groups according to the optimal cutoff value by the maximum Youden index
(184.5), and confounders were adjusted by multiple models to confirm
whether low PLT count was an independent risk factor for in-hospital death
after surgery. Kaplan—Meier method was used to draw the survival curve for
the mid-term follow-up.

Results: Patients who suffered in-hospital death had lower preoperative PLT count
levels. After grouping by PLT count, patients in the low PLT count group exhibited
higher in-hospital mortality (16.9% vs. 55%; P=0.004). Univariate logistic
regression analysis indicated that ATAAD patients with low PLT count were
prone to death during hospitalization [odds ratio (OR): 4.549; 95% confidence
interval (Cl): 1515-13.654, p<0.05]. After adjustment for the potential
confounders, low PLT count remained an independent risk factor with
postoperative in-hospital death (OR: 3.443, 95%Cl: 1.400-8.468, p <0.05). Mid-
term follow-up showed that there was a significant difference in overall survival
between different PLT count groups (HR: 3.154; 95%Cl: 1.495-6.654, p < 0.05).
Conclusion: A lower level of preoperative PLT count was an independent risk
factor for in-hospital death in patients with ATAAD and had a lower survival
rate at mid-term follow-up.
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Introduction

Acute type A aortic dissection (ATAAD) is a highly lethal disease, with mortality
increasing by 1% to 2% per hour in the early stages after symptom onset (1). If not
treated in time, the overall mortality rate can reach 90% (2), however, even after
emergency surgical treatment, the patient mortality can still be up to 25% (3). Given
the high mortality rate of such kind of disease, preoperative identification of high-risk
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patients is critical. Studies on type A dissection have shown
that activation of PLT and coagulation/fibrinolytic system
plays an important role (4). In addition, PLT activation can
aggravate systemic inflammation by inducing the release of
proinflammatory mediators from vascular endothelial cells.
Currently, PLT/inflammation-related biomarkers such as SII
PLR (PLT to
lymphocyte ratio), and so on have shown favorable predictive

(systemic  immune-inflammation  index),
value in clinical outcomes (5, 6). PLT seems to play a role as a
bridge between coagulation and inflammation in type A aortic
dissection. Based on this, it is important to explore whether PLT's
can identify high-risk patients with acute type A aortic
dissection. Low PLT count levels are often associated with
adverse events, one previous study showed that low admission
PLT counts predict an increased risk of in-hospital mortality in
patients with type A acute aortic dissection (7), however, this
study had a small sample size and no long-term follow-up. Our
study was designed with a relatively large sample size to
investigate the relationship between preoperative PLT count level
and in-hospital mortality in patients with ATAAD, and the
relationship between preoperative PLT count level and mid-term
survival rate after operation.

Methods
Study population

Patients with acute type A aortic dissection who underwent
emergency surgery in our center between January 2019 and
December 2023 were retrospectively included. Inclusion criteria:
(1) Age >18 years old; (2) Stanford type A aortic dissection
confirmed by CT angiography (CTA); (3) The onset was within
24h and received emergency operation. Exclusion criteria: (1)
Chronic aortic dissection or more than 24h from onset to
surgery; (2) Previous history of cardiovascular surgery; (3)
Tatrogenic aortic dissection during other types of cardiovascular
surgery;
insufficiency or autoimmune diseases; (5) Traumatic aortic

(4) Complicated with chronic hepatic and renal

dissection; (6) Incomplete case data. Finally, a total of 341
subjects were included in this study. All patients underwent Sun’s
operation, namely total aortic arch replacement with frozen
elephant trunk operation. The study was approved by the Ethics
Committee of Nanjing First Hospital (approval number:
KY20220425-05) and complied with the guidelines of the
Declaration of Helsinki.

Data collection

The clinical data of the enrolled patients were retrieved from
medical record
(age,
history (hypertension, diabetes, coronary heart disease, etc.),
and preoperative blood tests; The data

(cardiopulmonary bypass time, aortic cross-clamp time, etc.) and

the electronic system, including baseline

characteristics gender, etc.), preoperative chronic

intraoperative
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postoperative clinical data were analyzed. The primary endpoint
was in-hospital death and secondary endpoint events for
postoperative complications. Follow-up included patients for all-
cause death.

Definition

Postoperative acute kidney injury (PO-AKI) was evaluated in
with  the
Outcomes (KDIGO) guidelines within 1 week postoperatively,

accordance Kidney Disease: Improving Global
defined by any of the following criteria: an increase in serum
creatinine (SCr) of >0.3 mg/dl (>26.5 umol/L) within 48 h; an
increase in SCr to >1.5 times the baseline value, known or
presumed to have occurred within the preceding 7 days; or a
urine output of <0.5 ml/kg/h for 6h. Preoperative shock was

diagnosed with systolic blood pressure <90 mm Hg.

Surgical approach and techniques

The patient underwent a median sternotomy after general
anesthesia, CPB and selective cerebral perfusion were performed
using right axillary artery and right atrial cannula. A vent
catheter is inserted into the left atrium through the right upper
pulmonary vein to decompress the left ventricle. The patient was
cooled to a nasopharyngeal temperature of approximately 24°C
by CPB. To protect the myocardium, anterograde injection of
cold cardioplegia was used. During cooling, the brachiocephalic
artery is exposed and surgery is performed on the proximal
aorta. When the bladder temperature dropped to 27°C, the right
axillary artery cannula continued to infuse the brain at a rate of
about 5-10 ml/kg min. If the right axillary artery was not suitable
for cannulation, the femoral artery should be cannulated, cerebral
perfusion was performed by direct perfusion of the
brachiocephalic artery when circulation was stopped. After the
distal anastomosis was completed, systemic blood perfusion was
restored and the temperature was gradually rewarmed. In the
rewarming period, proximal aortic anastomosis and other
operations were performed to restore coronary blood flow. All
patients were admitted to intensive care unit for routine
postoperative monitoring.

Statistical analysis

All data were analyzed with SPSS version 26 (SPSS Inc.,
Chicago, IL, USA). Kolmogorov Smirnov was used to test the
normality of the distribution of the data. Continuous variables
were presented as means + standard deviations or as medians
with interquartile ranges, contingent upon whether they had a
normal distribution. Non-paired Student’s f-test was utilized for
normally distributed measurement data, while the Mann-
Whitney U test was adopted for non-normally distributed
measurement data. Categorical variables were expressed as
percentages and analyzed through the chi-square test. A p-value
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of less than 0.05 was regarded as statistically significant. To explore
the relationship between the preoperative PLT count level and in-
hospital mortality, four models were constructed. The crude model
was established without adjustment for confounding factors. Model
1 was adjusted for age and sex; Model 2 was adjusted for sex, age,
CPB time, APTT (Activated Partial Thromboplastin Time),
preoperative shock, preoperative lower extremity ischemia, and
CABG (Coronary Artery Bypass Grafting)
procedure; Model 3 was adjusted for sex, age, CPB time, APTT,

concomitant

preoperative shock, concomitant CABG procedure, hypertension,
diabetes, preoperative AF, preoperative hemoglobin, preoperative
WBC (White Blood Cells), and fibrinogen. For follow-up, the
Kaplan-Meier method was used to draw the survival curve, and
the log-rank test was performed. The association between platelet
count and postoperative mid-term mortality was evaluated by
Cox proportional hazards analysis.

Results
Baseline characteristics
A total of 445 patients from January 2019 to December 2023

in the
incomplete medical records, 25 patients with chronic aortic

were included study, excluding 40 patients with
dissection, 26 patients with cardiovascular surgery history, 7
patients with iatrogenic aortic dissection, 3 patients with chronic
hepatic and renal insufficiency or autoimmune diseases, and 3
patients with traumatic aortic dissection. 341 subjects were finally
included in the study (Figure 1). Among them, 45 (13.2%)
occurred in-hospital deaths, there were 254 males (74.5%) and 87
females (25.5%) in this study. The average age of the patients
was 55.0 £ 12.6. The preoperative PLT count in the death group
was significantly lower than that in the survival group
[(154.1 £48.3) vs. (175.5+58.2), p<0.05] (Figure 2). To classify
patients with ATAAD into high-platelet and low-platelet groups,

a new cutoff value needs to be determined. We used the

10.3389/fcvm.2025.1524252

maximum Youden index (sensitivity + specificity —1) based on
the ROC curve (AUC: 0.611, 95%CI: 0.531-0.692) (Figure 3) to
calculate the optimal cutoff value, and finally, 184.5 was
confirmed as the cutoff value (sensitivity: 0.867, specificity: 0.351).

Preoperative and intraoperative clinical
characteristics of different PLT groups

As shown in Table 1. In the H-PLT group, the preoperative
hemoglobin, white blood cell count, and fibrinogen levels were
significantly higher than those in the L-PLT group (p <0.05),
while the APTT level between the two groups was the opposite,
and the difference was statistically significant. There was no
significant difference in variables such as age, gender, and
diabetes, etc.).
Intraoperative variables such as combined CABG surgery, CPB

preoperative chronic history (hypertension,

time, and aortic cross-clamp time, between the two groups of
patients, were no significant statistical differences.

Postoperative clinical outcome between
different PLT groups

As depicted in Table 2, patients with ATAAD in the low PLT
group (<184.5) exhibited higher in-hospital mortality (16.9% vs.
5.5%; P=0.004). There were no significant differences in the
incidence of postoperative acute renal insufficiency, gastrointestinal
bleeding, ventilation, or

paraplegia, prolonged mechanical

secondary tracheal intubation between the two groups (p > 0.05).

Associations between PLT and in-hospital
death

Univariate logistic regression analysis was conducted on
ATAAD npatients, and the preoperative PLT count was found as

between January 2019 and

‘ 445 patients enrolled ‘
December 2023

v

[ 341 patients included }

In-hospital

In-hospital :
survivors

n=296

death (n=45)

FIGURE 1
Flow chart of the study.
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FIGURE 2
Distribution of preoperative platelet counts between death and
survival groups during hospitalization. *P value < 0.05
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FIGURE 3

ROC curve of platelet for predicting in-hospital mortality in patients with
acute type A aortic dissection. The area under the curve (AUC) was 0.611
(95% Cl: 0.531-0.692). ROC, receiver operating characteristic.

the risk factor for in-hospital death (OR: 4.549, 95%CI: 1.515-
13.654, p=0.007). After adjusting for confounding factors, the
effect of PLT on patient death during hospitalization was
elucidated through the adjusted models (Table 3). After
results still suggested that
preoperative low PLT count was a significant risk factor for

multivariable adjustment, the
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in-hospital mortality in ATAAD patients after surgery, with
model 1 (OR: 4.450, 95%CI: 1.528-12.957, p =0.006), model 2
(OR: 3.599, 95%CI: 1.371-9.449, p =0.009), model 3 (OR: 3.443,
95%CI: 1.400-8.468, p =0.007).

Mid-term outcomes

Midterm follow-up of survival was 100% complete. Patients
were followed up for a median period of 2.2 years. A total of 8
deaths occurred in the H-PLT group while 50 occurred in the
L-PLT group. For mid-term mortality, patients in the low PLT
group had a higher mortality rate than those in the high PLT
group, and the difference was statistically significant. Kaplan-
Meier curve (Figure 4) also showed that there was a significant
difference in overall survival between the two groups (Log-rank
p=0.001). In addition, Cox proportional hazard analysis results
suggested that patients with low platelet levels, as a categorical
variable, had a higher risk of mid-term death (HR: 3.154, 95%CI
1.495-6.654, P =0.003).

Discussion

Acute type A aortic dissection is considered to be a major
threat to people’s health due to its high mortality. Therefore,
early identification of high-risk patients can effectively reduce the
risk of death. This study aims to investigate the relationship
between preoperative PLT count and in-hospital mortality in
patients with acute type A aortic dissection undergoing surgical
treatment. The results showed that patients with lower PLT
count levels (<184.5x 10°/L) at admission had a higher risk of
death during hospitalization. After adjusting for confounding
factors, lower PLT count level was still an independent risk
factor for in-hospital mortality. In the results of the mid-term
follow-up, the survival rate of the low PLT group was
significantly lower than that of the high PLT group. These results
suggest that preoperative PLT count level can be used as a new
biological indicator to identify high-risk patients with acute type
A aortic dissection.

PLTs originate from megakaryocytes, and their primary
functions encompass coagulation, hemostasis, and the repair of
damaged blood vessels. Nevertheless, recent investigations on
PLTs have demonstrated that they also exert a crucial role in
inflammation and immunity. It is widely acknowledged that type
A aortic dissection is intimately associated with inflammation,
and coagulation dysfunction has likewise been indicated to be
closely related to type A aortic dissection (8). The study
conducted by Sbarouni et al. suggested that inflammation-
induced thrombosis within the false lumen of aortic dissection
PLT further
consumption and ultimately influencing the prognosis of patients

can facilitate activation, accelerating PLT
(9). Additionally, inflammation can modify PLT reactivity in
patients  with

coronary intervention (10). PLTs can also reprogram monocyte

thrombocytopenia undergoing percutaneous

functions by secreting MMP-9 (11), which occurs and plays an
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TABLE 1 Demographic and laboratory examination of patients with acute
type A aortic dissection grouped according to preoperative platelet
count levels.

10.3389/fcvm.2025.1524252

TABLE 2 Differences
two groups.

in postoperative adverse events between the

Variables L-PLT H-PLT P
Variables L-PLT (PLT | H-PLT (PLT P (n=231) (n=110) value
<184.5 >184.5 value In-hospital death 39 (16.9) 6 (5.5) 0.004*
— AKI 55 (23.8) 17 (15.5) 0.077
Age.y 235126 40127 0303 Reintubation 20 (8.7) 10 (9.1) 0.895
Male, n (%) 1740 (753) 800 (72.7) 0607 Prolonged mechanical 111 (48.1) 46 (41.8) 0.280
BMI, kg/m2 262+4.1 26.8+4.1 0.225 ventilation
Smoking history, n (%) 122 (52.8) 53 (48.2) 0.424 Paraplegia 8 (3.5) 4(36) 0.935
Drinking history, n (%) 72 312) 35 (31.8) 0.904 Gastrointestinal bleeding 10 (4.3) 8 (7.3) 0.256
Hypertension, n (%) 189 (81.8) 91 (82.7) 0.838 ) -
Diabetes, 7 (%) 21 (9.1) 13 (11.8) 0.432 ;Kj’oagzte Kidney injury.
Hyperlipidemia, n (%) 12 (5.2) 1 (0.9) 0.053
Dialysis, n (%) 3 (1.3) 0 0.230
COPD, n (%) 7(3.0) 1(09) 0.755 TABLE 3 Analysis of risk factors for in-hospital death by adjusting
Cerebral infarction history, 13 (5.6) 5 (4.5) 0.676 confounder models.
n (%)
Coronary artery disease, 1 (%) 20 (8.7) 9 (8.2) 0.883 In-hospital Death H-PLT L-PLT P value
Preoperative shock, 1 (%) 10 (4.3) 5 (4.5) 0.927 Unadjusted Ref 4.549 (1.515-13.654) 0.007*
Preoperative cardiopulmonary 4(1.7) 1(0.9) 0.555 Model 1 Ref 4.450 (1.528-12.957) 0.006*
resuscitation, n (%) Model 2 Ref 3.599 (1.371-9.449) 0.009*
Preoperative AF, n (%) 5(2.2) 1 (0.9) 0.410 Model 3 Ref 3.443 (1.400-8.468) 0.007*
Lower extremity ischemia, 52 (22.5) 24 (21.8) 0.886 Model 1 adjust for sex and age.
n (%) Model 2: adjust for sex, age, CPB time, APTT, preoperative shock, preoperative lower
Preoperative hemoglobin (g/L) 130.8 £18.8 1353 £18.9 0.039* extremity ischemia, and CABG.
PT (s) 12.2 (9.9-32.8) 12.0 (9.7-17.8) 0.231 Model 3: adjust for sex, age, CPB time, APTT, preoperative shock, CABG, hypertension,
Preoperative WBC (10°/L) 127439 142+ 4.6 0.001* diabetes, preoperative AF, preoperative hemoglobin, preoperative WBC, and fibrinogen.
Fibrinogen (g/L) 24113 32118 <0.001 Solzlz;ai;r:::rl;l?;r;aszygrl;gl::, APTT, activated partial thromboplastin time; CABG,
APTT (s) 29451 27.7+43 0.003* *P < 0.05.
Urea nitrogen (mmol/L) 7.1+3.1 6.5+2.1 0.083
Creatinine (umol/L) 79.8 (59.4-105.5) | 79.25 (63.4-107.4) | 0.197
Interval hours between onset 35+ 10 3411 0.593 cutoff value obtained in this study is not particularly low, which
of symptoms and arrival time . X .
in ER (h) may be because it takes a certain amount of time for platelet
Concomitant CABG 24 (104) 10 (9.1) 0708 activation to reach the highest level. It was mentioned in a
procedures, 1 (%) previous study that platelet activation reaches the highest level
CPB time (min) 171.0 (147.0- 1715 (1488- | 0489 4 h after surgery (17), but the deeper reasons need to be further
- - - 195.0) 193.) explored. Platelet-related indicators such as platelet-lymphocyte
Aortic cross-clamp time (min) | 93.0 (81.0-111.0) | 95.0 (77.0-110.5) 0.778

BMI, body mass index; COPD, chronic obstructive pulmonary disease; PT, prothrombin

time; AF, atrial fibrillation;

WBC, white blood cells;

APTT,

thromboplastin time; CPB, cardiopulmonary bypass; ER, emergency room.

*P<0.05.

activated partial

important role in type A aortic dissection development (12). This
turns PLTs into a bridge linking inflammation and coagulation.
These studies imply that PLTs play a significant role in
type A aortic dissection.

So far, there are novel hematological biomarkers that play a
prognostic role in aortic dissection, such as the significant
association between neutrophil to lymphocyte ratio and in-
hospital mortality (13). PLT count level has been shown to have
good predictive value for postoperative adverse events in
cardiovascular diseases, such as in a study of elderly people
surgery that
postoperative low PLT count levels were strongly associated with
in-hospital death (14). In addition, the level of PLT also has
good prognostic value in patients with aneurysmal subarachnoid

undergoing valve replacement suggesting

hemorrhage (15). Besides, in a model for ischemic stroke after
dissection, PLT count levels were inversely associated with the
incidence of outcome events (16). It is worth noting that the

Frontiers in Cardiovascular Medicine

ratio can predict the limb survival in critical limb ischemia (18).
The mechanism for the correlation between reduced PLT and

aortic There several possible

explanations for the association of PLTs with in-hospital

dissection is unclear. are
mortality. Firstly, when aortic dissection occurs, the vascular
endothelial injury will promote PLT aggregation, which will lead
to abnormalities in the systemic coagulation system and cause an
increase in markers for activation of coagulation (8, 19). Lower
fibrinogen levels in the low platelet group may result in a higher
coagulation (DIC) status,

preoperative DIC has been reported to be associated with a

disseminated intravascular and
poorer prognosis (20). Secondly, the occurrence of type A aortic
dissection is related to the inflammatory response, which
aggravates the necrosis and apoptosis of smooth muscle cells,
causes the degradation of elastic tissue, and finally causes aortic
dissection. The inflammatory response of the blood vessels
further activates the PLTs, causing them to become activated and
adhere to the torn vessel wall. Activated PLTs can release
inflammatory cells recruited from PLT granules and interact with
them to further aggravate vascular inflaimmation and cause
dissection injury (21). In recent years, the significant role of
neutrophil extracellular traps (NETs) in the inflammatory
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FIGURE 4
Survival curve analysis of time trend of mortality in postoperative follow-up.

response has been increasingly emphasized. According to new
research, NETs have been implicated in numerous cardiovascular
diseases (22-24). PLTs also play an important role in the
production of NETs and tissue injury. PLT interaction with
activated neutrophils is a potent inducer of NETs (25). NETs
have also been proven highly expressed in aortic dissection (26),
which shows the PLT-related inflammatory response in the aortic
dissection. To sum up, the low PLT count level suggests a
relatively high coagulopathy condition and a high inflammatory
response, which is also consistent with the progression of type
A aortic dissection. Furthermore, the high expression of some
factors released by PLTs such as PLT-derived growth factor B
(PDGF-B) and Thrombospondin 1 (TSP1) in type A aortic
dissection may also indicate the role of PLTs in the disease (27,
28). Moreover, in a study of preoperative anti-PLT therapy in
patients with aortic dissection, it was shown that patients treated
with preoperative anti-PLT therapy had more intraoperative
blood transfusion and postoperative mortality (29), which is
consistent with our findings. However, these possible causes are
currently hypothesized, and further research is needed to confirm
the specific mechanisms involved.

As a more routine measurement item in clinical detection, PLT
count is easy to obtain. Considering the predictive value of PLT
count level for in-hospital death and mid-term survival in
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patients with acute type A aortic dissection, in clinical practice,
this index can be used to comprehensively reflect the coagulation
and inflammation levels of patients, to be an important
supplement identify high-risk patients
indicators of acute type A aortic dissection before surgery, which

to and prognostic
has important clinical significance.

However, there are some limitations in our study. Firstly, this
study is a single-center retrospective study, and further studies
with large samples from multiple centers are needed to verify it.
Secondly, for patients with low preoperative PLT count levels,
how to effectively manage the perioperative period, such as the
amount of PLT transfusion, deserves further research. Finally,
because of the limited follow-up time in this study, the long-term
adverse events of patients need to be further studied. In addition,
there is likely to be a depletion of platelets in the interval
between onset of symptoms and arrival time at the emergency
room of the dissection, which will affect this study and require
further studies to prove.

Conclusion

Our research demonstrates that preoperative PLT <184.5
constitutes an independent risk factor for in-hospital mortality.

frontiersin.org


https://doi.org/10.3389/fcvm.2025.1524252
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Zhou et al.

As a simple and feasible evaluation index, PLT count possesses a
certain association with in-hospital mortality in ATAAD patients
undergoing surgery, implying that ATAAD patients with low
PLT count should receive more attention.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Nanjing First
Hospital Ethics Committee. The studies were conducted in
with the
requirements. Written informed consent for participation was

accordance local legislation and institutional
not required from the participants or the participants’ legal
guardians/next of kin in accordance with the national legislation

and institutional requirements.

Author contributions
YZ: Data curation, Formal analysis, Investigation,
Methodology, Software, Writing - original draft. WW: Data
curation, Writing - review & editing. QL: Data curation,
Writing - original draft. HJ: Data curation, Writing - original
draft. RF: Data draft. XC:
Conceptualization, Resources, Supervision, Writing - review
& editing.

curation, Writing - original

References

1. Hagan PG, Nienaber CA, Isselbacher EM, Bruckman D, Karavite D], Russman
PL, et al. The international registry of acute aortic dissection (IRAD): new insights
into an old disease. JAMA. (2000) 283:897-903. doi: 10.1001/jama.283.7.897

2. Zhu Y, Lingala B, Baiocchi M, Tao JJ, Toro Arana V, Khoo JW, et al. Type
A aortic dissection-experience over 5 decades: JACC historical breakthroughs in
perspective. ] Am Coll Cardiol. (2020) 76:1703-13. doi: 10.1016/j.jacc.2020.07.061

3. Trimarchi S, Nienaber CA, Rampoldi V, Myrmel T, Suzuki T, Mehta RH, et al.
Contemporary results of surgery in acute type A aortic dissection: the international
registry of acute aortic dissection experience. J Thorac Cardiovasc Surg. (2005)
129:112-22. doi: 10.1016/].jtcvs.2004.09.005

4.Li S, Lu J, Cheng W, Zhu J, Jin M. Factors associated with low admission platelet
count in adults with acute aortic dissection. Ann Thorac Cardiovasc Surg. (2019)
25:142-8. doi: 10.5761/atcs.0a.18-00187

5. Xu H, Li Y, Wang H, Yuan Y, Chen D, Sun Y, et al. Systemic immune-
inflammation index predicted short-term outcomes in ATAD patients undergoing
surgery. J Card Surg. (2022) 37:969-75. doi: 10.1111/jocs.16300

6. Xie X, Fu X, Zhang Y, Huang W, Huang L, Deng Y, et al. U-shaped relationship
between platelet-lymphocyte ratio and postoperative in-hospital mortality in patients
with type A acute aortic dissection. BMC Cardiovasc Disord. (2021) 21:569. doi: 10.
1186/s12872-021-02391-x

7. 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 type A acute aortic
dissection. Int J Cardiol. (2014) 172:¢484-6. doi: 10.1016/j.ijcard.2014.01.001

Frontiers in Cardiovascular Medicine

10.3389/fcvm.2025.1524252

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Acknowledgments

We thank all the investigators who participated in the data
collection and manuscript preparation.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

8. Zindovic I, Sjogren J, Bjursten H, Ingemansson R, Ingimarsson J, Larsson M, et al.
The coagulopathy of acute type A aortic dissection: a prospective, observational study.
J Cardiothorac Vasc Anesth. (2019) 33:2746-54. doi: 10.1053/j.jvca.2019.02.013

9. Sbarouni E, Georgiadou P, Analitis A, Voudris V. Significant changes in platelet
count, volume and size in acute aortic dissection. Int J Cardiol. (2013) 168:4349-50.
doi: 10.1016/j.ijcard.2013.05.074

10. Yan K, Li ], Li Y, Zhu P, Tang X, Yuan D, et al. Inflammation modifies the
platelet reactivity among thrombocytopenia patients undergoing percutaneous
coronary intervention. Platelets. (2024) 35:2327835. doi: 10.1080/09537104.2024.
2327835

11. 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 dissection. iScience. (2023) 26:106805. doi: 10.1016/.is¢i.2023.106805

12. Irqsusi M, Dong LA, Rodepeter FR, Ramzan R, Talipov I, Ghazy T, et al. The
role of matrix metalloproteinases in thoracic aortic disease: are they indicators
for the pathogenesis of dissections? Biomedicines. (2024) 12(3):619. doi: 10.3390/
biomedicines12030619

13. Laf¢i G, Cigek OF, Uzun HA, Yalginkaya A, Diken Al, Turak O, et al.
Relationship of admission neutrophil-to-lymphocyte ratio with in-hospital mortality
in patients with acute type I aortic dissection. Turk J Med Sci. (2014) 44(2):186-92.

14. Nong Y, Wei X, Lu J, Yu D. The prognostic value of postoperative platelet levels
in elderly patients after valve replacement surgery: a retrospective cohort study. BMC
Cardiovasc Disord. (2024) 24:379. doi: 10.1186/s12872-024-04041-4

frontiersin.org


https://doi.org/10.1001/jama.283.7.897
https://doi.org/10.1016/j.jacc.2020.07.061
https://doi.org/10.1016/j.jtcvs.2004.09.005
https://doi.org/10.5761/atcs.oa.18-00187
https://doi.org/10.1111/jocs.16300
https://doi.org/10.1186/s12872-021-02391-x
https://doi.org/10.1186/s12872-021-02391-x
https://doi.org/10.1016/j.ijcard.2014.01.001
https://doi.org/10.1053/j.jvca.2019.02.013
https://doi.org/10.1016/j.ijcard.2013.05.074
https://doi.org/10.1080/09537104.2024.2327835
https://doi.org/10.1080/09537104.2024.2327835
https://doi.org/10.1016/j.isci.2023.106805
https://doi.org/10.3390/biomedicines12030619
https://doi.org/10.3390/biomedicines12030619
https://doi.org/10.1186/s12872-024-04041-4
https://doi.org/10.3389/fcvm.2025.1524252
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Zhou et al.

15. Fischer I, Lala R, Donaldson DM, Schieferdecker S, Hofmann BB, Cornelius JF,
et al. Prognostic value of platelet levels in patients with aneurysmal subarachnoid
hemorrhage. Sci Rep. (2024) 14:16743. doi: 10.1038/s41598-024-67322-0

16. Deng C, Tang H, Li J, Li Z, Shen K, Zhang Z, et al. Development and validation
of a prediction model for postoperative ischemic stroke following total arch
replacement and frozen elephant trunk under mild hypothermia. Heliyon. (2024)
10:€25925. doi: 10.1016/j.heliyon.2024.e25925

17. Qin C, Zhang H, Gu J, Xiao Z, Yang Q, Meng W. Dynamic monitoring of
platelet activation and its role in post-dissection inflammation in a canine model of
acute type A aortic dissection. J Cardiothorac Surg. (2016) 11:86. doi: 10.1186/
s13019-016-0472-5

18. Tasoglu i, Sert D, Colak N, Uzun A, Songur M, Ecevit A. Neutrophil-lymphocyte
ratio and the platelet-lymphocyte ratio predict the limb survival in critical limb ischemia.
Clin Appl Thromb Hemost. (2014) 20(6):645-50. doi: 10.1177/1076029613475474

19. Guan XL, Wang XL, Liu YY, Lan F, Gong M, Li HY, et al. Changes in the
hemostatic system of patients with acute aortic dissection undergoing aortic arch
surgery. Ann Thorac Surg. (2016) 101:945-51. doi: 10.1016/j.athoracsur.2015.08.047

20. Gando S, Wada T. Disseminated intravascular coagulation in cardiac arrest and
resuscitation. J Thromb Haemost. (2019) 17:1205-16. doi: 10.1111/jth.14480

21. Kolaczkowska E, Kubes P. Neutrophil recruitment and function in health and
inflammation. Nat Rev Immunol. (2013) 13:159-75. doi: 10.1038/nri3399

22. Lim HH, Jeong IH, An GD, Woo KS, Kim KH, Kim JM, et al. Evaluation of
neutrophil extracellular traps as the circulating marker for patients with acute

Frontiers in Cardiovascular Medicine

08

10.3389/fcvm.2025.1524252

coronary syndrome and acute ischemic stroke. J Clin Lab Anal. (2020) 34:¢23190.
doi: 10.1002/jcla.23190

23. Novotny J, Oberdieck P, Titova A, Pelisek J, Chandraratne S, Nicol P, et al.
Thrombus NET content is associated with clinical outcome in stroke and myocardial
infarction. Neurology. (2020) 94:2346-60. doi: 10.1212/WNL.0000000000009532

24. Yang S, Qi H, Kan K, Chen J, Xie H, Guo X, et al. Neutrophil extracellular traps
promote hypercoagulability in patients with sepsis. Shock. (2017) 47:132-9. doi: 10.
1097/SHK.0000000000000741

25. Kim S§J, Jenne CN. Role of platelets in neutrophil extracellular trap (NET)
production and tissue injury. Semin Immunol. (2016) 28:546-54. doi: 10.1016/j.
smim.2016.10.013

26. Yang S, Xiao Y, Du Y, Chen J, Ni Q, Guo X, et al. Diagnostic and prognostic
value of neutrophil extracellular trap levels in patients with acute aortic dissection.
Front Cardiovasc Med. (2021) 8:683445. doi: 10.3389/fcvm.2021.683445

27. Meng W, Liu S, Li D, Liu Z, Yang H, Sun B, et al. Expression of platelet-derived
growth factor B is upregulated in patients with thoracic aortic dissection. J Vasc Surg.
(2018) 68:3s-13. doi: 10.1016/j.jvs.2018.01.052

28. Zeng T, Yuan J, Gan J, Liu Y, Shi L, Lu Z, et al. Thrombospondin 1 is increased in the
aorta and plasma of patients with acute aortic dissection. Can ] Cardiol. (2019) 35:42-50.
doi: 10.1016/j.cjca.2018.11.008

29. Jiang X, Khan F, Shi E, Fan R, Qian X, Zhang H, et al. Outcomes of preoperative
antiplatelet therapy in patients with acute type A aortic dissection. J Card Surg. (2022)
37:53-61. doi: 10.1111/jocs.16080

frontiersin.org


https://doi.org/10.1038/s41598-024-67322-0
https://doi.org/10.1016/j.heliyon.2024.e25925
https://doi.org/10.1186/s13019-016-0472-5
https://doi.org/10.1186/s13019-016-0472-5
https://doi.org/10.1177/1076029613475474
https://doi.org/10.1016/j.athoracsur.2015.08.047
https://doi.org/10.1111/jth.14480
https://doi.org/10.1038/nri3399
https://doi.org/10.1002/jcla.23190
https://doi.org/10.1212/WNL.0000000000009532
https://doi.org/10.1097/SHK.0000000000000741
https://doi.org/10.1097/SHK.0000000000000741
https://doi.org/10.1016/j.smim.2016.10.013
https://doi.org/10.1016/j.smim.2016.10.013
https://doi.org/10.3389/fcvm.2021.683445
https://doi.org/10.1016/j.jvs.2018.01.052
https://doi.org/10.1016/j.cjca.2018.11.008
https://doi.org/10.1111/jocs.16080
https://doi.org/10.3389/fcvm.2025.1524252
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Association of preoperative platelet counts with in-hospital mortality in patients with acute type A aortic dissection: a retrospective single-center study
	Introduction
	Methods
	Study population
	Data collection
	Definition
	Surgical approach and techniques
	Statistical analysis

	Results
	Baseline characteristics
	Preoperative and intraoperative clinical characteristics of different PLT groups
	Postoperative clinical outcome between different PLT groups
	Associations between PLT and in-hospital death
	Mid-term outcomes

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


