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D-dimer in predicting
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dissection: a single center
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Fuzhou, China, Fujian Provincial Center for Cardiovascular Medicine, Fuzhou, China

Background: The aim of this study was to identify the predictive factors for adverse
clinical events after surgery in patients with acute type A aortic dissection (AAAD),
and to explore the predictive value of preoperative prognostic nutritional index
(PNI) combined with D-dimer for these events.

Methods: This study was a retrospective analysis of clinical data of 153 patients
with AAAD who underwent emergency surgery at our center from January 2019
to January 2022. Patients were divided into adverse event group and non-
adverse event group based on whether they experienced adverse clinical events
after surgery. Univariate and multivariable logistic regression analyses were
performed to identify the risk factors for adverse events, and the predictive
efficacy was evaluated by the area under the receiver operating characteristic
curve (ROC-AUC).

Results: A total of 153 AAAD patients were included in the study, and were divided
into the adverse event group (n = 46) and the non-adverse events group (n = 107)
based on whether or not they experienced clinical adverse events after surgery.
The optimal cutoff value was determined using ROC curves, and multivariate
logistic regression analysis was performed. Ultimately, it was found that
preoperative PNI<42.45 and D-dimer>15.05 were independent predictors of
postoperative clinical adverse events in AAAD patients. The odd ratios (OR) value
for preoperative PNI <42.45 is 3.596 [95% Confidence Interval (Cl): 1.508-8.923,
p =0.004], while the OR value for D-dimer>15.05 is 7.572 [95% CI: 3.094-
20.220, p<0.001]. The combination of these two indicators has a high
predictive value (AUC = 0.843, 95% Cl: 0.774-0.912, p < 0.001) and is superior to
using either variable alone.

Conclusion: Preoperative PNI<42.45 and D-dimer>15.05 are independent
predictive factors for postoperative adverse events during hospitalization in
patients with AAAD. The combination of these two indicators can improve the
predictive accuracy, which is superior to using either variable alone.
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Introduction

Acute aortic dissection is a highly lethal and high-risk
cardiovascular emergency. Among them, acute type A aortic
dissection (AAAD) is the most dangerous situation (1-3). The
previous research results showed that the overall incidence rate of
AAAD is approximately 4.7 per 100,000 population, but there
are significant regional variations in the incidence rates (4). A
study by Meszaros et al. indicated that the average age of onset
of AAAD is around 50 years old (5). Its clinical features include
an acute onset, rapid progression, and high mortality rate. Some
reported that the
associated with AAAD is approximately 22% (6), and without

studies have in-hospital mortality rate
surgical treatment, it is as high as 82% at 1 year (7). The only
effective treatment for AAAD is emergency surgical repair.
Although surgical techniques and perioperative management
have made great progress compared to the past, the prognosis of
AAAD

conventional cardiovascular surgery due to the characteristics of

after surgery is significantly worse compared to
the disease and the complexity of the surgery (7-9). Therefore, it
identify

indicators to predict the prognosis of AAAD patients, which can

is necessary to sensitive preoperative prognostic
effectively improve perioperative treatment measures and help
clinical doctors better evaluate the early outcomes after AAAD
surgery.

Inflammatory responses and changes in coagulation function
are integral to the development of aortic dissection and are
closely related to its pathogenesis and prognosis (10, 11).
Previous studies have shown that some inflammation-related
biomarkers, such as C-reactive protein (CRP) and D-dimer, are
considered to be associated with an adverse prognosis after
AAAD surgery (12-14). The prognostic nutritional index (PNTI)
is a new systemic inflammation marker calculated based on
serum albumin levels and peripheral lymphocyte count. It was
originally widely used to evaluate the long-term outcomes and
prognosis of gastrointestinal cancer patients (15, 16). In recent
years, PNI has been shown to be associated with the prognosis of
heart failure and coronary heart disease patients (17-19). Studies
have found that a low PNI during the perioperative period is a
risk factor for in-hospital mortality in AAAD patients (20, 21).
However, as a single indicator, the accuracy of using PNI to
predict postoperative outcomes after AAAD surgery is not
sufficient. Therefore, it is necessary to combine other indicators
for a systematic evaluation. Previous studies have shown that the
coagulation function is closely associated with the prognosis of
AAAD. D-dimer, as a major indicator reflecting the coagulation
status of the body, can serve as a key biomarker for predicting
(22).  Through
multivariate regression analysis, we found that PNI and D-dimer

postoperative  outcomes univariate and
are independent risk factors for clinical adverse events after
AAAD surgery. Therefore, we speculate that the composite index
formed by PNI combined with D-dimer can provide effective
clinical predictive information for clinical adverse events after
AAAD surgery. The aim of this study is to explore the
application of two indicators combined in predicting the risk of
adverse clinical events after AAAD surgery.
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Materials and methods
Study design and setting

A single center retrospective study was used to investigate the
clinical data of AAAD patients admitted to our center. These
patients were admitted to hospital for emergency surgery from
January 2019 to January 2022. Since this is a retrospective study
and there is no need to obtain informed consent, this study was
approved by the Ethics Committee of the affiliated Union
Hospital of Fujian Medical University, which is in line with the
Helsinki Declaration.

The inclusion criteria of this study were: AAAD diagnosed by
computed tomography thoracic aortography or magnetic
resonance imaging; over 18 years of age; emergency surgical
treatment after admission. Patients with the following conditions
are excluded: patients whose time from onset to hospitalization is
more than 48 h; patients with long-term use of drugs that affect
blood cell count; patients with malignant tumors, autoimmune
diseases, severe infectious diseases and chronic organ
dysfunction. The serological samples of all patients were drawn
from venous blood without medication before emergency
operation.

By measuring the level of D-dimer, serum albumin and
lymphocyte count, the formula (10 x serum albumin (g/dL) +
0.005 x lymphocyte count (per mm?)) was used to calculate PNI
(16), and the relationship between PNI, D-dimer and clinical

adverse events after operation was analyzed.

Definition of clinical adverse events

Clavien-Dindo grading is a general surgical complication
grading system, which can also be used to grade the severity of
surgery  (23). The
postoperative clinical adverse events in this study were defined as

complications  after  cardiovascular
complications of Clavien-Dindo grade III or above, including
single or multiple organ dysfunction and postoperative death
(24). Single organ dysfunction includes renal insufficiency
requiring dialysis treatment, cardiac dysfunction requiring left
ventricular assist device or intra-aortic balloon pump (IABP)
deficits

tracheostomy or radiological and neurosurgical interventions,

therapy,  neurological requiring  reintubation,
irreversible spinal cord injury, and intestinal ischemia requiring
surgical intervention. Multiple organ dysfunction is defined as
simultaneous or sequential dysfunction of two or more organs or

systems caused by various clinical factors (25).

Data collection

We collected clinical data of each patient from the hospital’s
medical record system and observed and summarized various
indicators before and during surgery. Preoperative indicators
include: (1) demographic data: gender, age, body mass index
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(BMI); (2) past medical history: smoking history, drinking history;
(3) comorbidities: hypertension, diabetes, coronary artery disease,
history of cerebrovascular disease, chronic obstructive pulmonary
disease, Marfan syndrome, hepatic dysfunction and renal
insufficiency; (4) preoperative general condition: aortic valve
regurgitation (moderate or above), pericardial effusion (moderate
or above), left ventricular ejection fraction (LVEF). Preoperative
laboratory tests: red blood cell count, white blood cell count,
leukomonocyte,  hemoglobin,  platelet, albumin, alanine
aminotransferase, aspartate aminotransferase, serum creatinine,
D-dimer, prothrombin time (PT), B-type natriuretic peptide, C-
reactive protein, troponin-I. Intraoperative indicators include:
processing method of the aortic root, total operation time,
cardiopulmonary bypass time, aortic cross-clamp time, cerebral
perfusion time time, deep hypothermic circulatory arrest time
and intraoperative blood product input (red blood cells, plasma,
platelets). The postoperative complications were classified into
two groups based on whether or not Clavien-Dindo grade III or
higher surgical complications occurred: the no-adverse events

group and the adverse events group.

Surgical technique

The surgery was performed under general anesthesia and
cardiopulmonary bypass support. The specific surgical procedure
was described in detail in Chen et al.’s previous study, including
reconstruction of the aortic root, replacement of the ascending
aorta, and implantation of a modified triple-branch stent graft
(26, 27).

Statistical analysis

All statistical analyses were performed using SPSS 23.0 and R
software (4.2.2). Continuous variables were expressed as mean +
standard deviation or interquartile range, while categorical
variables were expressed as frequency, ratio, and percentage. The
Kolmogorov-Smirnov test was used to check the normality of
the distribution of continuous variables. Student t-tests were used
for intergroup comparison of continuous variables that followed
a normal distribution, while Mann-Whitney U tests were used
for those that did not follow a normal distribution. The chi-
square test or Fisher's exact test was used for categorical
variables. Predictive variables with p<0.05 in the univariate
analysis were included in a multivariate logistic regression
analysis to identify independent risk factors for postoperative
adverse events. Receiver operating characteristic (ROC) curves
were constructed to determine the optimal cutoff values for PNI,
D-dimer, and combination variables in predicting postoperative
adverse events, and the area under the curve (AUC) was
calculated. The predictive performance of the combined
indicators will be evaluated using AUC, net reclassification
improvement (NRI), and integrated discrimination improvement
index (IDI). A difference was considered statistically significant
when p < 0.05.
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Results

This study diagnosed a total of 214 patients with AAAD between
January 2019 and January 2022. Among them, 36 cases were
excluded due to the onset-to-hospitalization time exceeding 48 h, 9
cases were excluded due to death caused by a ruptured aortic
dissection, 6 cases were excluded due to concurrent chronic
hepatic or kidney dysfunction, and 10 cases were excluded due to
failure to undergo emergency surgical treatment. In the end, a total
of 153 patients were included in this study (Figure 1).

The baseline data comparison of the patients showed that the two
groups of patients had similar baseline data such as gender, age, and
body mass index (BMI), but the preoperative PNI of the adverse
event group was significantly lower than that of the non-adverse
event group (39.60 +5.68 vs. 44.55 +4.63, p<0.001). Laboratory
examination results showed that the leukomonocyte [0.71 (0.56,
1.02) vs. 1.01 (0.83, 1.37)], albumin (35.49 + 5.13 vs. 39.00 + 3.84),
and platelet [151.00 (128.00, 196.00) vs. 176.00 (145.00, 206.00)] of
the adverse event group were significantly lower than those of the
non-adverse event group, while D-dimer (17.40 +5.47 vs. 9.83 +
7.28), AST [33.00 (22.00, 71.00) vs. 24.00 (19.00, 34.00)], PT [14.30
(13.50, 15.80) vs. 13.80 (13.10, 14.50)], and troponin-I [0.013
(0.004, 0.165) vs. 0.005 (0.002, 0.033)] were significantly higher
than those of the non-adverse event group. The differences in the
clinical indicators between the two groups were statistically
significant (p < 0.05) (Tables 1, 2). The intraoperative comparison
results showed that there were no significant differences in the total
operation time, cardiopulmonary bypass (CPB) time, aortic cross-
clamp (ACC) time, cerebral perfusion time, and deep hypothermic
circulatory arrest (DHCA) time between the two groups of
patients. The aortic root handling methods and intraoperative
blood product transfusion were also similar between the two
groups (Table 3). The occurrence of postoperative complications
in the adverse event group is shown in Table 4.

The optimal cut-off values of the clinical characteristic
variables for which there were statistically significant differences
between groups were calculated by drawing a ROC curve.
Subsequently, univariate and multivariate logistic regression
analyses were performed, and the results are presented in
Table 5. A forest plot depicting the odds ratio (OR) and their
95% confidence interval (CI) was generated based on the results,
as shown in Figure 2.

We found that when the optimal cutoff value was 42.45, the
sensitivity of preoperative PNI was 0.692, specificity was 0.696,
and the AUC value was 0.752; the optimal cutoff value for D-
dimer was 15.05, with a sensitivity of 0.826, specificity of 0.701,
and an AUC value of 0.770. The results of the multivariate
logistic regression analysis showed that a PNI<42.45 and a D-
dimer >15.05 ug/ml  were independent risk factors for
postoperative clinical adverse events in AAAD patients.

In order to better predict postoperative clinical adverse events,
we combined the above clinical indicators (preoperative PNI
combined D-dimer) and calculated the AUC of the combined
index to be 0.843 (95% CI was 0.774-0.912, p <0.001), with a
sensitivity of 0.826 and specificity of 0.738. The AUC value of
the combined index was more predictive than using a single
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Collection of clinical data from 214 patients
with acute type A aortic dissection

61 cases were excluded:

(1) 36 cases due to the onset to hospitalization time exceeding 48 hours
(2) 9 cases due to death caused by a ruptured aortic dissection

(3) 6 cases due to concurrent chronic hepatic or kidney dysfunction

(4) 10 cases due to failure to undergo emergency surgical treatment

—

A 4

153 patients with acute type A aortic
dissection were included in this study

v v

adverse event group
n=46

non-adverse event group
n=107

FIGURE 1
Grouping process and exclusion criteria for AAAD patients.

TABLE 1 Comparison of preoperative condition between the two groups.

Valuables Non-adverse event group (n=107) Adverse event group (n =4 P value
Gender (male), n (%) 84 (78.5%) 35 (76.1%) 0.742
Age (year), mean (+SD) 53.15+12.46 55.09 + 12.97 0.388
BMI (Kg/mz), median [IQR] 23.97 [21.27, 25.67] 23.26 [21.63, 25.10] 0.510
Smoking history, n (%) 54 (50.5%) 17 (37.0%) 0.124
Drinking history, n (%) 52 (48.6%) 20 (43.5%) 0.561
Hypertension, n (%) 64 (59.8%) 29 (63.0%) 0.707
Diabetes, n (%) 5 (4.7%) 1 (2.2%) 0.465
Coronary artery disease, n (%) 4 (3.7%) 2 (4.3%) 0.859
History of cerebrovascular disease, n (%) 7 (6.5%) 2 (4.3%) 0.597
Chronic obstructive pulmonary disease, n (%) 1 (0.9%) 2 (4.3%) 0.163
Marfan syndrome, n (%) 3 (2.8%) 2 (4.3%) 0.622
Hepatic dysfunction, n (%) 1 (0.9%) 2 (4.3%) 0.163
Renal insufficiency, n (%) 3 (2.8%) 3 (6.5%) 0.277
LVEF (%), median [IQR] 63.70 [60.70, 67.10] 63.50 [60.20, 67.80] 0.827
Pericardial effusion (medium or above), n (%) 19 (17.8%) 6 (13.0%) 0.470
Aortic valve regurgitation (medium or above), n (%) 32 (29.9%) 13 (28.3%) 0.838
Prognostic nutritional index, mean(+SD) 44,55 + 4,60 39.60 +5.61 <0.001

SD, standard deviation; IQR, interquartile range; BMI, body mass index; LVEF, left ventricular ejection fractions.
Bold values indicate a p-value less than 0.05, indicating a statistically significant difference between groups.

indicator alone (Table 6). We also assessed the effectiveness and  index still outperforms the single biochemical indicators in

accuracy of the combined indicators in clinical prediction using  predicting outcomes.

the NRI and IDI. The results, shown in Table 7, indicate that

the combined indicators have higher predictive accuracy
compared to traditional individual predictors such as PNI or D-
dimer. In order to compare the predictive performance of the
combined index with traditional single biochemical indicators, we
drew ROC curves to compare the combined index (preoperative
PNI combined D-dimer) with commonly used clinical indicators
of inflammation severity (WBC, CRP) and nutritional status

(ALB). The results are shown in Figure 3, and the combined

Frontiers in Cardiovascular Medicine

In summary, preoperative PNI and D-dimer are effective
predictive indicators for adverse events after AAAD surgery, and
their combined use is more accurate.

Discussion

AAAD is an extremely dangerous cardiovascular emergency. If
damaged aorta is not repaired by surgery in a timely manner, the
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TABLE 2 Comparison of preoperative laboratory examination between the two groups.

Valuables

Non-adverse event group (n=107)

10.3389/fcvm.2023.1210725

Adverse event group (n =46)

P value

White blood cell count (x10°/L), mean (+SD) 12.47 +3.56 12.79 +3.85 0.622
Red blood cell count (x10'%/L), mean(SD) 4.36 £0.52 431065 0.578
Leukomonocyte (x10°/L), median [IQR] 1.01 [0.83, 1.37] 0.71 [0.56, 1.02] <0.001
Heamoglobin (g/L), mean (+SD) 132.28 +17.21 128.59 +17.29 0.226
Platelet (><109/L), median [IQR] 176.00 [145.00, 206.00] 151.00 [128.00, 196.00] 0.025
Albumin (g/L), mean (+SD) 39.00 +£3.84 3549 +£5.13 <0.001
ALT (IU/L), median [IQR] 20.00 [13.00, 31.00] 24.00 [15.00, 44.00] 0.084
AST (IU/L), median [IQR] 24.00 [19.00, 34.00] 33.00 [22.00, 71.00] 0.005
Serum creatinine (umol/L), median [IQR] 89.00 [72.00, 114.00] 93.00 [67.00, 143.00] 0.474
D-dimer (ug/ml), mean (+SD) 9.83+7.28 17.40 £5.47 <0.001
PT (s), median [IQR] 13.80 [13.10, 14.50] 14.30 [13.50, 15.80] 0.040
B-type natriuretic peptide (pg/ml), median [IQR] 224.00 [110.00, 678.00] 345.00 [156.00, 895.00] 0.123
Troponin-I (ug/L), median [IQR] 0.005 [0.002, 0.033] 0.013 [0.004, 0.165] 0.004
CRP (mg/L), median [IQR] 10.41 [3.51, 36.88] 8.46 [3.24, 25.63] 0.586

SD, standard deviation; IQR, interquartile range; PT, prothrombin time; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, c-reactive protein.

Bold values indicate a p-value less than 0.05, indicating a statistically significant difference between groups.

TABLE 3 Comparison of intraoperative conditions between the two groups.

Valuables Non-adverse event group (n = 107) Adverse event group (n=46) P value
Intraoperative time

Operative time (min), median [IQR] 285.00 [255.00, 334.00] 300.00 [271.00, 330.00] 0.183
Cardiopulmonary bypass time (min), median [IQR] 139.00 [120.00, 160.00] 138.00 [128.00, 151.00] 0.794
Aortic cross-clamp time (min), median [IQR] 62.00 [53.00, 83.00] 62.00 [53.00, 81.00] 0.967
Cerebral perfusion time (min), median [IQR] 9.00 [5.00, 11.00] 7.00 [6.00, 10.00] 0.577
DHCA time (min), median [IQR] 4.00 [3.00, 5.00] 4.00 [3.00, 5.00] 0.186
Intraoperative blood transfusion

Red blood cell transfusion volume (U), median [IQR] 4.00 [2.00, 4.00] 4.00 [2.00, 4.50] 0.831
Plasma transfusion volume (ml), median [IQR] 400.00 [200.00, 500.00] 400.00 [0, 600.00] 0.327
Platelet transfusion volume (U), median [IQR] 2.00 [0.80, 10.00] 1.00 [0, 10.00] 0.306
Aortic root concomitant procedure 0.759 0.759
No treatment, 1 (%) 48 (44.9%) 18 (39.1%)

Sinus forming, n (%) 40 (37.4%) 20 (43.5%)

Bentall, 1 (%) 19 (17.8%) 8 (17.4%)

SD, standard deviation; IQR, interquartile range; DHCA, deep hypothermic circulatory arrest.

TABLE 4 In-hospital postoperative clinical adverse events in patients with
AAAD.

Postoperative clinical Number Percentage
adverse events (n=153)

Renal failure (need CRRT) 27 17.65%
Respiratory failure 7 4.58%
Gastrointestinal bleeding 6 3.92%
Low cardiac output syndrome (need IABP) 2 1.31%
Ventricular fibrillation 5 3.27%
Permanent neurological deficits 14 9.15%
Sepsis 11 7.19%
Secondary thoracotomy 1 0.65%
Secondary intubation 7 4.58%
Tracheotomy 3 1.96%
Pericardial effusion 6 3.92%
Myocardial ischemia 2 1.31%
Death 12 7.84%

AAAD: acute type A aortic dissection; CRRT: continuous renal replacement
therapy; IABP: intra-aortic balloon pump.

Frontiers in Cardiovascular Medicine

mortality rate within 48 h is about 50% (28). Despite emergency
surgery being performed, the mortality rate remains high due to
numerous postoperative complications. Therefore, early risk
prediction of clinical adverse events and taking timely and
effective measures for treatment can greatly help reduce in-
hospital mortality. It is crucial to identify predictive factors that
can forecast the risk of clinical adverse events after AAAD
surgery. Currently, many studies have shown that certain blood
biochemical indicators may have important significance in
predicting the postoperative prognosis of AAAD, such as
inflammatory factors and coagulation function indicators (29, 30).
However, the clinical accuracy of predicting with a single indicator
still needs to be improved. Therefore, this study aims to explore
the clinical application value of combining multiple indicators to
predict clinical adverse events after AAAD surgery.

Previous studies have shown that local and systemic
inflammatory responses play a crucial role in the development of
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TABLE 5 Univariate and multivariate analysis of postoperative clinical adverse events.

Valuables

Univariate analysis

95% Cl

Multivariate analysis

95% ClI

PNI<42.45 5.126 [2.421, 10.853] <0.001 3.596 [1.508, 8.923] 0.004
Platelet < 154 (x10°/L) 2.791 [1.371, 5.683] 0.005 1.529 [0.601, 3.884] 0.369
AST > 32 (IU/L) 3.078 [1.496, 6.333] 0.002 1.675 [0.641, 4.373] 0.289
D-dimer > 15.05 (ug/ml) 9.635 [4.169, 22.270] <0.001 7.572 [3.094, 20.220] <0.001
PT >15.3(s) 2.562 [1.145, 5.732] 0.022 1.225 [0.391, 3.700] 0.721
Troponin-I > 0.007 (ug/L) 2.486 [1.213, 5.095] 0.013 2.245 [0.886, 5.891] 0.092
PNI, prognostic nutritional index; PT, prothrombin time; AST, aspartate aminotransferase.
Bold values indicate a p-value less than 0.05, indicating a statistically significant difference between groups.
A OR(95%Cl) OR(95%Cl)
Platelet 2.791(1.371,5.683) B Platelet  1.529(0.601,3.884) B
AST 3.078(1.496,6.333) E AST  1.675(0.641,4.373) .
PT 2.562(1.1455.732) ' PT 1.2250.391,3.7) W
Troponinl 2.486(1.213,5.095) E B Troponinl  2.245(0.886,5.891) o
Ddimer 9.635(4.169,22.27) ] Ddimer  7.572(3.094,20.22) ]
PNl 5.126(2.421,10.853) —— PNl 3.596(1.508,8.923) |
1 3!5 é 855 1‘1 13'.5 1'8 18'.5 2'1 2'3 ll) 2?5 ; 7?5 1'0 12'.5 1'5 17‘.5 2'(]
FIGURE 2
Univariate and multivariate logistics regression analysis forest plot. (A) Univariate logistics regression analysis forest plot; (B) Multivariate logistics
regression analysis forest plot.

TABLE 6 Predictive value of preoperative PNI combined D-dimer for
postoperative clinical adverse events.

Valuables AUC | Cut-off value = 95% Cl | P value
PNI 0.752 42.45 [0.665, 0.839] | <0.001
D-dimer 0.770 15.05 [0.694, 0.847] | <0.001
PNI combined D-dimer | 0.843 / [0.774, 0.912] | <0.001

PNI, prognostic nutritional index.
Bold values indicate a p-value less than 0.05, indicating a statistically significant
difference between groups.

AAAD (31-33). Inflammatory factors such as interleukin-6,
procalcitonin, CRP are significantly elevated in the serum of most
AAAD patients, and the degree of inflammatory response is often

Frontiers in Cardiovascular Medicine

closely related to the prognosis (34, 35). As a composite index of
systemic inflammation, PNI takes into account the degree of
current inflammatory response and corresponding nutritional
status, and the immune and nutritional status is closely related to
the progression and prognosis of cardiovascular disease (36, 37). In
recent years, in addition to being an independent predictor of
postoperative mortality and prognosis in gastrointestinal
tumors, the potential application value of PNI in cardiovascular
diseases has also been increasingly recognized (17, 19). Although
some studies have shown that PNI can be used to predict short-
term prognosis for certain heart surgeries, due to the urgency and
complexity of AAAD disease, the predictive value of PNI in such

cardiovascular emergencies is still unknown. Our study is also the
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TABLE 7 Comparison of the predictive performance of combined indicators vs. single indicators.

NRI [95% Cl]
0.354 [0.157, 0.552]
0.348 [0.182, 0.515]

‘ Valuables

PNI combined D-dimer vs. PNI
PNI combined D-dimer vs. D-dimer

D1 [95%

<0.001
<0.001

0.142 [0.089, 0.195]
0.115 [0.055, 0.175]

<0.001
<0.001

NRI, net reclassification index; IDI, integrated discrimination improvement index; PNI, prognostic nutritional index.
Bold values indicate a p-value less than 0.05, indicating a statistically significant difference between groups.
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FIGURE 3
Comparison of receiver operating characteristic curves for combined
indicators and single indicators.

first retrospective study on the predictive value of PNI for
postoperative clinical adverse events in AAAD (38, 39).

Currently, the pathogenesis of aortic dissection (AD) is not clear.
Many studies believe that the degradation of extracellular matrix
in the middle layer of the aorta is closely related to the occurrence
of AD (40). Activated lymphocytes can
metalloproteinase expression in smooth muscle cells of the aortic

induce matrix

media, which is an important factor in promoting extracellular
in the
inflammatory response of AD, closely related to its prognosis (41,

matrix degradation and plays an important role
42). Therefore, we believe that lymphocyte counts have potential
value in predicting the prognosis of AD outcomes. At the same
time, albumin, as an important indicator in clinical biochemistry
testing, is usually used to evaluate the current nutritional status of
the body, and can also indirectly reflect the degree of consumption
of the body caused by disease, as most patients with inflammation-
related diseases have acute or chronic consumption in their bodies
(43). In this study, the PNI calculated by combining lymphocyte
count and serum albumin was used to predict postoperative
clinical adverse events. We believe that PNI has more accurate
predictive value than its individual components. Currently, we
have found that preoperative PNI <42.45 is an independent risk
factor for clinical adverse events after AAAD surgery. This finding
can help clinicians make more appropriate clinical decisions in
emergency situations of AAAD.

D-dimer is a non-specific fibrin degradation product that can
reflect hyperfibrinolysis and hypercoagulable state in the human
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body. It is widely used for the diagnosis, efficacy evaluation, and
prognosis prediction of thrombotic diseases (44, 45). During the
occurrence of AD, due to the tearing and damage of the inner
layer of the aorta, the coagulation system is rapidly activated,
forming a false lumen thrombus, triggering a cascade reaction of
coagulation, and activating the fibrinolysis system, leading to a
rapid increase in the level of D-dimer in the serum. This has a
good reference value in the diagnosis and differential diagnosis of
AAAD (46). However, due to the fact that D-dimer is a highly
sensitive but low-specificity detection indicator, its levels will
significantly increase in cancer, infections, or any condition that
may affect the body’s coagulation function. Therefore, the
reliability of using it as a prognostic indicator for AAAD still
further reported a
correlation between the risk of in-hospital mortality in AAAD
and the level of D-dimer (47). This may be due to the
association between

needs verification. Research has also

elevated D-dimer levels and serious
complications such as postoperative acute renal failure, severe
infection, and gastrointestinal bleeding. The level of elevated D-
dimer can reflect the degree of disorder in the body’s coagulation
function to some extent. Although using D-dimer alone to
predict the clinical outcome of AAAD has low specificity, our
research results indicate that D-dimer>15.05pug/ml is an
independent risk factor for postoperative clinical adverse events
in AAAD, and has potential value in predicting the prognosis of
AAAD. Therefore, we hope to increase its predictive reliability by
combining it with other clinical indicators.

The results of this study indicate that preoperative PNI
combined D-dimer are effective indicators for predicting
postoperative clinical adverse events in patients with AAAD.
PNI < 42.45

independent risk factors for patients to experience postoperative

Preoperative and D-dimer > 15.05 ug/ml are
clinical adverse events, which may provide more valuable
predictive evaluation for the prognosis of patients with AAAD.
This study is the first to apply PNI to the prediction of prognosis
outcomes in cardiovascular emergencies such as AAAD. This
composite  inflammation-related indicator ~ comprehensively
considers the current nutritional status of the body, which can
more reliably evaluate the prognosis outcomes. At the same time,
we also found that the combination of PNI and the coagulation
function indicator D-dimer had a significantly better predictive
effect than using any single indicator alone (AUC =0.843). The
combination of the two indicators mentioned above for
predicting the postoperative outcomes of AAAD patients has
clear advantages, mainly because these clinical indicators do not
increase the patient’s medical costs or cause additional trauma,
and are easy to obtain results in practical operations. This
advantage also increases the clinical application value of these

indicators.
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The limitations of this study are as follows: (1) This is a single-
center retrospective study, and the results may be limited by factors
such as sample size, only representing the experience of this center
in predicting adverse events of AAAD. In the future, more multi-
center randomized controlled trials with larger sample sizes are
needed to further verify the conclusions of this study; (2) This
study only explored the relationship between preoperative PNI
and D-dimer levels and postoperative adverse events, without
further studying whether they have practical value in predicting
the mid-to-long-term prognosis of AAAD, which is our next
research direction.

Conclusion

Preoperative PNI < 42.45 and D-dimer > 15.05 are independent
predictive factors for adverse clinical events in patients with AAAD
after surgery, and have potential application value for predicting
postoperative prognosis. The combined use of these two

indicators can further improve their predictive value.
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