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Background: Previous studies have identified the lactate dehydrogenase/albumin ratio (LAR) as an independent prognostic marker,
significantly predicting in-hospital mortality in patients with inflammation and cancer. Building on this, the current study is designed to
explore the association between LAR and mortality during hospitalization in patients with acute aortic dissection (AAD).
Methods: This retrospective study included patients diagnosed with AAD between January 1, 2010, and March 1, 2023. Patients were
categorized into three groups based on LAR tertiles: T1 (<5.01), T2 (5.01-6.43), and T3 (>6.43). Multivariable logistic regression
analysis was used to calculate adjusted odds ratios (ORs) and 95% confidence intervals (ClIs). In addition, subgroup analysis, receiver
operating characteristic (ROC) curves, decision curve analysis (DCA), clinical impact curve analysis, Boruta algorithm, and the
Kaplan-Meier analysis were applied to analyze the data.

Results: A total of 2083 patients were enrolled in the study, with an average age of 53.20 + 12.35 years, and male patients constituted
77%. After adjusting for relevant variables, ORs for in-hospital mortality were found to be 2.12 (95% CI: 1.34-3.36, p=0.001) for T2
and 2.30 (95% CI: 1.44-3.68, p<0.001) for T3, compared to T1. The ROC curve, DCA analysis, Boruta algorithm, and Kaplan-Meier
analysis demonstrated that the LAR exhibited a high level of concordance and practical applicability in forecasting in-hospital
mortality.

Conclusion: Elevated LAR is significantly associated with an increased risk of in-hospital mortality in patients with AAD. The
results indicate that LAR may serve as a valuable predictor of adverse outcomes during hospitalization for these patients.
Keywords: acute aortic dissection, lactate dehydrogenase to albumin ratio, in-hospital mortality, inflammation, mortality risk

Introduction
Acute aortic dissection (AAD) is a rare but life-threatening cardiovascular condition in which a false lumen forms within
the aorta, extending from the intima to the aortic media. The mortality rate among patients with AAD is high, ranging
from 1% to 2% per hour within the first 24 to 48 hours after diagnosis.' Research has indicated that the early morbidity
and mortality rates for aortic events exceed 50%, and survivors of AAD may experience significant long-term health
complications.” Although therapies such as artificial vascular replacement and aortic stent grafts are available for AAD
patients, the overall prognosis, especially for critically ill patients, remains poor. Consequently, assessing the risk of in-
hospital mortality and conducting risk stratification is crucial for the effective development of risk-reduction strategies.
Furthermore, inflammation has been linked to poor clinical outcomes in cardiovascular diseases.”* Studies have
shown that inflammation, along with various noninvasive blood markers, is associated with the prognosis of AAD
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patients.>® Lactate dehydrogenase (LDH), a nonspecific biomarker of inflammation, is a cytoplasmic enzyme expressed
in various tissues. He et al demonstrated that increased LDH levels serve as a prognostic indicator of poor outcomes
during hospitalization for AAD patients.” However, LDH levels may be affected by factors such as age, gender,
medication use, and physical activity, which may limit its accuracy in assessing the prognosis of AAD.*’

Serum albumin (ALB) plays a critical role in various functions, including antioxidant and anti-inflammatory
properties.'®!'" Studies have shown that low albumin levels are associated with poor prognosis in AAD patients.'*'?
However, ALB levels can be affected by several factors, including liver dysfunction, malnutrition, chronic diseases, and
persistent inflammation.'*'> As a result, relying solely on serum LDH or ALB for prognosis in AAD patients may not
yield accurate results. The lactate dehydrogenase/albumin ratio (LAR), which can be easily derived from routine
laboratory tests during initial admission, has emerged as a promising prognostic biomarker. Recent studies have high-
lighted its predictive value in inflammation-related diseases such as severe pneumonia, sepsis, and cancer.'®'® LAR not
only reflects the body’s oxidative stress and inflammatory response levels but also serves as a comprehensive tool for
evaluating an individual’s metabolic status and nutritional condition. Despite its growing potential, research on the effects
of LAR on the outcomes for patients with AAD is quite limited.

Given this, we aimed to comprehensively evaluate the correlation between LAR and mortality outcomes in AAD. By
analyzing this ratio, our goal was to provide clinicians with an additional tool for assessing disease severity and
predicting outcomes in this critically ill patient population.

Methods

Study Population

This retrospective study utilized data from the Hypertension Expert Database, a big data platform for hypertension
research.'® AAD diagnosis was made based on the International Classification of Diseases, 9th and 10th Revisions.
A total of 2627 AAD patients were identified from January 1, 2010, to March 19, 2023. The exclusion criteria included:
(1) patients under 18 years of age; (2) patients with chronic aortic dissection; (3) Patients with traumatic AAD or congenital
aortic malformations; (4) patients who had undergone aortic dissection surgery upon admission; (5) patients with severe
conditions such as end-stage renal failure, cirrhosis, or cancer; and (6) patients lacking sufficient data, specifically on LDH
and ALB levels. After applying these inclusion and exclusion criteria, 2,083 patients were included for analysis (Figure S1).
The Ethics Board of the People’s Hospital of the Xinjiang Uygur Autonomous Region (K'Y2022080903) approved this
retrospective study. The study procedures were carried out by the Declaration of Helsinki. All data were de-identified before
analysis, and strict confidentiality protocols were followed to protect patient privacy throughout the research process.

Data Collection and Definition

The baseline information of all patients was extracted from the electronic medical record system upon admission. The
variables extracted include (1) demographics, including age, sex, body mass index (BMI), cigarette, and alcohol
consumption. (2) vital signs within the first 24 hours of admission, including heart rate, SpO2, systolic blood pressure
(SBP), and diastolic blood pressure (DBP). (3) laboratory indicators, such as blood glucose levels (GLU), total
cholesterol (TC), triglyceride (TG), high and low-density lipoprotein cholesterol (HDL-C and LDL-C), Lactate, natriure-
tic peptides (BNP), C-reactive protein (CRP), serum creatinine (Crea), uric acid (UA), blood urea nitrogen (BUN),
alanine aminotransferase (ALT), aspartate aminotransferase (AST), white blood cell count (WBC), lymphocyte count
(Lymph), monocyte count (Mono), Neutrophil counts (Neut), LDH, ALB, Bicarbonate, and D-dimer levels. (4) Previous
history, including coronary heart disease, diabetes mellitus, and stroke. Definitions and detailed measurements for various
diseases can be found in the Supplementary Materials.

Clinical Outcomes

A primary endpoint in this study was all-cause mortality in the hospital, with secondary endpoints including 7-day
mortality and 28-day mortality during hospitalization. Additionally, we also assessed the Hospital LOS (Length of Stay)
and ICU LOS.
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Statistical Analysis

Data were presented as mean + standard deviation (SD) of continuous variables, interquartile ranges (IQR) of categorical
variables, and percentages of categorical variables. Logistic regression was utilized to determine odds ratios (ORs) and
95% confidence intervals (Cls). To assess potential interactions, stratified analyses were carried out. Furthermore,
Restricted cubic splines (RCS) were employed to assess the dose-response relationship, with additional two-stage
comparisons focusing on the inflection points of the RCS curve. To evaluate the predictive power and clinical value
of LAR, we utilized receiver operating characteristic (ROC) curves, decision curve analyses (DCAs), clinical impact
curve analyses, the Boruta algorithm, and the Kaplan—Meier curves. All analyses were conducted using R version 4.2.3.
P values <0.05 were considered statistically significant.

Results

Baseline Characteristics

Patients were divided into three groups based on their LAR tertiles, and a comparative analysis of baseline characteristics
was conducted. The mean age of the patients was 53.20 + 12.35 years, with 77% being male, as shown in Table 1. The
7-day, 28-day, and in-hospital mortality rates were 4.6%, 7.5%, and 8.3%, respectively. Notably, patients in the high LAR

Table | Characteristics of the Study Population Based on LAR Tertiles

Tertiles of Overall Tertile | Tertile 2 Tertile 3 P
(<5.01) (5.01-6.43) (>6.43)
Number of subjects (n) 2083 694 695 694
Demography
Age(years) 53.20 + 1235 53.29 + 1201 53.95 + 12.52 52.38 + 12.49 0.060
Male (%) 1604(77.0) 553(79.7) 512(73.7) 539(77.7) 0.025
BMI (kg/m?) 26.76 + 3.92 26.63 + 3.74 26.81 + 4.02 26.86 = 4.01 0.508
Smoking (%) 652(0.31) 228(32.9) 219(31.5) 205(29.5) 0.408
Drinking(%) 393(18.9) 156(22.5) 121(17.4) 116(16.7) 0.011
SBP (mmHg) 142.03 + 44.72 143.11 + 65.28 140.92 + 26.68 142.07 + 32.14 0.659
DBP (mmHg) 82.15 * 19.03 81.62 + 17.12 81.69 + 17.98 83.12 £ 21.67 0.253
Heart rate(beats/min) 83.26 = 16.19 80.39 + 14.53 81.58 £ I5.16 87.81 = 17.74 <0.001
Hypertension Duration (years) 7.40(4.66—10.60) 7.60(4.92-11.20) 7.40 (4.80-10.08) 7.23 (4.37-10.95) 0.258
Previous history
DM (%) 112 (5.4) 44 (6.3) 37 (5.3) 31 (45) 0.301
CHD(%) 264 (12.7) 93 (13.4) 80 (11.5) 91 (13.1) 0.522
Stroke(%) 257 (12.3) 80 (11.5) 81 (11.7) 96 (13.8) 0.340
Laboratory data
WBC(1079/L) 10.92(8.10-14.04) 10.04(7.38,12.99) 10.88 (8.41, 13.43) 11.86 (9.16, 15.46) <0.001
Mono(1079/L) 0.59 (0.41-0.83) 0.51 (0.36, 0.73) 0.61 (0.42, 0.80) 0.66 (0.47, 0.94) <0.001
Lymph(1079/L) 1.20 (0.84-1.67) 1.30 (0.91, 1.81) 1.19 (0.83, 1.64) 1.08 (0.80, 1.55) <0.001
Neut(1079/L) 9.13 (5.90-12.01) 8.51 (5.42-10.79) 9.19 (6.36—11.53) 9.50 (7.18-12.83) <0.001
CRP(mg/L) 15.83 (4.87-57.64) 10.40(3.74-45.13) 17.96 (5.18-52.60) 26.18 (7.36-81.26) <0.001
HDLC(mmol/L) 1.03 + 0.29 1.05 +0.27 1.04 +0.29 1.01 £0.30 0.063
LDLC(mmol/L) 241 £0.73 2.40 £0.73 2.45 x0.74 2.38 £0.73 0.214
TC (mmol/L) 4.04 + 0.86 4.08 +0.86 4.06 £0.84 3.98 +0.86 0.108
TG (mmol/L) 1.26 (0.96—1.68) 1.32 (0.95-1.74) 1.19 (0.94-1.61) 1.27 (0.99-1.68) 0.016
AST(U/L) 21.00 (17.00-29.00) 19.00 (15.00-23.00) 21.00 (16.00-27.00) 28.17 (20.00-48.00) <0.001
ALT(U/L) 23.00 (16.00-35.00) 21.00 (15.00-29.00) 22.00 (15.00-32.00) 28.00 (18.55—45.00) <0.001
Lactate((mmol/L)) 1.66 (1.21-2.55) 1.62 (1.20, 2.38) 1.65 (1.21, 2.49) 1.69 (1.24, 2.77) 0.029
GLU((mmol/L)) 6.09 (5.12-7.22) 5.96 (5.04, 6.99) 6.12 (5.11, 7.15) 6.27 (5.26, 7.38) 0.004
ALB (g/L) 39.26 + 474 40.96 +4.07 39.21 +4.17 37.59 £5.27 <0.001
D-Dimer(mg/L) 2.99 (1.35-5.95) 2.19 (0.80-4.50) 2.98 (1.40-5.70) 4.04 (2.22-7.26) <0.001
(Continued)
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Table 1 (Continued).

Tertiles of Overall Tertile | Tertile 2 Tertile 3 p
(<5.01) (5.01-6.43) (>6.43)
LDH(UIL) 220.23 (186.00-269.00) | 177.00 (158.00-193.00) | 221.19 (203.23-239.00) | 301.40 (263.00-379.71) <0.001
BNP (pg/mL) 85.02 (37.23-190.90) 63.58 (28.90-140.29) 85.10 (40.79-179.67) 109.85 (50.81-244.70) <0.001
UA(umol/L) 352.26 + 118.82 345.36 £108.1 | 343.10 £107.56 368.34 £136.93 <0.001
BUN(pmol/L) 6.10 (4.84-7.65) 5.70 (4.59-7.00) 6.20 (4.84-7.47) 6.67 (5.20-8.68) <0.001
Crea(umol/L) 76.50 (62.30-98.40) 72.55 (60.30-86.70) 76.00 (61.45-94.30) 86.59 (66.90-114.65) <0.001
PaO2 (mmHg) 84.99 + 21.40 85.79 + 20.08 84.76 + 20.51 84.42 + 23.45 0.462
Bicarbonate (mmol/L) 2470 + 2.93 24.93 +2.83 24.84 + 2.71 2434 + 3.21 <0.001
Type of AAD (Stanford)
A 856 (41.1) 223 (26.1) 284(33.2) 349(40.8) <0.001
B 1227 (59.0) 471 (67.9) 411 (59.1) 345 (49.7) <0.001
Outcomes
Mortality (%) 172 (8.3) 30 (4.3) 66 (9.5) 76 (11.0) <0.001
7-day mortality (n (%)) 96 (4.6) 16 (2.3) 37 (5.3) 44 (6.3) 0.001
28-day mortality (n (%)) 158 (7.5) 27 (3.9) 61 (8.8) 69 (9.9) <0.001
Hospital LOS (day) 15.00 (8.00-23.00) 14.80 (8.00 —22.00) 15.00 (8.00 —23.00) 15.00 (7.00 —24.00) 0.990
ICU LOS (day) 0.00 (0.00-1.00) 0.00 (0.00-0.90) 0.00 (0.00-1.00) 0.00 (0.00-2.20) 0.247

Notes: Data are presented as mean * standard deviation, median (interquartile range), or as numbers, and percentages.

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; GLU, blood glucose; WBC, white blood cell count; Lymph, lymphocyte
count; MO, Monocyte count; Neut, Neutrophil counts; (LDH), Serum lactate dehydrogenase; ALB, albumin levels; Crea, creatinine levels; BUN, blood urea nitrogen levels;
UA, uric acid levels; TG, triglyceride levels; TC, total cholesterol levels; LDL-C, low-density lipoprotein cholesterol levels; BNP, natriuretic peptides; CRP, C-reactive protein;
ALT, alanine aminotransferase; AST, aspartate aminotransferase; LOS, Length of Stay; DM, Diabetes mellitus; CHD, Coronary Heart Disease.

group (T3, >6.43) tended to be younger and had elevated levels of heart rate, WBC, Mono, Neut, CRP, AST, ALT, lactate,
GLU, D-Dimer, LDH, BNP, UA, BUN, and Crea. However, despite these notable differences, no statistically significant
variation was observed in the duration of hospital or ICU LOS across the tertiles (P> 0.05). The most significant finding
was that participants with elevated LAR had higher mortality rates at 7 days, 28 days, and during hospitalization (all
P<0.05) compared to those with lower LAR levels, as shown in Figure 1. In addition, baseline characteristics of Acute type
A aortic dissection (ATAAD) and Acute type B aortic dissection (ATBAD) are shown in Table S1.

Relationship Between LAR and Outcomes

Table 2 presents the results of a multivariate logistic regression analysis exploring the association between LAR and
mortality rates. In the unadjusted crude model, a notable independent positive relationship was found between LAR and
the risk of in-hospital mortality (OR, 2.72; 95% CI, 1.76-4.21). Additionally, patients with higher LAR had a 2.87-fold
increased risk of 7-day mortality and a 173% increased risk of 28-day mortality compared to the low LAR 1group. After
adjusting for all factors, the results further confirmed that the risk of mortality increases as LAR rises.

mm T3
= T2
== R

during hospitalization=

7days=

28days =

L] L] 1
0 50 100 150 200 pumber of death

Figure | Number of deaths according to tertiles of LAR.
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Table 2 Relationship Between LAR and in-Hospital Mortality in Patients with AAD

Exposure Crude Model Model | Model 2 Model 3
Tertiles of LAR OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P
In-hospital mortality
Tertile | Reference Reference Reference Reference
Tertile 2 2.32 (1.49-3.63) | <0.001 | 2.29(1.46-3.57) | <0.001 | 2.10(1.34-3.31) | 0.001 | 2.12(1.34-3.36) | 0.001
Tertile 3 2.72 (1.76-4.21) | <0.001 | 2.70(1.47-4.17) | <0.001 | 2.23(1.43-3.49) | <0.001 | 2.30(1.44-3.68) | <0.001
P for trend <0.001 <0.001 0.010 0.003
7-day mortality
Tertile | Reference Reference Reference Reference
Tertile 2 2.38(1.31-4.33) | 0.004 | 2.34(1.29-4.26) | 0.005 | 2.20(1.18-4.09) | 0.013 | 2.22(l.18-4.16) | 0.013
Tertile 3 2.87(1.60-5.14) | <0.001 | 2.86(1.60-5.10) [ <0.001 | 2.34(1.27—4.30) | 0.006 | 2.51(1.32—4.78) | 0.005
P for trend <0.001 <0.001 0.014 0.006
28-day mortality
Tertile | Reference Reference Reference Reference
Tertile 2 2.38(1.49-3.79) | <0.001 | 2.33(1.46-3.71) | <0.001 | 2.17(1.35-3.48) | 0.001 | 2.15(1.33-3.47) | 0.002
Tertile 3 2.73(1.73-4.31) | <0.001 | 2.70(1.71-4.27) | <0.001 | 2.20(1.38-3.52) | 0.001 | 2.24(1.37-3.67) | 0.001
P for trend <0.001 <0.001 0.002 0.002

Notes: Model |: was adjusted for age, sex, BMI. Model 2: was adjusted for variables in Model | plus smoking status, drinking status, DBP, SBP, Type of AAD. Model 3:
was adjusted for variables in Model 2 plus ALT, Crea, UA, CRP, LDL-C, BNP, D-Dimer, WBC, DM, Stoke, and CHD.
Abbreviations: SD, standard deviation. Other abbreviations, see Table |.

We also used the RCS model to investigate the dose-response relationship between LAR and all-cause mortality in

AAD, revealing a significant non-linear association (Figure 2). Furthermore, we found that the risk of in-hospital death

increased significantly when the LAR exceeded 5.74. Participants with LAR scores greater than 5.74 had a 87% higher

risk of in-hospital death than those with scores of 5.74 or lower (Table 3).

44 1
1 . . v’
! P for overall < 0.001 Po(l)nt catimate 4
1 . ====95% CI P
P for nonlinear < 0.001 . .
1 - - - - Turning point Y4
1 Ve
| 7
7
31 ' -
1 7’
1 -’
i -,
-,
1 -
| -
1 _ -
1 ———_——
=9 1 e
@) - 1 /
X I /
3 L
14 !
@) 7
14
14 ---- ;(- _____________________________________
7 1 I el - - - -
f ===
s N1,
1
77 !
1
O' - 1
1
1
5.4
1
L) L] L]
10 20 30
LAR

Figure 2 Restricted cubic spline for the association between LAR and in-hospital mortality in patients with AAD.
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Table 3 Threshold Effect Analysis of the
Relationship Between the LAR and Mortality in
Patients with AAD

OR (95% Cl) | P value

In-hospital mortality

LAR index<5.74 Reference

LAR index25.74 1.87(1.33-2.64) | <0.001

Likelihood ratio test <0.001
7-day mortality

LAR index<5.74 Reference

LAR index25.74 2.13(1.35-3.35) 0.010

Likelihood ratio test <0.001
28-day mortality

LAR index<5.74 Reference

LAR index25.74 1.95(1.36-2.78) | <0.001

Likelihood ratio test <0.001

Notes: The data have been adjusted for all of the factors included
in Model 3 in Table 2.

Subgroup Analysis

To confirm the relationship between LAR and in-hospital mortality, stratified according to factors such as gender, age,
BMI, SBP, DBP, smoking status, type of AAD, and diabetes, we conducted detailed subgroup analyses. As shown in
Table S2, the results were consistent with the findings mentioned above. (All P-values for interaction were >0.05). This
further confirmed that the effects of LAR on in-hospital mortality and adverse outcomes in patients with AAD were
independent of these stratified factors.

In ATAAD patients (Table S3), higher LAR tertiles (T3 vs T1) were strongly associated with in-hospital mortality
even after full adjustment (OR = 2.19, 95% CI: 1.22-3.94; P =0.009), with a significant trend (P =0.012). In contrast, for
ATBAD patients, the association weakened in Model 3 (T3 OR = 2.15, 95% CI: 0.92-5.02; P =0.079), and no significant
trends were observed for 7-day mortality (P =0.633) (Table S4). Importantly, interaction tests between AAD subtypes and
LAR effects were non-significant (P >0.05).

Variable Validation

We further used ROC curve analysis to assess the prognostic utility of various indicators, including LDH, ALB, and
LAR, for in-hospital mortality (Figure 3A). The results showed that LAR exhibited the highest AUC values compared to
LDH and ALB. Additionally, DCA and clinical impact curve analyses confirmed that LAR provides superior clinical
benefits compared to the other measures (Figure 3B and C). We also have performed ROC curve analyses for CRP, WBC,
and BNP. LAR demonstrated superior predictive performance (AUC = 0.608, cut-off = 5.164) compared to other markers
(Figure S2). Finally, Boruta algorithm was performed to assess the variable importance of LAR. The results demonstrated
that LAR retained the high variable importance, which was consistent across both 7-day and 28-day mortality rates
(Figure 4). Therefore, our findings emphasize that LAR may have significant clinical utility in assessing in-hospital
mortality in patients with AAD.

Kaplan—Meier Curves

To evaluate the cumulative 28-day survival across distinct LAR tertiles in patients with AAD, Kaplan—Meier survival
curves were constructed and stratified by baseline LAR levels. The Kaplan—Meier curves revealed that individuals with
high LAR had substantially poorer 28-day survival and that 28-day survival decreased with decreasing baseline LAR
(Figure 5). In contrast to conventional biomarkers—including CRP, WBC, and BNP—whose prognostic stratification is
presented in Figure S3.
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Figure 3 ROC (A), DCA curve (B), and (C) for clinical impact curve.

Discussion

In our observational analysis, we found a significant positive association between LAR and in-hospital mortality in
patients with AAD. This association remained strong even after adjusting for confounders and performing subgroup
analyses, further supporting the reliability of our findings. Notably, individuals with LAR levels exceeding 5.74 exhibited
an increased risk of mortality compared to those with levels below this this cutoff point. Furthermore, when compared to
other indicators, LAR demonstrated superior clinical benefits. These results suggest that LAR may have significant
clinical value in assessing the severity of AAD and predicting patient prognosis.

AAD is a serious acute disease that presents with severe symptoms, a high mortality rate, and numerous complica-
tions once it occurs. Therefore, identifying risk factors for dissection and intervening early to prevent adverse outcomes
is critical. Many clinical investigations have explored the relationship between LDH levels and the occurrence and
mortality of cardiovascular diseases in both the general population and specific patient groups.?®*' In addition, in patients
with conditions such as congenital heart disease, CAD, heart failure, infective endocarditis, peripheral arterial disease,
and stroke, low serum albumin levels serve as a potent and independent prognostic indicator, signaling a higher risk of
adverse events.”> >* Previous research has also demonstrated that hyperlactatemia and hypoalbuminemia increase the the
mortality risk in patients with AAD.”"?

The pathophysiology of AAD involves an extensive inflammatory response, tissue damage, and abnormal energy

25,26

metabolism, which collectively influence changes in LDH and ALB levels. As a comprehensive indicator, the LAR
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Figure 4 Boruta-Based Feature Selection and Mortality Prediction Analysis: In-Hospital (A), 7-Day (B), and 28-Day (C) Outcomes.

provides a more holistic reflection of the patient’s overall health status and disease severity. In our study, using Boruta
variable significance analysis, we identified LAR as a valuable new indicator for identifying patients with AAD upon
emergency department admission and for determining prognosis. Furthermore, the predictive performance of LAR was
superior to that of individual indicators, as demonstrated in the established ROC analysis. Elevated CRP, WBC, and BNP
levels have been previously associated with adverse outcomes in AAD,?”° our study aligns with these findings, and our
analysis emphasizes that LAR may offer improved discriminative ability compared to these conventional markers, as
evidenced by its higher AUC value. LAR also showed the best clinical benefit in DCA curves and clinical impact curves,
further suggesting its potential utility in predicting adverse outcomes in patients with AAD. Several studies have already
confirmed the prognostic utility of LAR in severe infections and malignant tumor diseases.*' In severe infections, Jeon
et al demonstrated that LAR serves as a standalone predictor of mortality in ICU patients (AUC=0.642, 95% CI:
0.602—0.681, P < 0.001).'® Lee et al also indicated that LAR serves as a notable factor in predicting the risk of death
during hospitalization for these individuals.>*> A Chinese study on sepsis-associated acute kidney injury using RCS
identified a cutoff of 5.57, with each log2-unit LAR increase linked to a 29% rise in 28-day mortality.'” The
discrepancies underscore the necessity of interpreting LAR thresholds within their specific pathophysiological frame-
works, as the mechanistic underpinnings of acute vascular injury in AAD differ fundamentally from those of systemic
inflammation in sepsis-associated acute kidney injury. Additionally, a study involving 346 resectable esophageal
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Figure 5 Kaplan—Meier curve of 28-day mortality for patients with AAD.

squamous cell carcinoma patients who underwent esophagectomy found that LAR was a useful prognostic factor for
cancer-specific survival.'® Wu et al further pointed out that LAR holds greater prognostic significance than LDH and
ALB alone before the primary treatment of diffuse large B-cell lymphoma.*® Despite these findings, the prognostic
relevance of LAR in AAD has not been extensively studied. Our study addresses this previously unexplored gap in the
literature. Furthermore, we found that the LAR had a more pronounced prognostic value in ATAAD than in ATBAD.
ATAAD patients exhibited heightened acute inflammation and tissue injury, whereas ATBAD was characterized by
chronic metabolic dysregulation (Table S1). Although subgroup interactions lacked statistical significance, the lower
mortality rate in ATBAD likely reduced the predictive precision of LAR. As a composite biomarker, LAR effectively
captures acute pathophysiological derangements in ATAAD but demonstrates limited utility in ATBAD.

No studies have yet investigated the impact of elevated LAR on in-hospital mortality in patients with AAD. However,
previous studies on LDH and ALB provide some insights that may help explain this relationship. First, elevated LDH
levels indicate hypoxia, as the onset of AAD causes damage and hypoxia in the surrounding tissues. In response to this
hypoxic environment, LDH efficiently converts pyruvate, the final product of glycolysis, into lactate, further exacerbating
the hypoxic condition.” Second, excess LDH can induce oxidative stress.**>> Third, LDH influences the production of
various inflammatory mediators, including cytokines (such as TNF-a and IL-6) and nitric oxide (NO), by generating
excessive lactic acid.*® Liu et al also emphasized the role of inflammation-related mechanisms in the risk of multiple
organ dysfunction syndrome in patients with ATAAD.?® ALB, with its free thiol group, reacts strongly with oxidants.*” In
response to acute stressors, the body may experience hypoalbuminemia, where plasma albumin levels fall below
normal.*® Reduced ALB disrupts the normal function and stability of lysophosphatidic acid, leading to damage to the
vascular endothelium.*® The significance of reduced serum albumin levels in cardiovascular disease arises not only from
its oncotic properties but also from its anti-inflammatory and antioxidant functions.”?~*° Furthermore, ALB can reflect the
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body’s nutritional status. Consequently, the LAR serves as a powerful tool for comprehensively assessing an individual’s
metabolic profile, oxidative stress levels, inflammatory response, and nutritional status.!73°

According to our knowledge, this research is the initial to comprehensively investigate the association between LAR
and mortality at different time points upon admission in critically ill Chinese patients with AAD. A key finding of this
research is that when LAR exceeds 5.74, it is closely associated with in-hospital mortality and adverse outcomes in AAD
patients, suggesting that it may serve as a simple and effective prognostic tool for assessing the risk of poor outcomes.
However, along with these advantages, we have to recognize some limitations. First, this retrospective analysis retained
inherent biases despite our statistical adjustments, and we could not fully mitigate inter-institutional variability in
laboratory measurements, potentially introducing heterogeneity in LAR values across clinical centers. Second, we did
not perform long-term clinical follow-up on the surviving patients, resulting in a lack of data regarding their long-term
prognosis. Finally, our research exclusively focused on the initial LAR of non-surgical treatment patients at the time of
admission, and it is unclear whether changes in LAR during follow-up could also predict mortality. Therefore, while our
findings suggest an association between LAR and AAD, further prospective validation in larger, multi-center cohorts,
especially for ATBAD, is essential before clinical implementation.

Conclusions

The present study found that elevated LAR was strongly associated with an increased risk of in-hospital mortality in
patients with AAD. Notably, we observed that the risk of mortality increased even further when LAR exceeded 5.74. Our
results indicate that LAR may serve as a concise and reliable tool for the clinical evaluation of prognosis in AAD
patients.
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