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[Abstract] Objective To investigate the role of the neutrophil-to-lymphocyte ratio (NLR) in predicting the in-hospital
mortality risk of patients with acute aortic dissection (AAD) in multicenter hospitals. Methods A multicenter retrospective cohort
study was conducted. Clinical data were collected from 2642 AAD patients who were hospitalized in five teaching hospitals: Tongji
Hospital Affiliated to Tongji Medical College of Huazhong University of Science and Technology, Henan Provincial People's
Hospital, Fuwai Central China Cardiovascular Hospital, the Third Affiliated Hospital of Xinxiang Medical University, and the Second
Aftfiliated Hospital of Chongqing Medical University between August 2010 and December 2021. According to the quartiles of serum
NLR levels, the patients were divided into four groups: first quartile (Q,, n=660), second quartile (Q,, n=661), third quartile (Q,, n=661),
and fourth quartile (Q,, n=660). The clinical characteristics and biochemical indicators of each group were compared. Partial
correlation analysis was used to assess the relationship between NLR and cardiovascular parameters. Restricted cubic splines, Kaplan-
Meier survival analysis, and Cox regression models were employed to evaluate the association between NLR levels and in-hospital
mortality risk in AAD patients. Results The median age of all patients was 54 [interquartile range (IQR): 46—-63] years, including
2096 males and 546 females. Compared with Q,—Q, groups, patients in Q, group had a lower incidence of smoking history and
diabetes history, and were more likely to have DeBakey type | AAD (P<0.05). Additionally, the levels of aspartate
aminotransferase, high-density lipoprotein cholesterol, creatinine, and D-dimer in Q, group were higher, while the levels of
triglycerides and C-reactive protein (CRP) were lower (P<0.01). The results of partial correlation analysis showed that the plasma
NLR level was positively correlated with D-dimer (r=0.43, P<0.01) and creatinine (r=0.16, P<0.01). The restricted cubic spline
function in the Cox model revealed a significant non-linear relationship between the plasma NLR level and clinical outcomes in
AAD patients (P<0.01). Kaplan-Meier survival analysis indicated that patients in Q, group had the highest in-hospital mortality
rate compared with Q,—Q, groups (P<0.0001). Furthermore, multivariate Cox regression analysis demonstrated that compared
with Q, group, the hazard ratio (HR) of NLR in Q, group was 1.77(95%CI 1.33-2.37, P<0.001), which was an independent risk
factor for the primary endpoint events. Conclusion A higher plasma NLR level is significantly associated with the occurrence of
cardiovascular events in AAD patients, and this association remains significant even after adjusting for potential confounding
factors such as the multicenter visiting hospitals.
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Tab.1 Baseline characteristics of AAD patients stratified by NLR quartiles
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Tab.2 Coxregression analysis of in-hospital mortality risk in patients with AAD [HR(95%CI)]

ARt Q, 1 (n=660) Q, 4 (n=661)
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Q4 (n=661) Q, 4 (n=660) p
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NLR. AR K AN L s AAD. 2 8 kge )z HR XKLL CLE(R XA Q-Q, NLRIYIUAMV AU M ;s BiARl1: KIET
PEIRIAEYS s MR 2. ROIE TS 4RI, WRARSE . R . BERR . ESNORE AR ERRERAL, DIrSATE. ZEEIRE)
Jik T B AR LR AR ] AR 3. FERR 2 BE) EARIE T 2 btz R b



W IR AD A7 M (L T H

1o KT 18 NILR G 8 A A 295 9 XU 1) T3] A1
T, JCHOEAEAE A A ™ 5 1 9 E SN R AR
P L ELAT 50 v B0 I A i A IXG s 2e 2 1)
Jei . BB OT R T I T A R R B HH i T 2 I R &5
o ATFFE A, #E AN NLR {5 AAD #E 0
I A7 = A 1 & A B S A G 5 SR Cox [T AR TR rh
REL PR 7 5 BE 25 R B/, 1% NLR{E 5 AAD
B NGIRGS R Z B R AR E R R . 2 NLR<10 B
RICNRYVER, RPN RAE I N 455, ELk
ELAN AR XA 2, e RGAL T3 A RS
AT £ 35 e 32 o0 L3575 9 4 AU 5 77T 24 NLR>10
B, F BRI AR AERE R ™ B 1 9 E RN (Fh kL2 i
a2 HbkCL AR M0 /b) o A TR B = A XL
K, H5AAD BER MR FEVIMG. mEAMS
PUA SCHR P B A B9 — B, an—J007E I Y 625 il
BE A ARG R R B, 113 NLR>9.41 A9
H R BEN TR RO I 1 A KU B B T
NLR<9.41 [ &1,

PRAE SN AE AD & A E R AT ik 5 i
YER o SAE KN TR 32 8l ik BE v J2 1 41 i 1 356 o o4
fift, SR DNIKEESS A A NE SSRGS, 40 A0
7 B IKBEHT SR R A, R 2P 2 1 R - A
fitg, SRECE S K 2 0% 5L £ 2 R D AT A R
HI 55 = 2 Dk BE (9 S5 48 52 B M, HE i AD 1 & A K
B, BEgT kB, TERERRI R AR, B g
PR ENESE SRS T, e kE
NO, 5% Septin2 (55 111 e 2 R {37 s & A S 5L T
Tl 3L AL B M (SNO-Septin2), I 1M 3816 T 7 A6 T 9k 2
0 45 28 R 15 S I 7 (TIAMIL) /Ras MG C3 N R
JEH 1(RAC1)/#% [ T kB(NF-kB) {5 5 %, {EdkE
IV A LA A 1) 9 S AN A B A S R, AT i i =
Sk A 2 LA R, kAN, AD KA R, 4
Bt St RAE RN nT REE— 2 R 1, sk gn
LR I 240 6 7 A S5 7 S50 5 2 TR A AV 9 4 i P
F(UNMIREIRIE N F-o . FIAIANF-65F), KR
AR T FshBkEE 105, 0T RES & 2 5
PERIE RV ZEAHE, AN E AD A 2526, NLR
X AD [ T (B AT BE IR T P A BAE B AR 11
)20 R e w4 3 22 4 7R 2 e g 38 s g
A I I I SERIG , 17 bR L 0 s B T
AE S I IR T R A T B e I IR AD
RAERE, Bl KRR AL (] R R S 4R ]
fih 2 v R AT B LA B BT B, S o T e R
PERR U BRI A L R, SR s S
) IR EEL 40 30 T T 1) S AL A XS 4 R e 1 57 D
J1, EMNEZ A E EERRATY bR T Sk %

Med J Chin PLA, Vol. 50, No. 8, August 28, 2025

FER AN, ASVEAREE SORE IS AD %A ) — AT e K
W2, N, sh iR RERE AL A 5 18 Pk 28 e T
RS IkRERY S5 H & AR AR, AN AD XU 1
Gh, IS E I, FEERIERREYINKEAE AD &
HHU BT, BSRER R . IR RORE K
Jii % I AH S5, CRP J&E—FH UL A 4 B 2 E b ks
Yy, HOKEFE S AD B35 10 23 O 2 YT oG
A CRP /K- AR A /R 16 0o P 8, H 5 AD
A R AT AR S 003

AAIFSE5RIE T NLR 75 T AAD £ 5 R KO I
FE AR E . AT R T KA A
i M DB IR, IR T ST 4 SR A T 5
PR SR, FEMRSXSL RN, 5% AR
JRBRME: EE, BT AR N, JCERH
FE M2 NLR{H 5 AD KU Z B B R R & Hak,
A BB AE 21 HAth BT BB 52 M 9 i P 2R AR OGS,
BENREIE . OHRES SR ST HE; B,
JUE Bl Cox MR AT R S/ TR AR, 5
{SAFAE— AN]SR I R A P 25, R AR AR
SERTR AR 2ZS; o, MUIAXTEE, W
TR s [R] ) Bl e — 2B R U451 I T S

ZE LRk, AWFSRARTT T NLRAE 2642 5] Z rhls
AAD B E R TG, Z5R TS, B3
NLR {H 5 AAD B O 55 35400 & A SR I B s A G
RIEFERCIE T 20tz 225 . N 2R E i 5t
fals N R ERARNEG, X—RBABRA T, Ak,
ARWEFEIR KB, 5 B ) w40 T BORD Ik B 4
MO B G, NLR 5 AAD 82 .0 mAF 34 & A R 11
WX R Y], H U R T HLAR R Stk
PSR A . BIE, NLRAE —FhH 2% W 5
TEEVE B RAEAR B, TE AAD FYAR AT LA K PR
SEE T BAT E m N AN E, RRUSERALTE AT A
HERRAEIRSTTAL . BRI S T 28 2R 55 1
RTIEE, I FE T A 50 T AR A AR 45 )5
AN T E G B A FF AR KRB FB, X
NLR 7E AAD H B4 () f C EA TIR BE S48, M I IR
FEHEISY TP T RS [ B2 I fit

(&% 30k)

[1]  Vilacosta I, San Romén JA, di Bartolomeo R, et al. Acute aortic
syndrome revisited: JACC state-of-the-art review[J]. ] Am Coll
Cardiol, 2021, 78(21): 2106-2125.

[2] Bossone E, Eagle KA. Epidemiology and management of aortic
disease: aortic aneurysms and acute aortic syndromes [J]. Nat Rev
Cardiol, 2021, 18(5): 331-348.

[3]  Isselbacher EM, Preventza O, Black JH 3rd, et al. 2022 ACC/AHA
guideline for the diagnosis and management of aortic disease: a

report of the American Heart Association/American College of



20254E8 H28H 50 s

(4]

(s]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

Cardiology Joint Committee on clinical practice guidelines[J].
Circulation, 2022, 146(24): e334-e482.

Mussa FF, Horton JD, Moridzadeh R, et al. Acute aortic dissection
and intramural hematoma: a systematic review|[J]. JAMA, 2016, 316
(7): 754-763.

Zhang H, Hou M, Yuan N, et al. The combined use of D-dimer
testing and the neutrophil-to-lymphocyte ratio in the early
differential diagnosis of aortic dissection[]J]. Expert Rev Mol Diagn,
2023,23(4): 347-355.

Kurihara T, Shimizu-Hirota R, Shimoda M, et al. Neutrophil-
derived matrix metalloproteinase 9 triggers acute aortic dissection
[J]. Circulation, 2012, 126(25): 3070-3080.

Suzuki T, Distante A, Zizza A, et al. Preliminary experience with the
smooth muscle troponin-like protein, calponin, as a novel
biomarker for diagnosing acute aortic dissection[J]. Eur Heart J,
2008,29(11): 1439-1445.

Lin XF, Xie LF, Zhang ZF, et al. Clinical predictive value of the age,
creatinine, and ejection fraction score in patients in acute type A
aortic dissection after total arch replacement[]J]. Sci Rep, 2024, 14
(1): 10776.

Tang Z, Liu H, Shao Y. Efficacy of CRP in combination with D-
dimer in predicting adverse postoperative outcomes of patients with
acute Stanford type A aortic dissection[J]. J Cardiothorac Surg,
2022, 17(1): 71.

AR, W, b, A B AR R R IR IS I K
o RS BEL F 5 M PR 2R TR (L5347 (0], BT A, 2024, 34
(5): 523-529.

SEIL, XUF, RUEEAE, 25 . 2 B S e SO BBk & 1 Rl il
PRLAH AL/ 0 AR LU AR D- SRR /2T 4 25 i L (ARG )
TR 2 BUR A A E ] I R AE R A4 3, 2024, 52
(3): 324-326, 330.

IRSCHR, ALK, BRiS, 45 C RO M1/ TR T LU S HA 58
SEZHION 212 PCUAR R BE A R A TR 408 L 42 7). %
A BR A4, 2023, 48(10): 1186-1193.

Cupp MA, Cariolou M, Tzoulaki I, et al. Neutrophil to lymphocyte
ratio and cancer prognosis: an umbrella review of systematic reviews
and meta-analyses of observational studies[J]. BMC Med, 2020, 18
(1): 360.

Dragoescu AN, Padureanu V, Stanculescu AD, et al. Neutrophil to
lymphocyte ratio (NLR)-a useful tool for the prognosis of sepsis in
the ICU[J]. Biomedicines, 2021, 10(1): 75.

Cai J, Li H, Zhang C, et al. The neutrophil-to-lymphocyte ratio
determines clinical efficacy of corticosteroid therapy in patients
with COVID-19[J]. Cell Metab, 2021, 33(2): 258-269.e3.

Lesmana J, Lefi A. The relationship between neutrophil to
lymphocyte ratio with rehospitalisation and mortality in patients
with acute coronary syndrome([J]. Eur Cardiol, 2023, 18: €29.
Garcia-Escobar A, Vera-Vera S, Tébar-Marquez D, et al. Neutrophil-
to-lymphocyte ratio an inflammatory biomarker, and prognostic
marker in heart failure, cardiovascular disease and chronic
inflammatory diseases: New insights for a potential predictor of anti-

cytokine therapy responsiveness[J]. Microvasc Res, 2023, 150:

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

104598.

Machado GP, Araujo GN, Carpes CK, et al. Comparison of
neutrophil-to-lymphocyte ratio and mean platelet volume in the
prediction of adverse events after primary percutaneous coronary
intervention in patients with ST-elevation myocardial infarction[J].
Atherosclerosis, 2018, 274: 212-217.

Gong P, Liu Y, Gong Y, et al. The association of neutrophil to
lymphocyte ratio, platelet to lymphocyte ratio, and lymphocyte to
monocyte ratio with post-thrombolysis early neurological outcomes
in patients with acute ischemic stroke[J]. J Neuroinflammation,
2021,18(1): S1.

Zhao Y, Hong X, Xie X, et al. Preoperative systemic inflammatory
response index predicts long-term outcomes in type B aortic
dissection after endovascular repair[J]. Front Immunol, 2022, 13:
992463.

Sbarouni E, Georgiadou P, Analitis A, et al. High neutrophil to
lymphocyte ratio in type A acute aortic dissection facilitates
diagnosis and predicts worse outcome[J]. Expert Rev Mol Diagn,
2015, 15(7): 965-970.

Li S, Yang J, Dong J, et al. Neutrophil to lymphocyte ratio and
fibrinogen values in predicting patients with type B aortic dissection
(J]. SciRep, 2021, 11(1): 11366.

Liu J, Yang Y, Liu X, et al. Macrophage-biomimetic anti-
inflammatory liposomes for homing and treating of aortic dissection
[J].J Control Release, 2021, 337: 224-235.

Zhang Y, Zhang H, Zhao S, et al. S-nitrosylation of Septin2
exacerbates aortic aneurysm and dissection by coupling the TIAM1-
RACI axis in macrophages[J]. Circulation, 2024, 149(24): 1903-
1920.

Tieu BC, Lee C, Sun H, et al. An adventitial IL-6/MCP1
amplification loop accelerates macrophage-mediated vascular
inflammation leading to aortic dissection in mice[J]. J Clin Invest,
2009, 119(12): 3637-3651.

Song J, Peng H, Lai M, et al. Relationship between inflammatory-
related cytokines with aortic dissection[J]. Int Immunopharmacol,
2023, 122: 110618

Aras MA, Power JR, Moslehi JJ. Inflammatory biomarkers to detect
immune checkpoint inhibitor-associated cardiotoxicity in lung
cancer patients: ready for prime time? [J]. JACC Cardio Oncol,
2020,2(3): 503-505.

Nienaber CA, Clough RE, Sakalihasan N, et al. Aortic dissection[J].
Nat Rev Dis Primers, 2016, 2: 16053.

Leone O, Corsini A, Pacini D, et al. The complex interplay among
atherosclerosis, inflammation, and degeneration in ascending
thoracic aortic aneurysms[J]. J] Thorac Cardiovasc Surg, 2020, 160
(6): 1434-1443 6.

Zhang J, Liu J, Zhao M, et al. The expression of interleukin 20
increases in plasma and aortic tissues from patients with acute aortic
dissection[J]. Clin Chim Acta, 2020, 510: 373-380.

Cao Y, Wang Q, Han M, et al. A smartphone-based multichannel
acute aortic  dissection

magnetoelastic immunosensor  for

supplementary diagnosis[J]. Talanta, 2025, 281: 12691S.

(GUAESiH . 5K/



