
APPENDIX S3: Summary of the 38 excluded case-control studies 

Lead 

Author 

Year of 

Publication 

Country Cases Controls Case Selection Control Selection Biomarkers Evaluated Reference 

Standard 

Cheng N(1) 2020 China 20 AAD 20 Unspecified 

Controls 

Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Unclear Proteomic Investigation for 

Novel Biomarkers 

Confirmed 

on Imaging 

Dong J(2) 2017 China 63 (37 AD 

and 26 

subacute 

AD) 

40 (23 CP with 

other diagnosis, 

17 healthy 

controls) 

Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Patients diagnosed 

with alternative 

cause of CP 

within set 

temporal 

boundaries. 

Unclear how 

healthy controls 

selected 

Micro-Ribonucleic Acids 

(MicroRNAs) and D-Dimer 

Confirmed 

on Imaging 

Dong J(3) 2017 China 202 AD 

patients 

150 with other 

cardiovascular 

disease, 27 

healthy people 

Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Unclear D-Dimer and Fibrin 

Degradation Products (FDP) 

Confirmed 

on Imaging 

Eggebrecht 

H(4) 

2004 Germany 

and The 

Netherlands 

16 AAD 16 PE, 16 MI, 

16 non-cardiac 

pain, 32 

chronic stable 

AD 

Consecutive CP 

patients 

Consecutive CP 

patients with 

alternative 

diagnosis, unclear 

how patients with 

chronic stable AD 

were selected 

D-dimer, White Blood Cell 

Count (WBC), C-Reactive 

Protein (CRP) and fibrinogen 

Confirmed 

on Imaging 



Forrer A(5) 2021 Switzerland 29 AAD 121 (30 Non-

Cardiac CP, 30 

thoracic aortic 

aneurysm, 31 

MI, 30 PE) 

Consecutive 

patients 

diagnosed with 

AAD 

Consecutive 

patients diagnosed 

with thoracic 

aortic aneurysm. 

MI patients 

selected from 

SPUM-ACS 

cohort. PE 

patients selected 

from SWITCO-

65+ cohort. 

Troponin, D-Dimer, 

Interleukin-10 (IL-10), 

Interleukin-6 (IL-6), 

Plasminogen Activator 

Inhibitor-1 (PAI1), 

Interleukin-1 receptor 

antagonist (IL-1ra), Insulin-

Like Growth Factor Binding 

Protein-1 (IGFBP1) 

Confirmed 

on Imaging 

Hagiwara 

A(6) 

2013 Japan 96 776 (187 MI, 

142 Angina 

Pectoris, 353 

CVA, 94 TIA) 

Consecutive 

patients 

diagnosed with 

AAD 

Consecutive 

patients during 

same period 

diagnosed with 

MI, Angina 

Pectoris, CVA 

and TIA 

Fibrin Degradation Products 

and D-Dimer 

Confirmed 

on Imaging 

Han C(7) 2021 China 78 77 (Healthy) Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Healthy controls 

selected within the 

same temporal 

boundaries from 

outpatient 

physical 

examinations 

S100A1, D-Dimer, High-

Sensitivity C-Reactive 

Protein (hs-CRP), Troponin 

Confirmed 

on Imaging 

Konig K(8) 2021 Germany 33 43 (13 MI, 18 

thoracic 

aneurysm, 12 

healthy 

volunteers) 

Patients with 

AAD admitted 

for surgery non-

consecutively 

selected within 

set temporal 

boundaries 

Unclear Aggrecan, Creatine Kinase 

Myocardial Band (CKMB), 

Troponin 

Unclear 

Li T(9) 2018 China 88 88 (Healthy) Patients 

diagnosed with 

AAD within set 

Unclear Plasma Matrix 

Metalloproteinase 9 (MMP-9) 

Confirmed 

on Imaging 



temporal 

boundaries 

and Toll-Like Receptor 4 

(TLR-4) 

Liu X(10) 2018 China 43 43 healthy 

controls 

Unclear Case-matched 

healthy 

individuals with 

normal physical 

and 

echocardiographic 

findings 

Plasma Resistin Confirmed 

on Imaging 

Ohle R(11) 2018 Canada 194 776 nonspecific 

CP 

Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Patients suspected 

of AAD but who 

received an 

alternative 

diagnosis in ED 

within set 

temporal 

boundaries 

Creatinine, White Blood Cell 

Count and Liver Function 

Tests (LFTs) 

Confirmed 

on Imaging 

Ohlmann 

P(12) 

2006 France 94 94 with AAD 

ruled out 

Consective 

patients 

diagnosed with 

AAD 

Case-matched 

patients with 

clinical suspicion 

for AAD but 

diagnosed 

otherwise 

CRP, Troponin, Lactate 

Dehydrogenase (LDH), 

Leukocyte Count, D-Dimer 

Confirmed 

on Imaging 

Okazaki 

T(13) 

2014 Japan 15 115 Acute 

CVA 

Consecutive 

patients 

diagnosed with 

AAD 

Consecutive 

patients diagnosed 

with CVA 

D-Dimer, Brain Natriuretic 

Peptide (BNP) and D-

Dimer:BNP Ratio 

Confirmed 

on Imaging 

Pan X(14) 2021 China 86 AAD 118 (60 MI, 28 

PE, 30 Healthy 

Volunteers) 

Consecutive 

patients 

presenting with 

CP and 

diagnosed with 

AAD 

Consecutive CP 

patients with 

alternative 

diagnosis, unclear 

how healthy 

Lysophosphatidic Acid (LPA) 

and D-Dimer 

Confirmed 

on Imaging 



volunteers were 

selected 

Sbarouni 

E(15) 

2007 Greece 18 29 (21 dilated 

ascending 

aortas 

scheduled for 

surgery and 8 

normal 

controls) 

Consecutive 

AAD patients 

listed for 

surgery 

Consective 

patients with 

chronic aortic 

aneurysm listed 

for surgery. 

Unclear how 8 

normal subjects 

were selected 

D-Dimer, White Blood Cell 

Count, C-Reactive Protein 

and Brain Natriuretic Protein 

Confirmed 

on Imaging 

Sbarouni 

E(16) 

2018 Greece 120 242 (121 aortic 

aneurysm and 

121 controls) 

Consecutive 

AAD patients 

listed for 

surgery 

Consecutive 

patients with 

aortic aneurysm 

listed for elective 

surgery. Unclear 

how controls were 

selected 

Platelet to Lymphocyte Ratio, 

D-Dimer 

Confirmed 

on Imaging 

Sbarouni 

E(17) 

2015 Greece 120 AAD 242 (121 

Chronic 

Aneurysms and 

121 healthy 

subjects) 

Consecutive 

AAD patients 

listed for 

surgery 

Consecutive 

patients with 

aortic aneurysm 

listed for elective 

surgery. Unclear 

how controls were 

selected 

WBC Count, 

Neutrophil/Lymphocyte 

Ratio, D-Dimer and C-

Reactive Protein 

Unknown 

Shinohara 

T(18) 

2003 Japan 25 584 (50 AMI, 

474 healthy 

controls, 20 

other CP, 40 

unmedicated 

hypertensive 

patients) 

Unclear Unclear Soluble Elastin Fragments in 

Serum (s-ELAF) 

Confirmed 

on Imaging 



Xiao Z(19) 2016 China 60 60 CP with 

other diagnoses 

Unclear Unclear Lumican, CRP, 

Thrombospondin-1 (TSP-1) 

and D-Dimer 

Confirmed 

on Imaging 

Xu Z(20) 2017 China 15 AAD + 

HTN 

15 Controls 

with HTN 

Unclear Unclear microRNAs Confirmed 

on Imaging 

Yuan 

SM(21) 

2011 China 20 29 (9 Aortic 

Aneurysm and 

20 CAD) 

Consecutive 

AAD patients 

listed for 

surgery 

Consective 

patients with 

aortic aneurysm 

listed for surgery. 

Unclear how CAD 

patients were 

selected 

D-Dimer and hypersensitive 

CRP 

Unclear 

Zeng Q(22) 2020 China 19 AAD 20 Healthy 

Volunteers 

Unclear Unclear Fasting Blood Glucose, 

Triglyceride, Low-Density 

Lipoprotein (LDL), D-Dimer, 

CRP, IL-6, Trimethylamine 

N-Oxide (TMAO), Carnitine, 

Choline and Betaine 

Confirmed 

on Imaging 

Cakir A(23) 2021 Turkey 20 20 Healthy 

Volunteers 

Unclear Unclear Signal Peptide-CUB-EGF 

Domain-containing Protein-1 

(SCUBE-1) 

Confirmed 

on Imaging 

Jiang Y(24) 2022 China 20 10 healthy 

volunteers 

Unclear Healthy controls 

gathered from the 

medical 

examination 

facility 

Oxylipin profile Confirmed 

on Imaging 

Li T(25) 2022 China 25 15 healthy 

volunteers 

Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Unclear Genomescale leukocyte long 

noncoding RNAs (lncRNAs) 

Confirmed 

on Imaging 



Song R(26) 2022 China 57 57 acute 

coronary 

syndrome, 50 

healthy 

volunteers 

Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Unclear Fibrinogen degradation 

products (FDP), fibrinogen 

(Fib), prothrombin time (PT), 

activated partial 

thromboplastin time (APTT), 

tenascin C (TN-C), D-dimer 

(D-D), and N-terminal Btype 

natriuretic peptide precursor 

(NT-proBNP) 

Confirmed 

on Imaging 

Zheng 

Z(27) 

2012 China 118 94 chronic 

aneurism, 98 

normal 

Consecutive 

patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Consecutive 

patients with 

aortic aneurysm 

listed for elective 

surgery. Unclear 

how controls were 

selected 

D-dimer, CRP, BNP Unclear 

Xu Z(28) 2022 China 40 AAD 40 CP (17 

STEMI, 11 

unstable 

angina, 6 PE, 6 

digestive tract 

disorder) 

Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Patients 

presenting with 

CP within set 

temporal 

boundaries 

D-Dimer, BNP and Troponin Confirmed 

on Imaging 

Zhao G(29) 2020 China 22 AAD 287 (268 MI, 

19 PE) 

Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Patients diagnosed 

with MI or PE 

within set 

temporal 

boundaries 

D-Dimer Confirmed 

on Imaging 

Lu P(30) 2022 China 162 AD 

(Discovery 

Set); 105 

AD 

(Validation 

Set) 

168 (135 CAD, 

33 other 

cardiovascular 

disease) 

[Discovery 

Set]; 86 non-

AD [Validation 

Set]  

Patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Patients diagnosed 

with other cause 

of CP within set 

temporal 

boundaries 

FLUTHE (Serum Iron, LDL, 

Uric Acid, Transferrin, High-

Density Lipoprotein (HDL) 

and estimated Glomerular 

Filtration Rate (eGFR)) 

Confirmed 

on Imaging 



Goliopoulou 

A(31) 

2022 Greece 13 AAD 49 (24 aortic 

root dilatation, 

25 other cardiac 

surgery) 

Consecutive 

patients 

undergoing 

emergency 

surgical repair 

or Stanford 

Type A 

Dissection 

Consecutive 

patients 

undergoing 

surgical repair of 

dilated aortic root 

or other cardiac 

surgery 

High-Sensitivity CRP, Matrix 

Metalloproteinase-2 (MMP 

2), MMP 9, osteoprotegerin, 

adiponectin, mRNA 29 and 

mRNA 195 

Unclear 

Suzuki 

T(32) 

1996 Japan 27 AAD 65 MI Patients 

admitted with 

AAD within set 

temporal 

boundaries 

Unclear Serum Smooth Muscle 

Myosin Heavy Chain 

Confirmed 

on Imaging 

Hazui H(33) 2005 Japan 29 AAD 49 MI Consecutive 

patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Consecutive 

patients diagnosed 

with MI within set 

temporal 

boundaries 

D-Dimer, M-Ratio, Lactate 

Dehydrogenase, Myoglobin, 

Creatine Kinase, Haematocrit 

Confirmed 

on Imaging 

Hagiwara 

A(34) 

2010 Japan 91 AAD 783 (190 Acute 

Myocardial 

Infarction, 142 

Angina, 357 

Brain 

Infarction, 94 

Transient 

Ischaemic 

Attack) 

Consecutive 

patients 

diagnosed with 

AAD within set 

temporal 

boundaries 

Patient admitted 

within the same 

time period and 

subsequently 

diagnosed with 

MI, Angina, BI or 

TIA 

Plasma Fibrin and Fibrin 

Degradation Products 

Confirmed 

on Imaging 

Suzuki 

T(35) 

2011 Japan 28 AAD Unclear Unclear Unclear Transforming Growth Factor 

Beta 

Unclear 

Wagner 

A(36) 

2002 Austria 18 AAD 47 (27 free or 

covered 

aneurysm 

Consecutive 

patients 

diagnosed with 

Consecutive 

patients 

presenting to the 

Plasma Endothelin Confirmed 

on Imaging 



rupture, 20 

aortic aneurysm 

without signs of 

acute dissection 

or rupture) 

AAD within set 

temporal 

boundaries 

emergency 

department with 

known chronic 

aneurysm 

Fletcher 

A(37) 

2021 United 

Kingdom 

53 AAS 106 Controls Patients over 25 

years old with 

confirmed AAS 

Control subjects 

participating in 

the United 

Kingdom 

Aneurysm Growth 

Study 

Plasma Desmosine Confirmed 

on Imaging 

Zhang 

D(38) 

2023 China 75 AAD 86 Controls Patients 

confirmed as 

having AAD 

(no clear 

temporal 

boundaries) 

Unclear Exosomal miRNAs, Matrix 

Metalloproteinases 9 and 12, 

Transforming Growth Factor 

Beta and D-Dimer 

Confirmed 

on Imaging 

 

AAD (Acute Aortic Dissection); AD (Aortic Dissection); AAS (Acute Aortic Syndrome); CP (Chest Pain); PE (Pulmonary Embolism); MI (Myocardial 

Infarction); SPUM-ACS (Special Programme University Medicine – Acute Coronary Syndrome); SWITCO-65+ (Swiss Venous Thromboembolism Cohort 

65+); CVA (Cerebrovascular Accident); TIA (Transient Ischaemic Attack); HTN (Hypertension); STEMI (ST-Elevation Myocardial Infarction); BI (Brain 

Infarction) 
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