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Normal Metabolic Status Adipose Tissue Dysfunction

Energy intake ↑

Energy expenditure ↑

Adiponectin ↓ 

Leptin ↑ 

Resistin ↑ 

TNF- ↑ 

IL-6 ↑ 

Visfatin ↑ 

Chemerin ↑ 

Free fatty acids ↑ 

Omentin ↓  

Adiponectin ↑ 

Leptin ↓ 

Resistin ↓ 

Omentin ↑  

TNF- ↓ 

IL-6 ↓ 

Visfatin ↓ 

Chemerin ↓ 

Free fatty acids ↓ 

IL-10 ↑ 

IL-10 ↓









Full length adiponectin 
(monomer)

COOHNH2
Signal 

sequence
Hypervariable 

region
Collagenous

domain
Globular
domain

1 18 41 107 244

Oligomerization

Trimer 
(LMW adiponectin)

S-S

Hexamer 
(MMW adiponectin)

HMW adiponectin 

S-S      

Proteolytic
cleavage



Insulin-sensitizing/
anti-diabetic

Anti-atherogenic

Increases cholesterol 
efflux and suppresses 
foam cell formation

Involved in lipoprotein 
remodelling

Promotes vasodilation and 
nitric oxide production

Anti-inflammatory

Adiponectin

Regulates food intake 
and whole-body energy 
homeostasis

Limits cellular 
proliferation and 
induces apoptosis







 























 
 

8068 records identified through  
database searching 

Embase: 2601 
Medline: 1269 
Scopus: 1260 
Biosis: 1215 

WoS: 814 
Cochrane: 99 
PubMed: 68 

Grey litterature: 651 
Clinical trials: 46 

Conference abstracts: 45 
 
 
 
 
 
 

 
3565 Potentially relevant articles evaluated  

 
3454 Excluded 

 

 
4503 Duplicates removed  

 

111 Articles evaluated in detail including overlap 
between research questions 

 

(a) Adiponectin concentration was not the exposure or  cIMT/plaque  
       presence/ischemic stroke/mortality was not the outcome 
(b) Non-human study (animal study, in vitro study) 
(c)  Genetic study 
(d) Conference abstracts dated prior to 2011 
(e) Written in a language other than English or French 
 

 
 

72 cIMT articles evaluated in detail* 
  
 

 
 

27 plaque articles evaluated in detail* 
  
 

 
 

5 mortality articles evaluated in detail* 
  
 

 
 

34 stroke articles evaluated in detail* 
  
 26 Excluded 

 
 

5 Analyses include pooled population  
   (study population + control population) 
2 Discrepancy in reported results 
1 Duplicate data 
7 Non-relevant analysis 
11 Insufficient data 
    
    
 
 
 
 
 

 
46 cIMT articles included 

  *Numbers do not add up to 111, as study outcomes overlap 
† Following a re-run of the full search strategy, 9 additional cIMT articles were included, resulting in a total of 55 included articles 

 
55 cIMT articles included†  

  































 
 

8068 records identified through  
database searching 

Embase: 2601 
Medline: 1269 
Scopus: 1260 
Biosis: 1215 

WoS: 814 
Cochrane: 99 
PubMed: 68 

Grey litterature: 651 
Clinical trials: 46 

Conference abstracts: 45 
 
 
 
 
 
 

 
3565 Potentially relevant articles evaluated  

 
3454 Excluded 

 

 
4503 Duplicates removed  

 

111 Articles evaluated in detail including overlap 
between research questions 

 

(a) Adiponectin concentration was not the exposure or  cIMT/plaque  
       presence/ischemic stroke/mortality was not the outcome 
(b) Non-human study (animal study, in vitro study) 
(c) Genetic study 
(d) Conference abstracts dated prior to 2011 
(e) Written in a language other than English or French 
 

 
 

72 cIMT articles evaluated in detail* 
  
 

 
 

27 plaque articles evaluated in detail* 
  
 

 
 

5 mortality articles evaluated in detail* 
  
 

 
 

34 IS articles evaluated in detail* 
  
 19 Excluded 

 
 

1 Analyses include pooled 
population (study population + 
control population) 

2 Discrepancy in reported results 
6 Appropriate analyses not 

performed 
5 Insufficient data 
5 Inappropriate definition of 

plaque presence 

 
8 plaque articles included 

  

cIMT, carotid intima-media thickness; IS, ischemic stroke 
* Numbers do not add up to 111, as study outcomes overlap 
† Following a re-run of the full search strategy, 2 additional plaque articles and 6 additional IS articles were included, resulting in a total of 10 and 22 included articles, 

respectively 

 
10 plaque articles included†  

  

2 Excluded 
 
 1 Analyses not performed strictly in 

an ischemic stroke population 
1 Mortality part of a pooled 

outcome 
 

 
3 mortality articles included 

  

18 Excluded 
 
 

5 Duplicate data 
10 Ischemic stroke not well defined   
   (other stroke types included in 

analyses) 
2 Ischemic stroke part of a pooled  
   clinical outcome 
1 Insufficient data 

1

 
16 IS articles included 

  
 

22 IS articles included†  
  

 
2 articles  

included in  
quantitative analysis  

  

 
7 articles  

included in  
quantitative analysis  

  

 
All articles  
included in  

quantitative analysis  
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Knowledge Gaps/ Limitations:

The mechanisms underlying plaque instability 
remain unknown

Effective methods to accurately identify 
vulnerable patients with unstable plaques who are 
at high risk for stroke are lacking

There are no therapies aimed at specifically 
targeting and stabilizing atherosclerotic plaques

There is need for the inclusion of sex-specific 
recommendations into clinical guidelines

Ultimate Outcome:
Improve the identification, management, and 
treatment of ‘unstable’ carotid atherosclerosis

Adiponectin-
AdipoR pathway as 

a sex-specific 
marker of plaque 

instability

Adiponectin-
AdipoR pathway as 
a novel mechanism 

of carotid 
atherosclerotic 

plaque instability

Adiponectin-
AdipoR pathway in 

the monocyte-
macrophage lineage 

as a potential 
therapeutic target 

for plaque 
stabilization

Adiponectin-
AdipoR pathway as

a sex-specific
marker of plaque

instability

atherosclero
plaque instability

Ultimate Outcome:
Improve the identification, management, and treatment 
of ‘unstable’ carotid atherosclerosis 

Contributions: 

To determine the     
contribution of 
adiponectin- AdipoR 
pathway in carotid 
atherosclerotic plaque 
instability

To unravel the effect of 
modulating the 
adiponectin-AdipoR 
pathway in the 
monocyte-macrophage 
lineage

Overarching Aims

Chapter 3
No associations were observed between total circulating levels of adiponectin and human carotid plaque instability

Chapter 4

• Adiponectin protein expression (but not mRNA) was present in human carotid atherosclerotic plaques
• Decrease in AdipoR2 expression in unstable vs stable plaques, no change in AdipoR1 expression
• DecreaseAdipoR2 signaling through PPAR-α in unstable vs stable plaques
• Adiponectin and its receptors were highly expressed in plaque macrophages relative to other vascular cells in human carotid plaques 

Chapter 5

• Adiponectin may significantly improve the efficiency of the rate-limiting step of the cholesterol efflux process (apoA-I-
mediated cholesterol efflux) in macrophages

• Adiponectin may significantly promote nascent HDL biogenesis (both preβ and α-HDL species) 
• Adiponectin’s effects on macrophage-mediated cholesterol efflux are AdipoR-dependent

Chapter 6

• Intensive atorvastatin and rosuvastatin therapy compromised the expression and function of adiponectin and its receptors in 
the monocyte-macrophages lineage in vivo and in vitro

Chapter 7

• A decrease in the HMW to total adiponectin ratio was independently associated with greater plaque instability specifically 
in women but not in men

• A sexual pattern in the distribution of the adiponectin receptors on circulating monocytes was reported
• We have developed a comprehensive method to measure sex hormones using liquid chromatography mass spectrometry

Novel Findings: 
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