




	Test
	Proposed mechanism
	Nature of evidence

	Constant association
Mechanical stress & local inflammation around plaque, plaque instability + elevation systemic inflammatory indicators
 
Inflammation and risk of plaque disruption/ACE
	Macrophage/foam cell clusters and points of mechanical strain/plaque-wall disruption


MMP activation and stress points

Macrophage clusters and MMP-9 release

Macrophage clusters & systemic inflammatory markers

Macrophage clusters and plaque instability

Systemic inflammatory markers and risk ACE*
	Stress modelling vs histo 6
IVUS + histo 38  
IHC disrupted plaques at PM; 24 Compar. histo stable vs unstable plaques 25
IHC at stress points vs normal art. wall 23,34
 
IHC stable and unstable carotid plaques  23,34 

OCT and inflammatory markers 58


Histo vs clinical presentation 24,25,37

Prospective population study 33

	Proportionality

Proportional relationship between plaque/wall stress and the inflammatory response
	a) Activated macrophage accumulation is reflected in a rise in systemic inflammatory markers


b) BP proportional to hs-CRP

c) PP reduction proportional to CRP reduction


d) CRP is elevated according to plaque burden/number of deformable plaques affected

e) Macrophage clusters quantitatively correlate to strain

f) Inflammatory indicators (hs-CRP) correlate with  risk of ACE


	Histo atherectomy specimens vs CRP,  OCT study 30,58
High strain spots ~ CRP  macrophage clusters 39,58


Pulse pressure CRP/ IL-6 relationship  40,42

Longitudinal pt study 41


Number of high strain patterns on IV palpography/OCT ~ CRP 39
High CRP ~ vulnerable patterns OCT 34

Tensiometry + hist. 38
Palpography + hist. 39


Prospective population studies stratified for other risk factors 33

	Plausible mechanism

Mechanical stress>macrophage chemotaxis, IL-6, TNF-a  release>CRP rise



Plausible mechanism/cont.
Mechanical stress>macrophage chemotaxis, IL-6, TNF-a  release>CRP rise

	Mechanical strain > inflammation with focal inflammatory cell infiltrate and increase in inflammatory markers & cytokines

Local inflammatory cell infiltration arises at points around the plaque affected by mechanical strain




Chemotaxis and activation monocytes/macrophages by mechanical stress, role of adhesion molecules and elastin degradation products

	Histo and CRP in work-related, overuse and sports injuries (humans) 50,51
Animal models of RSI 52


Histo in ACS; intravascular imaging and histology:
activated macrophages-foam cells at strain points around plaques 37-39,40

Expression adhesion molecules by endothelial cells subject to cyclical stretch;56 chemotactic effect of elastin degradation products for monocytes and macrophages 28, 61


	Predictive accuracy
If hypothesis correct hs-CRP and plaque instability should reduce with
· Reduction PP
· Statins
· Reduction viscosity e.g. by regular blood donation
 

	a) Reducing hypertensive wall strain should reduce hs-CRP 

b) Statins, by inhibiting the mechanism linking wall stress to inflammatory signalling predicted reduce hs-CRP
 c) Statins predicted to reduce macrophage clusters


d) Reducing plasma viscosity predicted to reduce hs-CRP and CV risk
	Reduction CRP  in hypertensive patients treated with various antihypertensives 41, 43-45 


Fall in hs-CRP in patients treated with statins (pleotropic action) 46,48


Comparative and longitudinal studies, histo carotid atherectomy macrophage, MMP2 and 9 and T`-cell content of plaque 47,49

Untested to date






[TABLE 1. This and preceding 2 pages to page 14, please, as a table]
Table 1. The proposition  that A causes B via mechanism X (where in this case A is mechanical stress arising between the plaque and the arterial wall, B is plaque disruption, and X is the induction of local inflammatory change around the plaque at points of recurrent physical strain) is supported by the constant association and proportionality  between A and B, by the observation that interference with X reduced the effects of A on B and the fact that the hypothesis makes predictions that can be tested by observation or experiment.  Whether reducing plasma viscosity in at-risk patients would reduce hs-CRP and cardiac risk remains to be examined.   
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