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Visual

Wittens C, Davies AH, Baekgaard N, et al. Clinical Practice Guidelines from the ESVS, Eur J Vasc Endovasc Surg 2015;49:678-737 



Female gender
Long periods of standing

or sitting

Obesity Constipation

Older age
History of DVT or previous 

leg injury

Pregnancy Family history

Risk factors for CVD

Predisposition to CVD based on environmental 

or genetic factors
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Lymphatic DamageReduced Capillary 
Flow

Adapted from Dabiri G, et al.  Low-grade elastic compression regimen for venous leg ulcers - an effective compromise for patients 

requiring daily dressing changes, International Wound Journal 12(6) · November 2013 DOI: 10.1111/iwj.12186 ·
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Pathway from Venous Hypertension to Ulcer

https://www.researchgate.net/journal/1742-481X_International_Wound_Journal


No WBCs WBC Activation and Adhesion

Venous HypertensionNormal Venous Pressure

Photos: unpublished, provided by Anthony Comerota, MD, presented at the Working Group in CVD, 2016



Predisposing 

factors (genetics, 

environmental) Shear stress and 
endothelial glycocalyx 

disruption

Activation of adhesion 
molecules and leukocytes 
on the venous endothelium

Leukocyte endothelial 
attachment, diapedesis, 

transmigration

Synthesis and release of 
inflammatory molecules

leukotrienes, 

prostaglandin, 

bradykinin, free 

oxygen radicals,  

cytokines, 

chemokines and 

MMPs

identified in plasma 

levels of  ICAM,-1, 

ELAM-1, and V-CAM 1

Entrapment of 

leukocytes  in 

capillaries

VEGF expressed 

and up-regulated

TNFα enhanced/ 

increases expression 

of adhesion molecules

Adapted from: 1. Saharay & Coleridge-Smith J Vasc Surg 1997;25:265 2. Bergan J, Shortell C .Venous ulcers, 

Academic Press, Elsevier, 2006) Coleridge-Smith, Lower Extremity Wounds 2006; 5(3).]

Venous wall/valvular 
damage

VENOUS 
HYPERTENSION

Cascade of Complex Metabolic/molecular Reactions



TNF-α expression of 
adhesion molecules

REDUCED

Entrapment of leukocytes 

in capillaries

REDUCED

VEGF expression 
and up-regulation

REDUCED

IMPROVED SYMPTOMS OF CVD

Saharay M, Shields DA, Georgiannos SN, et al. Endothelial activation in patients with chronic venous disease. J Vasc Surg 1998;15:342-349. Bergan J, Shortell C. Venous ulcers, Academic Press, Elsevier, 2006

Activation of adhesion molecules and leukocytes in the venous endothelium

REDUCED

Synthesis and release of inflammatory molecules

REDUCED

Only VASCULERA addresses 

the biochemical pathway in 3 ways
1

2

3



Systematic Review of the Body of Evidence

• Literature review on the use of MPFF for effectiveness and safety

• Databases searched: Medline, Cochrane Database for Systematic Reviews, Google Scholar

Abstracts reviewed 250

Placebo trials 20

Observational studies 9

Comparison studies 16

Meta-analyses 4

Reviews 16

Questionable/Rejected studies 132

Papers Selected for Review 65

Papers included in final Review 10



Results: Objective and subjective outcomes

In summary, the general level of evidence supports the recommendation that 

the use of medical therapy with Micronized Purified Flavanoid Fraction (diosmin)

has beneficial outcomes without serious adverse events.

Outcomes of MPFF on CVD can be divided into 2 categories:

• Objective: Signs which can be measured objectively, such as: edema, ulceration 

and trophic changes

• Subjective: Symptoms based on patient report, and are subjective such as:

pain, sensations of heaviness and swelling, nocturnal cramps, paresthesias,

heat or burning and erythema or cyanosis. 

• Only randomized, placebo controlled, double-blind studies were considered in 

evaluating the effect of MPFF on subjective symptoms.



Study Review: Objective Outcomes
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Conclusion Studies

MPFF is of benefit in ulcer healing and reducing ulcer healing time
--Greatest benefit seen in ulcers <5cm diameter and <5 years duration1-3

4 RCTs; pooled and

meta analyses 

MPFF showed significant benefit in healing trophic changes4-6

--Pooled analysis showed significant benefit

2/4 RCTs; pooled

analysis (Cochrane

Review) 

MPFF demonstrated a decrease in ankle edema6-7

---Pooled analysis of statistically significant improvement

4 RCTs; pooled

analysis (Cochrane 

Review) 

Objective outcomes are assessed through measurable improvements to signs of CVD


