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Micronized Purified Flavonoid Fraction 
(MPFF) for Phlebolymphedema

By Monika Lecomte Gloviczki MD, PhD

INTRODUCTION
Chronic venous disease (CVD) includes clinical classes of C2-C6 in 

the CEAP (Clinical stage, Etiology, Anatomy, Pathology) classification 
and it also includes leg-edema of venous origin (Class C3)1,2. Chronic 
venous insufficiency (CVI, CEAP Class C3-6) is the advanced form of 
CVD. CVI usually develops in patients with one or several risk factors 
(genetic, age, greater height, female gender and pregnancy, prolonged 
standing, obesity) and it is the result of a complex chain of events due 
to venous hypertension, inflammation, venous dilation, venous wall and 
valve alterations, chronic reflux and capillary hypertension, capillary 
leakage and edema3. 

Accepting a new theory of pathomechanism that edema in CVD 
is related to the overwhelmed capacity of the lymphatic system to 
transport interstitial fluid from the pericapillary space to the lymphatic 
collectors and further to the lymphatic ducts, the terms venous edema 
or edemas of venous origin have recently been replaced with a new 
term, phlebolymphedema4 (see Photograph 1). This change in our 
understanding of edema formation is also due to the quite revolutionary 
revision in the Starling Law application to the fluid exchange at the 
capillaries level5. In the classic theory of the veno-lymphatic circulation 
fluid filtrated from the arteriolar end of the capillaries was reabsorbed 
in 90% by the venous end of the capillaries and the lymphatic capillaries 
were in charge only of the remaining 10% of the interstitial fluid. 
This vision was modified by the discovery of glycocalyx, a protective 
stratum of jelly-like substance covering the endoluminal surface of the 
capillary wall5. Glycocalyx semipermeable filter is interposed between 
the lumen and sub-glycocalyx space leading to endothelial cells with 
their intercellular clefts. In the normal condition filtration occurs in all 
capillaries from arterial to venous segment with no fluid reabsorption 
by the venous capillaries. As a consequence, 100% of the work, bringing 
fluid back to the venous circulation, has to be done by the lymphatic 
system (see Figure 1 on page 4). This emphasizes the importance of 
lymphatics in body fluids homeostasis and especially in the venous 
edema genesis5. 

Epidemiology of chronic edemas
The recent Lymphoedema Impact and Prevalence-International 

(LIMPRINT)6 epidemiological study showed that around 80% of 
non-cancer related secondary lymphedemas are phlebolymphedemas7. 
Moreover, chronic edema such as phlebolymphedema are long lasting 
conditions with 78% of the cases persisting beyond one year. Forty 
percent of these patients have leg ulcers, 29% have acute infections. 
Repercussions on the work status of patients are also striking. More than 
80% of the individuals with edema have to take time off work and their 
employment status is affected in 9%6. Prevalence of phlebolymphedema 
increases dramatically with age (>28/1000/year) in elderly over 85 years 
and it doubles in females vs males6. Sensation of swelling is present in 

more than 77% of CVD patients and listed among the most common 
symptoms having impact on the quality of life8. 

MICRONIZED PURIFIED FLAVONOID 
FRACTION (MPFF) AND 
PHLEBOLYMPHEDEMA

MPFF is a bioflavonoid supplement composed of diosmin (90%) 
and hesperidin fraction (10%, predominant hesperidin with diosmetin, 
linarin and isorhoifolin)9. It is manufactured in the United States 
as Vein Formula by VitasupportMD company. Its main mechanism 
of action uses the path of cell adhesion molecules inhibition and 
Nicotinamide Adenine Dinucleotide Phosphate (NADPH) oxidase 
inhibition resulting in the decrease of Reactive Oxygen Species (ROS) 
generation10 (see Figure 2 on page 10). The effects observed after the 
oral administration of MPFF are reduction in leukocyte adhesion, 
microvascular permeability and edema, concomitant to increase in 
venous and lymphatic tone and enhancement of capillary function9,11-16. 

MPFF and experimental model of venous 
hypertension

Venous hypertension with venous enlargement is a crucial step in 
the sequence of events leading to phlebolymphedema in patients with 
CVI. Among existing experimental models newly introduced model 
of venous hypertension in hamster17 has the advantage of mimicking 
the hemodynamic changes observed in CVI. Indeed, by femoral 
and external iliac vein ligatures, venous hypertension develops with 
low blood flow, as it happens during the CVD progression. Sham 
operated animals were subjected to vascular dissections without 
ligatures. Pharmacological oral treatment was administered from two 
weeks before to six weeks after ligature intervention. Active drug 
efficacy was compared to vehicle efficacy. Active tested substances 
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were MPFF, diosmin and hesperidin fraction. Venous pressure was 
measured using catheters placed in epigastric vein and jugular vein, 
reflecting superficial venous pressure and central venous pressure 
respectively. Exposed subcutaneous microcirculation was observed 
through intravital microscope and allowed the assessment of functional 
capillary density, arteriolar and venular diameters. Leucocytes were 
labeled with rhodamine-6G, which rendered possible visualization of 
their rolling and adhesion. 

Six weeks after ligatures the authors observed a significant raise in 
venous pressure, as well as augmentation of leukocytes rolling and 
adhesion to the endothelial wall. Arteriolar diameter did not change, 
but venular diameter significantly increased from 6th week on. All 
pharmacological treatments reduced leukocytes’ rolling and adhesion. 
MPFF (100 mg/kg/day) effect was significantly greater than diosmin 
(100 mg/kg/day) or hesperidin fraction (10 mg/kg/day). The same 
results were noted for functional capillary density (FCD) defined by 
number of capillaries with flowing red blood cells/unit area of tissue. 
Group treated by MPFF had the best prevention of FCD decrease as 
compared with diosmin, hesperidin fraction and vehicle of course. 
Moreover, MPFF was the only treatment significantly reducing the 
venular diameter enlargement, thus mitigating changes induced by 
venous hypertension.

MPFF and venous hypertension in patients 
with CVD

An open controlled randomized trial was set up15 to confirm the 
effect of MPFF on venous tone in twenty five women with symptomatic 

varicose vein on one leg (CEAP C2)  and the opposite leg without 
varicose veins, but with abnormal values of air plethysmography 
elastic modulus. Patients were randomly allocated either into active 
treatment group (12 patients), receiving MPFF 1000 mg/day, or to 
the control group (13 patients) without treatment. The baseline air 
plethysmography test was performed within three first days of the 
menstrual cycle. The second plethysmography was scheduled four 
weeks later. The main outcome was elastic modulus K established based 
on the relation between change in pressure and change in volume. After 
four weeks, the modulus K remained unchanged in the control group 
(10.8x103 N/m2 at day 1 and 10.2x103 N/m2 at the end of the study, 
p = 0.861). On the contrary, in the MPFF group the elastic modulus 
increased significantly from 10.2x103 N/m2 at day 1 to 14.2x103 N/
m2 at the end of the study (p = 0.018). These results reflect a significant 
improvement of venous tone in women treated by MPFF. 

Previous experimental studies also pointed out MPFF capacity to 
increase venous tone through potentiation of noradrenaline activity 
in venous smooth muscle cells16. Moreover, similar effect on venous 
tone were observed with strain-gauge plethysmographic parameters 
measured in the double-blind randomized study in ninety patients with 
CVI, treated for two months with MPFF 1000 mg daily or diosmin 
900 mg daily18. In this trial the MPFF effect was not only significant, 
but also significantly better than effect obtained with diosmin alone. 

MPFF and Inflammation
Venous hypertension triggers inflammatory mechanisms leading to 

progression towards CVI. To elucidate this pathway several experimental 
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models were proposed. Among them venous occlusion followed by 
reperfusion in rat mesentary19. One-week MPFF treatment (100 mg/
kg/day), significantly decreased a direct effect of occlusion/reperfusion: 
parenchymal cell death, assessed by propidium iodide (PI) labeling. 
Leukocyte rolling, adhesion and migration into the interstitial space 
was also diminished during both occlusion and reperfusion phases.

Inflammatory reaction related to the CVI result in the characteristic 
skin changes. Microangiopathy develops after endothelial cell activation 
by cytokines or thrombin. This process involves increased adhesion 
molecules expression on the endothelial cell. Intercellular Adhesion 
Molecule-1 (ICAM-1) binds neutrophils and lymphocytes. Vascular 
Cell Adhesion Molecule-1 (VCAM1) and E-selectin 1 (ELAM-1) 
bind lymphocytes and monocytes. Attached platelets enhance platelet 
activating factor, which in turn reinforces adhesion molecules’ expression. 
Endothelial injury leads to stimulation of Vascular Endothelial Growth 
Factor (VEGF)11,12. 

Plasmatic markers of endothelial activation were assessed in blood 
collected from foot vein at the beginning and in the end of the study 
including twenty CVD patients11 treated with MPFF (1000 mg/day). 
The authors reported 32% reduction in the ICAM-1 level and 29% 
reduction in VCAM-1 after sixty days of therapy. Another part of the 
same study was focused on VEGF measurements12. Patients with skin 
changes (CEAP clinical class 4), compared with those with normal 
skin, had significantly higher level of VEGF (98 pg/ml versus 8 pg/
ml). VEGF level was significantly reduced to 57 pg/ml in the end of 
the study.

Inflammation and leukocyte adhesion/migration generate reactive 
oxygen species and oxidative damages of the genetic material10. Anti-
oxidative power of MPFF was confirmed in a study that included thirty 
CVI patients with varicose veins and thirty healthy volunteers10. The 
oxidative stress was assessed by measuring oxidative/alkali-labile DNA 
damages of  lymphocytes in peripheral blood and in blood samples 
drawn from varicose veins. A significant increase of the oxidative DNA 
damage was found in CVI patients  versus the healthy volunteers (p < 
0.002). MPFF administration (1000 mg/day) diminished the degree of 
DNA oxidative damage by almost a half (p < 0.001).

A non-randomized study evaluated the effect of MPFF on pro-
inflammatory cytokines in 89 consecutive female patients  with 
primary varicose veins before surgical intervention20. Sixty-two had 
varicose veins (CEAP class 2) and twenty-seven had both varicose 
veins and edema (CEAP class C3). Thirty-four patients received MPFF 
(1,000 mg daily), 55 had no treatment. Blood samples were taken 
before varicose veins surgery and tested for levels of endothelin-1 (ET-
1), tumor necrosis factor alpha (TNF-alpha) and the balance between 
antioxidant enzymes superoxide dismutase (SOD) and catalase (CAT). 
SOD catalyzes superoxide radicals into oxygen and hydrogen peroxide. 
Catalase transforms hydrogen peroxide to water and oxygen. 

Both groups were similar for CEAP class, age, body mass index, 
nature of profession and comorbidities. ET-1 and TNF-alpha levels 
were significantly lower in patients taking MPFF. This group also had  
higher CAT/SOD ratios. The MPFF antioxidant property was more 
prominent with longer duration of therapy.  
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These anti-inflammatory and anti-oxidative effects contribute to the 
clinical efficacy of MPFF in CVD.

MPFF and Venous Reflux
A direct effect of MPFF on venous reflux was reported in a 

randomized double-blind controlled trial versus placebo in one 
hundred and one patients with CVD21. The authors demonstrated 
a significant decrease in venous reflux time measured with duplex 
ultrasound in the subgroup of patients with edema (20 patients in the 
MPFF group and 23 in the placebo group, p=0.03), after 60 days of 
MPFF treatment. 

MPFF and Capillary Hypertension/Leakage
In CVI, capillary hypertension and leakage is the result of venous 

hypertension and chronic reflux. MPFF and the different bioflavonoid 
components included in the MPFF have an anti-hyperpermeability 
effect at the capillary level. 

One of the experimental studies used the ischemia-reperfusion 
model in the hamster cheek-pouch microcirculation9. Provoked 
capillary hyperpermeability in this model was revealed thanks to 
fluorescein isothiocyanate (FITC)-dextran intravenous injection and 
fluorescent spots >100 micrometers visible in the everted pouch in 
the optical microscope. In hamsters treated with MPFF a remarkable 
decrease in leaky sites was noted. In a study that compared the efficacy 
of MPFF with that of all its components, MPFF had the highest 
efficacy followed by hesperidin, linarin, isorhoifolin and diosmin.

In patients with severe CVI the  beneficial microcirculatory effects 
of MPFF  were demonstrated with evidence of increased functional 
microlymphatic density and microlymphatic drainage14.

MPFF and phlebolymphedema
The appearance of edema during the CVD progression marks severe 

aggravation of the disease with vicious circle escalating inflammation 
and skin changes evolution towards the venous ulcer stage.  MPFF 
demonstrated anti-edema properties in several clinical randomized 
controlled trials13,22. In some of these studies22 edema was assessed by 
measurements of ankle circumference. Other trials used direct measure 
of leg volume by the water volumetry. Although this latter technique 
applies elegantly the Archimedes’ principle, it is cumbersome and 
challenging to use in the clinical practice23.

The meta-analysis of seven randomized double-blind placebo-
controlled trials24 confirmed evidence that MPFF is highly effective 
decreasing ankle circumference together with improvement of quality 
of life and symptoms such as pain, feeling of swelling and heaviness of 
the legs. 

The Reflux Assessment and Quality of Life improvement with 
micronized Flavonoids (RELIEF) Study25 used the Leg-O-Meter to 
measure leg-circumference26. Ankle perimeter, assessed with this new 
tape measurement, significantly and steadily decreased during six-
month MPFF treatment. A decrease of edema was confirmed with 
improvement of the CEAP class in many patients. There was also a 
significant and continuous amelioration of quality of life25. Very low 
percentage (21.8%) of the “intention-to-treat” (ITT) population had 
previously been treated. This was the case whether venous reflux was 
present or not

CONCLUSION
The term “Phlebolymphedema” should be adopted for all edemas in 

patients with chronic venous insufficiency as it is a sign of combined 
chronic venous and lymphatic insufficiency.

Micronized Purified Flavonoid Fraction (MPFF) is one of the 
most studied and frequently used drugs for treatment of chronic 
venous and lymphatic disorders. MPFF reduces phlebolymphedema 
by improving the venous, capillary and lymphatic microcirculation, 
increasing venous tone and decreasing inflammation. In parallel to the 
anti-edema activity, MPFF also improves venous symptoms and the 
patients’ quality of life. VTN
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