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Micronized Purified Flavonoid 
Fraction (MPFF) for Chronic 

Venous and Lymphatic Disorders
By Monika Lecomte Gloviczki, MD, PhD

INTRODUCTION
Venous diseases have affected humanity since its beginning, as 

the upright posture and the gravity force impede blood return to the 
heart. From the Egyptian times to present, patients have complained 
of varicose veins, pain, leg heaviness, swelling and leg ulcers. With 
increasing experience and progress in scientific knowledge, medical 
care and pharmacologic therapies have evolved. 

The quest for cure of diseases led to development of modern 
pharmacology that was able to produce semi-synthetic and synthetic 
drugs. Discovering new drugs not only changed the natural course of 
the disease but very often helped us understand the pathophysiology of 
the disease itself.

DISCOVERY AND COMPOSITION
The scientific work on vitamins was inspirational for research in 

France and contributed to the discovery of a semi-synthetic flavonoid 
fraction extracted from flavonoids found in a special kind of orange. 
Flavonoids, largely present in nature, are known as regulating factors of 
cell metabolism. The isolated flavonoid fraction of MPFF is composed 
by 90% of diosmin and 10% of bioflavonoids, expressed as hesperidin. 
Hesperidin is a main component of bioflavonoids; other components 
are diosmetin, linarin, and isorhoifolin. 

An interesting experimental study1 demonstrated that the different 
flavonoids present in the MPFF all have anti-hyperpermeability 
properties. Using the hamster cheek pouch model, the microcirculation 
was observed through a stereomicroscope. After thirty minutes of 
ischemia, achieved by inflating a cuff placed around the neck of the 
pouch, the reperfusion was associated with hyperpermeability of the 
microvessels. The administration of fluorescein isothiocyanate (FITC)-
dextran allowed visualization of the leaky sites as fluorescent spots. The 
hamsters were studied in several groups. The first study compared the 
effect of placebo with two dosages of oral MPFF and diosmin, 10 and 
30 mg/kg body weight. In the second study placebo was compared to 
different flavonoids like hesperidin, diosmetin, linarin and isorhoifolin, 
using the same dosages. The anti-hyperpermeability property was 
remarkable for both MPFF and diosmin but it was significantly higher 
for MPFF. Hesperidin, linarin and isorhoifolin had anti-leakage effect 
similar or better than diosmin. This study demonstrated the synergistic 
action of MPFF components, each contributing to the efficacy of the 
drug. 

A novel experimental model of chronic venous hypertension,2 
explored its pathophysiological mechanisms and the MPFF protective 
effect. The external iliac vein was ligated in hamsters to produce venous 
hypertension and low blood flow, similar to changes observed in 
chronic venous disease (CVD). Four different oral regimens were tested: 

MPFF (100 mg/kg), MPFF flavonoid other than diosmin (diosmetin, 
hesperidin, linarin and isorhoifolin) (10 mg/kg), diosmin (100 mg/kg), 
and a drug vehicle in the control group. Progressive increase in epigastric 
vein pressure was associated with microcirculatory changes (leukocytes 
rolling, adhesion, functional capillary density reduction). All active 
treatment groups significantly improved microcirculatory changes 
compared to the control. However, MPFF was significantly more 
effective than diosmin and it was the only one that prevented venular 
enlargement. This can be explained by the synergistic augmentative 
effects of other flavonoids combined with diosmin in MPFF. 

MICRONIZATION
Micronization was introduced to enhance the digestive absorption 

of flavonoids in MPFF.3 A double-blind, cross-over study in healthy 
volunteers compared the absorption of MPFF versus the non-micronized 
formulation. The micronization process decreased the drug particles 
size from mean value of 36.5 to 1.79 microns. Both formulations 
contained trace amounts of radioactive (14) C-diosmin. After taking 
a single oral dose, the excretion of radiolabeled diosmin was measured 
in both the urine and the stool, using accelerator mass spectrometry in 
conjunction with liquid scintillation counting. Micronization increased 
intestinal absorption of bioflavonoids from 32.7% to 57.9%. 

Higher absorption of MPFF increased clinical efficacy reported in a 
randomized controlled trial of MPFF versus non-micronized diosmin, 
performed in 90 patients affected by symptomatic venous disease.4,5 
Symptoms, such as pain, leg heaviness, paresthesia, redness, burning 
sensation, and swelling sensation improved significantly in the MPFF 
group (p between 0.042 and 0.002). A significant difference favoring 
the MPFF group was shown measuring edema: ankle circumference 
decreased by 10.9 mm vs 2.88 mm (p<0.001) and calf circumference 
by 7.23 mm vs 2.24 mm (p<0.001). Venous reflux studied with strain-
gauge plethysmography also confirmed better response in patients who 
were on the MPFF therapy. 

MECHANISM OF ACTION
Discovery of the exact mechanism of action of MPFF was a gradual 

process and followed closely the scientific investigation of CVD.6 New 
markers of CVD were revealed and the MPFF activity was reviewed in 
the light of our new understanding of venous disease. 

Interesting results were reported in a study7 that tested blood 
collected from a foot vein of CVD patients, before and after 60 days 
treatment with MPFF. The levels of vascular endothelial growth 
factor (VEGF) were significantly higher in patients with skin changes 
before treatment and decreased following MPFF therapy. In another 
experiment8 the authors observed reduction of intercellular adhesion 
molecule 1 (ICAM-1) and vascular cell adhesion molecule 1 (VCAM1) 
levels and suggested this could be an explanation of some of the MPFF 
pharmacological actions. In a different study using an animal model of 
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venous hypertension created by an arterio-venous fistula at the femoral 
vein level,9,10 venous valve changes were comparable to those occurring 
during the CVD. MPFF administration mitigated the inflammatory 
reaction in a dose-dependent manner. Several other findings attributed 
to MPFF were also reported, like lowering the effect of the pro-
inflammatory cytokines endothelin-1 (ET-1) and tumor necrosis factor 
alpha (TNF-alpha) in women with varicose veins11.

CLINICAL EFFICACY
Double-blind placebo-controlled trials 

Frileux et al12 conducted a randomized controlled trial (RCT) 
comparing MPFF to placebo in patients with functional and organic 
chronic venous insufficiency. Significant difference was noticed 
already after one month of MPFF treatment. A favorable and highly 
significant (p<.0001) effect was reported on symptoms (functional 
impairment, heaviness, pain, cramps, paresthesia, swelling, redness/
cyanosis, burning sensation). Efficacy on perimetric measurements was 
observed at the ankles and calves’ levels (p<.001) and was correlated 
with subjective assessment of evening swelling. Global evaluation of 
the MPFF treatment in the end of the study was very good or good in 
88% of patients versus 45% in placebo group.

Belczak et al13 compared efficacy of four venoactive drugs (micronized 
diosmin + hesperidin, aminaphthone, coumarin + troxerutin) to 
placebo in 136 patients with CVD (CEAP classes 2-5). The authors 
assessed objective measures (water plethysmography findings and 
tibio-tarsal joint range of motion) and quality of life (QoL) outcomes 
before and 30 days after randomized therapy. No difference was found 
for tibiotarsal joint range of motion. Water plethysmography volume 
reduction >100 mL was more frequent in the diosmin + hesperidin 
group. The conclusion stated that administration of venoactive drugs 
was associated with symptoms relief and significant improvements in 
QoL as compared with placebo. 

Rabe et al. completed a double-blind randomized trial14 to investigate 
the effect of 4 months MPFF treatment versus placebo, on pain and 
QoL in patients with symptomatic CVD. Edema at end of the day 
was evaluated by water displacement volumetry, leg pain/heaviness 
by Visual Analog Scale (VAS) and QoL by CIVIQ-20 questionnaire. 
The study included 1,137 patients classified as C3 or C4 according to 
CEAP classification. The water displacement volumetry results were 
inconclusive. The analysis of symptomatic patients (baseline VAS>4 
cm) revealed a significant pain/heaviness improvement in MPFF group 
(p=0.03) as well as a better improvement in QoL score (p=0.04).

Another trial15 assessed the therapeutical efficacy of MPFF versus 
placebo using plethysmographic and clinical outcomes in patients with 
functional venous symptoms treated for two months. MPFF therapy 
was superior in effect on symptoms such as functional impairment, 
leg heaviness, fatigue when standing, burning sensation and global 
symptoms score. Ankles and calves circumference reduction was 
significantly greater in the MPFF group. MPFF also improved 
significantly the parameters of strain gauge plethysmography: venous 
capacitance, distensibility, total and second phase active venous 
emptying time. These venous hemodynamic changes correspond 
to an increase in venous tone. Global assessment of efficacy, done 
independently by patients and by investigators, favored MPFF.

In one study16 that included patients with edema, MPFF therapy 
significantly reduced ultrasonographic reflux time compared to placebo 
(p=0.03). This supported findings of the venoconstrictive properties of 
MPFF17 and increased venous elasticity and venous tone measured 
by air-plethysmography18 in patients with varicose veins after MPFF 
treatment compared with the control group.

In all these studies adverse events and vital signs were monitored. 
Safety and acceptability of the drug was judged as good with minimal 
number of adverse events. The benefits of MPFF for CVD19 were 
summarized in a comprehensive  review of venoactive drugs by 
Armando Mansilha20 and also by Bush et al21. 

Meta-analysis of RCTs
Clinical efficacy of MPFF in CVD was recently confirmed by 

a meta-analysis of the RCTs,22 following the PRISMA selection 
rules. Cross-over design, trials published in an incomplete abstract 
form and studies in venous leg ulcer were excluded. After duplicates 
removal, 1,375 references were identified, from which 27 full-length 
articles were assessed for eligibility. Seven studies (10 publications) 
fulfilled the inclusion criteria and were subjected to qualitative and 
quantitative synthesis (meta-analysis). The methodological quality of 
studies was assessed by the system of the Grading of Recommendation, 
Assessment, Development and Evaluation Working Group (GRADE 
Working Group). The arguments for quality of evidence included 
risk of bias, directness of evidence, heterogeneity, precision of effects 
estimates and risk of publication bias. The evidence is of high quality 
if further research is very unlikely to change our confidence in the 
estimate of effect. The evidence is of moderate quality if further 
research is likely to have an important impact on our confidence in 
the estimate of effect and may change the estimate. The seven RCTs 
had low risk of bias and clearly defined outcomes. The total number of 
patients included was 1,692. Five of the seven studies included CEAP 
C2-5 patients12-16,23,24. The CEAP classification entered the clinical 
scene in 199525 and studies published after this date  uniformly used 
this new reporting standard for CVD26. 

Results of the meta-analysis
Results of the meta-analysis showed significant superiority of MPFF 

compared to placebo in improvement of venous disease symptoms, 
like pain, heaviness, fatigue, feeling of swelling, tightness, cramps, 
paresthesia, burning sensation, pruritus, and functional discomfort. 

Skin redness decreased and skin changes improved in MPFF group. 
Leg circumference was significantly reduced. No effect was found 

in population mostly without edema23, or when not circumference 
but foot/leg volume was measured as outcome13,14,23. These findings 
underscore the persistent difficulty of reliable evaluation of edema in 
the clinical trials.  

Quality of Life was also measured and improved with MPFF in 
the most recent studies13,14. High quality evidence was found for pain 
as continuous variable and for heaviness and feeling of swelling as 
categorical variables. Moderate quality evidence was found for pain as 
a categorical variable, for global symptoms, ankle circumference and 
objective improvement. 

THEPRACTICE

Chemical structure of diosmin (diosmetin 7-O-rutinoside, 
C28H32O15), major component of MPFF
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Conclusions of meta-analysis
Based on high quality evidence of MPFF efficacy improving 

symptoms, edema and QoL, the authors suggest upgrading 
recommendations for the MPFF treatment in guidelines and consensus 
documents for CVD management. 

The RELIEF Study
Modern medical research introduced patient reported outcomes 

and the most important of them are the quality of life (QoL) studies. 
Subjective assessment of the patient of any novel treatment started to 
be indispensable for therapy evaluation. From pharmaco-economic 
point of view, investing into a therapy is worthwhile only if the 
clinical improvement results in significantly improved QoL. Besides 
generic instruments, disease specific questionnaires are also needed. 
In CVD a validated tool, Quality of Life Questionnaire specific 
to Chronic Venous Insufficiency (CIVIQ) was used in the large 
Reflux assEssment and quaLity of lIfe improvEment with micronized 
Flavonoids (RELIEF) Study27. This multicentric international study, 
published in 2002, included 23 countries and 5,052 symptomatic 
patients with classes C0s to C4 of the CEAP classification. The 
majority of the patients were in classes C2-C4. Patients were treated 
with 1000 mg of MPFF daily for 6 months. 

Venous reflux screening was done with hand-held Doppler and 
photoplethysmography was used to define superficial or deep reflux, 
as recommended by a consensus statement on investigation of chronic 
venous insufficiency26. Edema was measured by an improved tape 

measure device, Leg-O-Meter28. During the study the cross-cultural 
rigorous adaptation of CIVIQ was formally validated in six languages: 
English, German, Italian, Polish, Portuguese, and Spanish29. There was 
a significant correlation between the age of patients and higher clinical 
class, as well as the presence of venous reflux. Edema was more often 
present in individuals with the reflux. 

Following treatment with MPFF, ankle perimeter decreased 
significantly, both in patients with and without reflux (p=.0001). 
Evolution of symptom scores (sensation of swelling, cramps, pain) had 
the same pattern. Parallel change in the CEAP classes distribution was 
also observed, there were less patients with severe classes (C3-C4) more 
with less severe classes, from 25.1% to 15.7% (p<.001) after 6 months 
therapy. 

MPFF in venous leg ulcers
The most severe and difficult to treat stage of venous disease is 

CEAP class C5-6 with venous leg ulcers. Patients with open ulcers 
(C6) were included in several RCTs with MPFF versus placebo30,31, 
or versus control group32,33. A meta-analysis34 of five trials with 723 
participating patients assessed the efficacy of adding MPFF to standard 
therapy of venous ulcers (compression and wound local treatment). 
Adjunction of MPFF to standard therapy significantly reduced median 
time to healing (16.1 weeks for MPFF and 21.3 weeks in Control 
group, Hazard ratio: 1.33). The relative hazard of healing was 38% 
better for the MPFF group and healing rates at 6 months were 61.3% 
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Higher intestinal absorption of micronized purified flavonoid 
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in the MPFF group versus 47.7% in the control patients. The relative 
risk reduction (RRR) was 32% (CI, 3-70%) favoring MPFF. 

Social and economic burden of venous leg ulcers is significant, when 
you consider direct cost of treatments, worsened quality of life and loss 
of productivity. Moreover, the prevalence, estimated between 0.06% 
and 2%35,36, increases dramatically in the elderly and is expected to 
rise in the ageing population. Therefore, the gain in the healing rate 
and time to heal are important issues. To address the cost-effectiveness 
of MPFF treatment as an adjuvant therapy in venous leg ulcer, a 
retrospective analysis37 was done in Poland, taking into account the 
direct costs only, including drugs, dressings, bandages, cost of care 
and hospitalizations. Using Polish ulcer randomized control study32, 
the authors calculated cost-effectiveness of venous ulcer healing. Cost-
effectiveness improved in the MPFF group by 45%, compared to the 
conventional treatment group. Adding MPFF to the standard ulcer 
treatment was not only clinically effective but it was also cost saving. 

MPFF for Lymphedema
Lymphatic disorders are classified separately from venous diseases, 

although some authors argue that venous edema should be considered 
a veno-lymphatic insufficiency in all patients and should be named 
phlebolymphedema38. The most frequent lymphatic disorder is 
primary or secondary lymphedema, affecting millions of patients 
world-wide. Recognition of the severity of lymphatic disorders has 
greatly improved recently in light of new scientific discoveries, but 
lymphedema is still underdiagnosed and undertreated. 

MPFF studies brought lights on potential activity of the drug on the 
lymphatic system. Two studies39,40 demonstrated dose dependent anti-
edema properties of MPFF in an experimental model of lymphedema 
in rats. Another study41,42 used fluorescence microlymphography 
in patients with severe chronic venous insufficiency and measured 
the number of functional lymphatic vessels, the diameter of 
lymphatic capillaries, density of lymphatic capillaries transudate and 
intralymphatic pressure. After four weeks treatments with MPFF the 
authors observed an increase of the number of functional lymphatics 
and reduction of the diameter of lymphatic capillaries and of the 
intralymphatic pressure.

Two double-blind RCTs versus placebo were conducted in patients 
with lymphedema due to conventional therapy of breast cancer. 
Pecking et al43 reported that in a subgroup of 24 patients with the 
more severe lymphedema, after 6 months treatment with 1,000 mg 
of MPFF, a significant difference was found in lymphoscintigraphic 
parameters. In the MPFF group lymphatic migration speed and the 
half-life of the colloidal compound significantly improved (p=.005 
and .034 respectively). The change over time of colloidal clearance 
was close to significance (p=.054). There was no difference in 
lymphedema volume, although a tendency in favor of MPFF treatment 
was noticed. The authors attributed these results to a wide distribution 
of volume values and small number of patients. In a more recent 
trial of 104 patients, Olszewski44 found a significant improvement in 
lymphoscintigraphic parameters and also observed a tendency in favor 
of MPFF in patients with more severe lymphedema. 

A Cochrane review of benzopyrones45 (including MPFF) for 
lymphedema acknowledged the difficulties to draw conclusions 
about drug efficacy. The paucity of trials demonstrated how much 
lymphedema therapy was still neglected. Also, drug efficacy is 
dose dependent and adjustment of the dose to the patients’ weight 
becomes particularly important. The other issue is the volume 
measurement. Lymphedema is frequently distributed unevenly, and 

volume calculation based on circumference measurement becomes 
inaccurate. Chronic lymphedema needs long periods of treatment, 
long follow-up and standardized decongestive therapy. Lymphedema 
trials therefore are truly challenging and onerous. 

MPFF for other indications
Peri-operative therapy before and after phlebectomy was studied in 

the open controlled DEFANCE study46. MPFF attenuated pain and 
improved post-operative hematomas. 

The effect of MPFF on pelvic congestion was investigated in a small, 
randomized crossover trial.47 The study demonstrated beneficial effect 
of MPFF in decreasing the frequency and severity of pelvic symptoms.

A novel outcome-measure, the orthostatic-loading-induced transient 
venous reflux or day orthostatic loading test was used in patients with 
telangiectasias and reticular varices.48 More than half of the patients 
had transient venous reflux (TVR). TVR was no longer detected after 
90 days of MPFF therapy in 92.5% of these patients.

CONCLUSION
Micronized Purified Flavonoid Fraction (MPFF) is one of the 

most frequently used drugs for the treatment of chronic venous and 
lymphatic disorders. It is also the most studied of the venoactive 
family. The efficacy of MPFF was demonstrated in experimental 
and clinical studies, the drug reduces edema, improves venous tone, 
improves skin trophic changes, helps ulcer healing, decreases CVD 
symptoms and improves the QoL of the patients. VTN
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