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Cutaneous manifestations of chronic venous disease (CVD), 
such as stasis dermatitis (SD) and venous leg ulcers (VLU), are 
ubiquitous and frequently frustrating concerns often managed 

by dermatologists. Though few in-depth analyses of SD prevalence have 
been conducted, it is estimated that 6-7% of persons over the age of 50 
have the disease, and prevalence is positively correlated with age.1 In the 
United States (U.S.), this constitutes a population of around 7-8 million, 
a number that is projected to increase in concert with current population 
aging trends. SD is a chronic, progressive condition clinically characterized 
by poorly demarcated erythematous, scaly patches and plaques with 
a variable presence of hyperpigmentation and tissue edema (Figure 
1). Cutaneous � ndings are typically distributed on the lower leg with 
occasional extension to the foot or knee, and symptoms include localized 
pruritus, swelling, paresthesia, aching, and cramping, among which 
pruritus is often cited as being the most debilitating.1,2 SD may worsen 
acutely, presenting with increased erythema and edema alongside 
weeping bullae and vesicles. The spectrum of SD often culminates in 
the formation of VLUs, which can be challenging to treat and cause 
substantial patient morbidity.

Management options for SD historically have addressed compromised 
venous � ow and � uid accumulation (e.g., leg compression, leg 

elevation, and procedural interventions, such as sclerotherapy). Chronic 
venous and cutaneous in� ammation have an equally signi� cant role 
in the development and progression of SD, but there are few options 
for targeting these aspects of the disease. Topical therapies, such as 
corticosteroids (TCS), are one of the few tools that can be used to treat 
cutaneous in� ammation and reduce pain/pruritus, but they do not 
address the underlying venous in� ammatory cascade.3 This limitation 
highlights the need to search for therapeutic agents that ideally address 
both chronic in� ammation and vascular compromise in SD. Orally 
administered � avonoids and particularly diosmin are associated with a 
host of health-promoting bene� ts and minimal side e� ects, and they 
are an emerging option for the medical management of a number 
of diseases, including CVD.4 Diosmin is the major constituent of both 
micronized puri� ed � avonoid fraction (MPFF), prescribed as a drug 
in Europe for over 40 years, and Vasculera® (Primus Pharmaceuticals; 
Scottsdale, Arizona), prescribed as a medical food in the United States.  
Each formulation contains diosmin at a concentration of at least 90%. 
The Society for Vascular Surgery (United States) and the European Society 
for Vascular Surgery include diosmin in their societal guidelines for the 
medical management of CVD.5,6 The signi� cant advantage of the approval 
as a medical food by prescription is the adherence to pharmaceutical 
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standards of production and quality assurance 
similar to FDA-approved medications. Given the 
e� ectiveness of diosmin in managing CVD, there 
is reason to believe it is a viable therapy for SD. 
This review provides an overview of relevant 
pathophysiology and current treatments for 
the spectrum of SD, highlights key examples 
of diosmin’s therapeutic mechanisms, and 
systematically reviews studies investigating 
clinical e�  cacy in the management of SD as 
well as other dermatologic conditions. 

METHODS
A literature search was conducted using 

PubMed to obtain key articles on CVD and 
SD pathophysiology, current SD treatment 
paradigms, and diosmin pharmacology and 
therapeutic mechanisms. This search was 
supplemented with articles obtained through 
review of citations in the initially returned 
studies, and these collected works were 
used to synthesize narrative reviews on the 
aforementioned subjects. In order to assess 
the e�  cacy of diosmin and other � avonoids 
in the treatment of SD, a systematic literature 
search with the following search terms was 
conducted using PubMed: (“Diosmin” OR “MPFF” 
OR “Micronized Puri� ed Flavonoid Fraction” 
OR “Flavonoid”) AND (“Stasis Dermatitis” OR 
“Venous Ulcer” OR “Lipodermatosclerosis”). 
Further exploration of the potential of diosmin 
and other � avonoids in the management of 
dermatologic disease and aesthetic concerns 
was conducted using a combination of citation 
harvesting, PubMed searches, and consultation 
with experts.

UNDERSTANDING THE DERMATOLOGIC 
MANIFESTATIONS OF CVD

CVD is a common circulatory disorder 
that generally a� ects the lower extremities 
and manifests in the skin as SD, which is a 
disease spectrum that includes entities like 
lipodermatosclerosis (LDS) and VLU. Though the 
pathogenesis of CVD is not fully understood, 
it seems to arise from a cycle of interactions 
between two key determinants: venous 
dysfunction and chronic in� ammation. In 
healthy individuals, the venous system of the 
lower extremity is pumped by the calf muscles, 
and the directionality of � ow is maintained by 
a system of one-way venous valves.7 As a result 
of environmental and/or genetic factors, these 

valves and vessels may lose functionality, and 
this leads to venous re� ux and hypertension. 
Increased venous pressure and decreased � uid 
shear stress promote the activation of numerous 
pro-in� ammatory signaling pathways that 
cause pathologic changes in vein structure, 
biomechanics, and cellular behaviors.8 As 
various alterations caused by in� ammation 
accumulate, vein function is further 
compromised, and the disease progresses via 
positive feedback (Figure 2).3,9,10

SD and other cutaneous complications 
are the byproducts of pathological changes 
stemming from the venous microenvironment.11 

Lower extremity tissue edema is the result 
of increased vascular � uid leakage caused 
by high venous pressure and VEGF-mediated 
permeability of vein endothelium.12 As 
tissue edema accumulates, it can interfere 
with nutrient/waste management, reduce 
oxygenation, and increase tissue tension.7

Upregulation of adhesion molecules (ICAM-1, 
VCAM-1, ELAM-1), damage to the endothelial 
glycocalyx, the release of pro-in� ammatory 
cytokines, decreased forward � ow, and low 
� uid shear stress all promote the attachment 
and in� ltration of leukocytes from veins 
into surrounding dermal tissues.10,13,14 These 
in� ltrating leukocytes, which include a high 
proportion of T-lymphocytes and macrophages, 
are inappropriately activated by elevated 
levels of pro-in� ammatory mediators such 

as TNF-α, IL-1β, and MCP-1.13,15 Together, 
these are thought to be responsible for much 
of the chronic cutaneous in� ammation that 
typi� es SD. Similarly, the permeability of 
vein endothelium allows for the increased 
extravasation of erythrocytes, which are 
subsequently consumed by macrophages 
that degrade hemoglobin into the pro-
in� ammatory hemosiderin pigment observed 
in LDS.16 Chronically elevated in� ammatory 
signaling also induces the expression of matrix 
metalloproteinases (MMPs) and suppresses 
their tissue-speci� c inhibitors, the combination 
of which promotes pathologic venous and 
cutaneous tissue remodeling (e.g., � brosis).17,18

In the case of VLU formation, each of the 
aforementioned pathological changes may play 
a role. Skin that is structurally compromised 
and possesses low tensile strength as a result 
of MMP-mediated tissue remodeling will be 
more strained by increases in skin tension 
from tissue edema burden. This, in conjunction 
with the direct damage caused by sequestered 
leukocytes, increases tissue fragility and may 
lead to the initial formation of VLU. After 
VLUs form, upregulated MMPs and other 
in� ammatory mediators may interfere with 
many aspects of the wound-healing process, 
from angiogenesis to re-epithelialization. This 
dynamic contributes to the challenge inherent 
in treating VLUs and may result in them 
becoming chronic.19

FIGURE 1. An example of stasis changes consisting of scaly and heme-crusted papules and plaques on a background of 
poorly de� ned, erythematous, scaly patches and edema distributed on the bilateral lower legs. 
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CURRENT TREATMENT PARADIGMS
Most mainstays of therapy for SD focus on 

improving venous return and limiting edema, 
such as with extrinsic compression using 
stockings or bandages; topical agents are also 
frequently used for the management of speci� c 
cutaneous manifestations.  Though compression 
does not a� ect disease progression, it may 
reduce symptoms and improve the quality 
of life in patients with a high degree of 
compliance. However, studies indicate 
compliance is often as low as 50-60%.2,6 The 
presence of comorbidities such as obesity or 
skin lesions that frequently co-occur with 
CVD may limit the practicality or desirability 
of compression therapy because of di�  culty 
donning and do�  ng tightly � tting gear.6,20 Leg 
elevation, another common practice intended 
to improve � uid return, is e� ective at reducing 
edema and venous symptoms, though low 
compliance remains an issue.6 More invasive 
interventions for improving � uid return, such as 
sclerotherapy, ablation, or phlebectomy, work 
by redirecting � ow to competent vessels and 
can signi� cantly improve symptoms. However, 
these methods are still associated with a high 
recurrence rate and have an increased risk of 

complications.8,9,25,29

Available topical therapy options focus on 
maintaining the skin barrier or limiting the level 
of cutaneous in� ammation.6 SD may present 
with signi� cant xerosis that can be improved 
by moisturizing with bland emollients. Mid- to 
high-potency TCS formulations are routinely 
used for the management of cutaneous 
in� ammation and can be e� ective at improving 
pain and pruritus. Acute exacerbations of 
SD seem to bene� t the most from topical 
corticosteroids, with mid-potency options being 
favored for this purpose.21 Topical calcineurin 
inhibitors have also been shown to improve 
symptoms in SD, though they have seen much 
more limited use.22,21 While topical anti-
in� ammatory therapies are a useful tool and 
can help manage symptoms, they are limited 
by an inability to address the underlying venous 
in� ammatory cascade. Additionally, frequent 
exposure to common vehicle ingredients, such 
as propylene glycol, may lead to sensitization 
and further skin barrier disruption.

Active venous ulceration, the most advanced 
stage of CVD, is managed primarily by 
facilitating healing and mitigating infection 
risk through diligent wound care, which 
may include the use of zinc oxide, iodine, 

or hydrocolloid dressings.6,7 The Unna boot 
has been a popular and anecdotally favored 
inelastic bandage system impregnated with 
moist zinc oxide, and it has been used in 
combination with other topical therapies.11

However, a meta-analysis of eight studies 
published between 2000 and 2015 including 
patients with a clinical diagnosis of venous 
leg ulcers showed that elastic, multilayer 
bandages were more e� ective at reducing ulcer 
healing times than their inelastic, single-layer 
counterparts.23 Furthermore, though excellent 
wound care can reduce ulcer healing times, 
the degree of success is highly dependent on 
patient compliance. Simple bandages applied at 
home may become tedious to replace, and more 
complex dressings regularly applied in an o�  ce 
setting may pose signi� cant burdens, not just 
in time or � nancial cost, but also in travel and 
ambulation requirements for patients whose 
mobility is often restricted.

Current treatment paradigms therefore are 
more heavily focused on increasing � uid return 
as compared to decreasing in� ammation, 
and treatments are generally more palliative 
than curative. Though somewhat e� ective, 
conservative management with compression 
or lifestyle changes is hampered by low 

FIGURE 2. Simpli� ed overview of a selection of key pathways and mediators in CVD and SD. 
ECM: extracellular matrix; ICAM-1: intracellular adhesion molecule 1; MCP-1: monocyte chemoattractant protein 1; MMP: matrix metalloproteinase; ROS: reactive oxygen species; TIMP: tissue 
inhibitor of metalloproteinase; TNF-α: tumor necrosis factor alpha; VCAM-1: vascular cell adhesion molecule 1
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compliance. More invasive interventions are still 
associated with high rates of recurrence. Topical 
therapies may actively target in� ammation, but 
they do not address it at a venous level.6,7,20,24

Given the limitations of current practices, it is 
important that additional treatment options be 
explored.

THERAPEUTIC MECHANISMS OF 
DIOSMIN IN VENOUS DISEASE

Found abundantly in certain fruits, 
vegetables, and leaves, � avonoids are a 
diverse family of bioactive compounds that 
have been the subject of contemporary 
therapeutics research for a number of 
diseases, including CVD.25 Diosmin is a � avone 
glycoside derived from the citrus-sourced 
� avanone hesperidin, and it is a well-studied 
� avonoid with venotonic, anti-in� ammatory, 
anti-diabetic, anti-cancer, and antioxidant 

properties.4 Semisynthetic preparations of 
diosmin have been investigated extensively 
as a supplemental therapy for CVD, and they 
have excellent safety parameters. In pre-clinical 
studies of chronic and acute toxicity in both 
single doses of 3,000mg/kg and repeated doses 
of 583mg/kg, diosmin was shown to have no 
toxic e� ect, and acute dosing of 5,000mg/day in 
humans has been performed without observed 
toxicity. Diosmin is available as micronized 
puri� ed � avonoid fraction (MPFF) in Europe 
and as Vasculera® (Primus Pharmaceuticals, 
Scottsdale, AZ) in the United States, with each 
formulation containing diosmin at a minimum 
concentration of 90%.26,27 Clinical evidence 
supports the use of diosmin in patients with 
SD and CVD, and studies using various models 
suggest that diosmin may in� uence the 
pathophysiology of CVD and its dermatologic 
manifestations in several ways.6

An investigation in rats with experimentally 
induced saphenous vein hypertension 
demonstrated that oral administration of 
100mg/kg/day MPFF signi� cantly attenuated 
several features of venous disease progression 
over a 21-day period of observation.28 MPFF 
was initiated in the treatment group 4 days 
prior to surgical induction of hypertension 
by saphenofemoral arteriovenous � stula, 
and the treatment group was compared to 
the control at one-week intervals. The MPFF 
group had a signi� cantly lower increase in 
limb circumference and valvular diameter, 
as well as a lesser decrease in venous 
� ow velocity. The MPFF group also had 
signi� cantly less in� ltration of neutrophils 
and macrophages into the vein wall. Another 
study investigating the e� ects of 20mg/kg/
day oral MPFF on bradykinin and histamine-
induced vascular leakage in hamster cheek 

TABLE 1. Outcomes of Reviewed Articles
AUTHOR, YEAR STUDY DRUG, DOSE N KEY FINDINGS

Boineau, 1988 MPFF 1000mg QD v. placebo 36 • Improvement or resolution of reversible trophic skin disorders*

Greney, 1992 MPFF 1000mg QD 3240
• CVI skin changes improved in 46% of patients presenting with dermato� brosclerosis and in 66% 

with gravitational dermatitis 
• Ulcer healing improved in 62% of patients

Guilhou, 1997 MPFF 1000mg QD v. placebo 107
• Number of ulcers healed: 32% v. 13%*
• Improvement in leg heaviness and time to heal: treatment < placebo *

Glinski, 1999 MPFF 2000mg QD + SOC v. SOC alone 140

• Number of ulcers healed: 46.5% v. 27.5%* 
• Ulcer SA reduction: 80% v. 65%* 
• Symptom reduction (%): Discomfort 64.8* v. 38.3; Pain: 57 v. 43; Heaviness: 57 v. 53; Night 

cramps: 80 v. 67
Cesarone, 2002 HR 2000mg QD + SOC v. placebo + SOC 40 • Symptom score on 11-point analog scale: -5.4* v. +0.2
Incandela, 2002 HR 2000mg QD + SOC v. placebo + SOC 60 • Symptom score on 11-point analog scale: -6.0* v. -1.1

Roztocil, 2003 MPFF 1000mg QD + SOC v. SOC alone 150

• Number ulcers healed: 64.6%* v. 41.2% 
• Days to heal: 137* v. 166 
• Change in ulcer SA: 77%* v. 69%
• Improvement in leg heaviness* 

Serra, 2014
Axaven® + SOC
v. SOC alone

36
• Number ulcers healed at 12 months: 83.8% v. 60.56% 
• Ulcer recurrence at EOS: 26.76%* v. 59.15%*

Carpentier, 2017 MPFF 1000mg QD or 2 tablets MPFF 500mg BID 1139
• Improvement in lower limb discomfort* 
• Improvement in leg pain, leg heaviness, QoL

Kirienko, 2019 MPFF 1000 mg QD vs. MPFF 500 mg BID 174 • Improvement in leg pain*

Maggioli, 2019 MPFF 1000 mg QD vs. MPFF 500 mg BID 256
• Improvement in lower limb discomfort*
• Improvement in leg pain and heaviness* 
• Improvement in QoL*

Serra, 2021 μsmin® Plus 450mg QD v. placebo 72
• Change in mid-calf circumference: 4.67%* v. 0.32%
• QoL assessed by GIS: -25.95* v. -5.5 VAS: reduction T* > P
• VCSS: improvement T* > P

Bogachev, 2022 MPFF 1000mg QD + SOC 365 • Improvement in subcutaneous adipose tissue thickness, VCSS and VAS scores*
μsmin® Plus: a diosmin preparation with enhanced bioavailability; Axaven®: diosmin 1000mg, hesperidin 100mg, rutin 300mg, astaxanthin 5mg, horse chestnut, 50mg, blueberry 
160mg and althea 100mg; GIS: global index score; HR: Paroven, Venoruton; 0-(β-hydroxyethyl)-rutosides); QD: daily; QoL: quality of life; SA: surface area; SOC: standard of care 
(compression ± localized topical therapy); VAS: visual analog scale; VCSS: venous clinical severity score
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pouches indicated a similarly attenuating 
e� ect of MPFF on venular permeability 
and edema.29 Experiments assessing levels 
of key pathophysiologic mediators of CVD 
following diosmin administration indicate that 
observed e� ects on venous hemodynamics 
and endothelial permeability may result from 
several mechanisms. Diosmin increased eNOS 
expression and limited GCX shedding (measured 
by plasma hyaluronan) in mice following 
carotid artery ligation.30 Additionally, plasma 
levels of the permeability-promoting ligand 
VEGF were observed to decrease following 
diosmin administration in multiple animal 
and human studies.31–33 Decreases in leukocyte 
extravasation may be due in part to decreased 
levels of ICAM-1 and VCAM, which have been 
observed in CVD patients taking diosmin.34

In addition to positively in� uencing 
venous function, diosmin may more directly 
mitigate the progressive pathologic tissue 
remodeling of CVD and SD by promoting 
ECM homeostasis. An in vitro study using 
human skin � broblast cultures treated with 
lipopolysaccharide (a powerful in� ammatory 
agent) indicated that diosmin inhibits MMP-1 
(interstitial collagenase) and elastase 2 in a 
dose-dependent manner.35 This inhibitory e� ect 
is congruent with in silico structure-activity 
relationship analysis examining interactions 
between other � avonoids and elastases, and it 
could be allosteric and/or competitive.36 A semi-
quantitative real-time PCR analysis of cultured 
human articular chondrocytes treated with 
peroxide demonstrated decreased expression 
of MMPs 3 & 9 and increased expression of 
TIMP-1 in cells treated with diosmin.37 Similarly, 
suppressive e� ects on serum levels of MMPs 1, 
3, and 9 have also been observed in an arthritic 
rat model treated with 20 mg/kg/day of oral 
diosmin.38 These results suggest that diosmin 
may a� ect major regulators of the ECM through 
direct inhibition, indirect inhibition (through 
stimulation of TIMP-1), and transcription-level 
e� ects.39

Diosmin also appears to e� ectuate a 
multimodal suppression of in� ammation 
beyond attenuation of leukocyte adherence and 
endothelial transmigration. A 3-month study of 
35 CEAP C2-4 patients taking 600 mg diosmin 
twice daily showed a signi� cant reduction 
in serum levels of pleiotropic in� ammatory 
signaling molecules TNF-α and IL-6, as well 
as a reduction in pro-angiogenic FGF-2, 

which may have a role in potentiating dermal 
in� ammatory responses.33,40 Likewise, levels of 
TNF-α were noted to decrease following MPFF 
therapy in a placebo-controlled study of women 
with varicose veins which also demonstrated 
signi� cant improvement in metrics of oxidation 
activity.41 A number of other in� ammatory 
mediators have also been shown to be reduced 
by diosmin in vitro, including  IL-1β, IL-10, 
COX-2, and PGE-2.35 Furthermore, a study 
investigating the e� ect of 600 mg twice daily 
diosmin on oxidative stress in 47 CEAP 2-5 
patients showed a signi� cant reduction in 
F2 isoprostane, which is a product of non-
enzymatic lipid peroxidation and a proxy for 
free radical activity.42

Taken together, these investigations indicate 
that diosmin including the MPFF preparation, 
positively in� uence many aspects of both the 
vascular and in� ammatory processes of CVD 
and SD. Because of these diverse mechanisms, 
diosmin seems well-suited to comprehensively 
address venous and cutaneous in� ammation as 
well as venous hypertension and dysfunction in 
ways that current therapies cannot achieve.

EFFICACY OF DIOSMIN IN TREATING 
CUTANEOUS MANIFESTATIONS OF 
VENOUS DISEASE

Per the literature review, the initial controlled 
studies included a total of 605 patients across 
the seven separate published studies. This was 
supplemented with other published literature 
and case studies (Table 1). MPFF was the 
most commonly studied drug, and the most 
commonly administered dosage was 1,000 mg 
per day. Other studied interventions included 
� avonoid combination drugs, such as Axaven®, 
which contains diosmin and hesperidin among 
other ingredients, and Paroven, which contains 
rutosides. The studies varied greatly in duration 
of follow-up, which ranged from four weeks to 
78 weeks. The primary study outcomes were 
largely objective and included the number 
of ulcers healed by the end of the study, the 
time (in days) to ulcer healing, change in ulcer 
surface area (SA), rate of ulcer recurrence, 
change in local and systemic free radicals, and 
change in venous � ux. Secondary outcomes 
were largely subjective and focused on venous 
symptoms, though some studies used the 
change in ulcer SA as a secondary outcome. 

The results indicated that diosmin is e� ective 

at improving ulcer healing frequency, with 
rates of 32% to 83.8% in treatment groups 
versus 13% to 60.56% in placebo groups. 
Additionally, they were e� ective at reducing 
the time to ulcer healing. Outcomes assessing 
overall ulcer SA reduction favored the use of 
diosmin, with 2 studies reporting a signi� cantly 
greater reduction in SA for treatment versus 
placebo and one study reporting no signi� cant 
di� erence. It is worth noting that the studies 
showing a signi� cant di� erence in ulcer SA 
reduction had a more homogenous selection of 
ulcers since they did not include patients with 
ulcers >10cm in diameter, while the paper 
that did not show signi� cance did include 
such patients. It is possible that a less variable 
patient population in the non-signi� cant study 
could have yielded a signi� cant di� erence 
in ulcer SA reduction. In one study, diosmin 
was highly e�  cacious for preventing ulcer 
recurrence with a signi� cant di� erence in ulcer 
recurrence with rates of 26.76% and 59.15% at 
12 months in treatment and placebo groups. 

These results indicate that diosmin (as MPFF 
or a similar compound) in particular, is e� ective 
in managing venous ulcers, and this echoes the 
results of a previous meta-analysis of published 
and unpublished data from � ve randomized 
clinical trials (published trials are included 
here). Subgroup analysis of the 616 patients 
in six-month trials in those studies yielded a 
relative risk ratio of 32% (95% CI 3-70%) for 
ulcer healing, and time to ulcer healing was 
shortened by about � ve weeks. MPFF appeared 
to be most e� ective at improving results for 
ulcers of 5-10 cm2 in area and >6 months in 
duration.43 Similarly positive results were noted 
in an uncontrolled study examining the e� ects 
of 2 months of 1000 mg MPFF on trophic skin 
disorders (including SD, VLU, and LDS) with 
clinical improvement in 46-66% of patients.44

Likewise, a smaller placebo-controlled French 
study of MPFF in patients with gravitational 
eczema (SD) showed improvement or resolution 
of clinical signs in 88% of treated patients vs. 
only 21% of placebo patients.44

Diosmin was also found to be e� ective at 
reducing tissue edema. One study showed a 
4.67% reduction in mid-calf circumference 
with 8 weeks of low-dose micronized diosmin 
therapy compared to a reduction of 0.32% 
in those using a placebo comparator. Venous 
clinical severity scores, which are a subjective 
assessment of several factors such as cutaneous 
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induration, in� ammation, and trophic changes, 
were noted to progressively improve over the 
same 8-week period. Improvements in edema 
are congruent with a 6-month uncontrolled 
clinical trial of MPFF in 365 patients, which 
showed signi� cant decreases in both subjective 
clinical severity scores for edema and 
ultrasound measurements of subcutaneous 
tissue thickness.45

Outcomes of subjective assessments indicate 
that diosmin and related � avonoids are more 
e� ective than placebo at reducing patient 
reports of various venous symptoms, including 
heaviness and discomfort. Two studies that 
used a 10-point visual analog scale (VAS) 
encompassing edema, pain, subjective swelling, 
leg restlessness, and skin changes observed 
VAS reductions ranging from -6.0 to -5.4 points 
in patients treated with � avonoids, compared 
to -1.1 to +0.2 points in placebo. Another 
study demonstrated a signi� cant reduction in 
pain VAS score compared to baseline after 4 
weeks of therapy, and that reduction became 
signi� cantly di� erent from placebo at 8 
weeks. The same study also showed treatment 
groups had a signi� cant and approximately 
5-fold greater improvement in Global Index 
Scores obtained from CIVIQ-20 quality-of-life 
(QoL) questionnaires. Similar progressive 
improvements in symptoms, particularly pain, 
discomfort, and heaviness, as well as QoL are 
well reported in numerous uncontrolled trials in 
the literature.45–48

All studies displayed a favorable safety 
pro� le, and rates of adverse event reports in 
treatment groups did not di� er signi� cantly 
from those taking a placebo. Aside from 
one report of headache and one report of 
gastrointestinal upset, no adverse events were 
reported that were deemed related to the study 
treatment.

Based on the data, the current treatment 
paradigm should be modi� ed by initiating 
oral diosmin alongside patient-centered 
management as soon as patients develop 
symptomatic venous disease. Patients in later 
disease stages, such as those with edema or 
ulcers, will also see stage-speci� c bene� ts (e.g., 
decreased edema and improved ulcer healing) 
from adding oral diosmin to the current 
standard of care (Figure 3).

THE FUTURE OF DIOSMIN AND OTHER 
FLAVONOIDS IN DERMATOLOGY

Therapeutics in dermatology are increasingly 
focusing on and demonstrating the value of 
agents targeting key mediators of pathogenic 
processes. Animal and human pharmacology 
studies indicate that � avonoids interact 
with a broad range of these key mediators, 
particularly those with roles in in� ammation 
and microvascular function. Therefore, it is 
worthwhile to consider the role of diosmin 
and perhaps other � avonoids in treating 

dermatologic illnesses involving similar 
processes and mediators.

Early animal studies of the � avonoid 
kaempferol in systemic sclerosis indicate 
signi� cant reductions in dermal thickness, 
reactive oxygen species, mRNA markers 
of oxidative stress, and in� ammatory and 
pro-� brotic cytokines IL-6, TNF-α, and TGF- 
β.49 A randomized placebo-controlled trial 
of 1% Chrysanthellum indicum extract for 
rosacea demonstrated an improvement in 
erythema and overall rosacea severity with 

FIGURE 3. A simpli� ed overview of the SD/CVD treatment paradigm strati� ed by CEAP (clinical etiology anatomy 
pathophysiology) clinical class and modi� ed to include the oral � avonoid diosmin (as MPFF), which is highlighted in blue. 
Notably, oral � avonoids can be implemented for patient bene� t at any point on the spectrum of stasis disease. 
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only mild side e� ects that were similar to 
placebo; the reductions in erythema scores 
were similar to those observed in trials using 
metronidazole.50 Another trial using a 12-week 
course of a rutosides complex to treat rosacea 
demonstrated e� ectiveness at clearance, and 
recurrence during the 12-month follow-up 
period was only observed in the control group.51

Flavonoids have also seen success in treating 
purpuric and pigmentary diseases. A 1% citrus 
� avonoid blend was found e� ective in treating 
post-in� ammatory hyperpigmentation and age 
spots, with better results seen with longer use.52

A randomized placebo-controlled trial using a 
novel citrus bio� avonoid blend to treat senile 
purpura found a signi� cant 50% reduction in 
the number of purpuric lesions from baseline 
compared to a 9% increase in lesions in the 
placebo group with no reports of adverse 
events.53 Similarly, a case report of a 45-year-
old male demonstrated complete resolution 
of his Schamberg disease after treatment with 
MPFF, Euphorbia prostata extract, and calcium 
dobesilate.54 In another case, a 19-year-
old woman with Schamberg disease had a 
recurrence of her lesions after a prednisone 
taper but achieved complete clearance after 
four months of treatment with rutosides and 
ascorbic acid.55,56,57

The studies and diseases referenced here 
constitute only a small subset of a growing 
body of literature investigating � avonoids in 
the management of dermatologic illness. It 
is worth noting that since many � avonoids 
share pharmacologic mechanisms, the agents 
investigated above may be interchangeable 
with the other � avonoids, like diosmin and 
MPFF. This evidence suggests a promising 
future for � avonoids as therapeutic agents in 
dermatology, and further investigation into 
their potential applications is warranted.

CONCLUSION
The literature highlights the complex 

interaction of various mechanical and 
biomolecular pathophysiologic determinants 
and their contributions to CVD and SD. 
A growing body of knowledge suggests 
that venous mechanical dysfunction and 
hemodynamic changes re� ect the combined 
results of myriad alterations in physiologic 
processes including microvascular structural 
homeostasis and in� ammation. Given that 
current treatment paradigms for CVD are 

relatively limited in scope and e�  cacy, it is 
unsurprising that e� orts to improve patient 
quality of life are so often stymied; this is 
likewise true of the typical management for 
SD. Investigations into the pharmacology 
of diosmin demonstrate a diverse set of 
mechanisms by which � avonoids may provide 
therapeutic bene� ts in CVD and SD, including 
multimodal anti-in� ammatory action, 
modulation of vascular permeability and 
tone, and inhibition of pathologic structural 
remodeling. Available data on the e�  cacy 
of diosmin (as MPFF) suggests signi� cant 
bene� ts in ulcer healing rates and reduced 
ulcer duration. Diosmin has also been shown 
to reduce leg edema and improve subjective 
assessments of cutaneous in� ammation. 
Accompanying subjective outcome measures 
also suggest a host of symptomatic bene� ts, 
such as reduction in pruritus, pain, and 
pigmentation—concerns seen commonly in SD 
patients. Considering that the adverse e� ects of 
diosmin are infrequent and mild, this evidence 
makes a case for using it as a therapy for SD. 
Based on their mechanisms of action and early 
clinical data, � avonoids, particularly diosmin, 
may have a signi� cant number of applications 
in both treating various dermatologic diseases 
and addressing aesthetic concerns.
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