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ABSTRACT

Venous leg ulcers (VLUs) are the most severe
manifestation of chronic venous disease (CVD).
Due to their chronic nature, high recurrence
rate and slow healing time, VLUs account for
80% of all leg ulcers seen in patients with CVD.
VLUs impose a heavy burden on patients that
reduces their quality of life; VLUs also represent
a major socioeconomic impact due to the cost
and duration of care. The primary medical
approach to treating VLUs is local compression
therapy in combination with venoactive drug
(VAD) pharmacotherapy to promote the reduc-
tion of the inflammatory reaction initiated by
venous hypertension. Micronized purified fla-
vonoid fraction (MPFF; Daflon®) is the most
widely prescribed VAD. MPFF counteracts the
pathophysiologic mechanisms of CVD and
ulceration and has proven to be an effective
adjunct to compression therapy in patients with
large and chronic VLUs. Two other non-VAD
drugs, pentoxifylline and sulodexide, have also

Enhanced Digital Features To view enhanced digital
features for this article go to https://doi.org/10.6084/
m9.figshare.11417571.

A. N. Nicolaides (IX)

Department of Surgery, University of Nicosia
Medical School, Nicosia, Cyprus

e-mail: anicolai@cytanet.com.cy

been shown to improve VLU healing and are
also recommended in addition to compression
therapy. However, MPFF is the only VAD with
the highest strength of recommendations in the
2018 guidelines for the healing of VLUs.
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Key Summary Points

Venous leg ulcers (VLUs) are the most
severe manifestation of chronic venous
disease (CVD), which, due to their chronic
nature, high recurrence rate and slow
healing time, account for 80% of all leg
ulcers.

VLUs impose a heavy burden on patients
that reduces their quality of life and
represents a major socioeconomic impact
due to the cost and duration of care.

The primary medical approach to treating
VLUs is using local compression therapy
in combination with venoactive drug
(VAD) pharmacotherapy to promote the
reduction of the inflammatory reaction
initiated by the venous hypertension.
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Micronized purified flavonoid fraction
(MPFF; Daflon®) is the most widely
prescribed VAD, which counteracts the
pathophysiologic mechanisms of CVD
and ulceration and has proven to be an
effective adjunct to compression therapy
in patients with large and chronic VLUs.

Two other drugs, pentoxifylline and
sulodexide, both of which are not VADs,
have also been shown to improve VLU
healing and are recommended in addition
to compression therapy. However, MPFF
has been the only VAD with the highest
recommendations in the 2018 guidelines
for the healing of VLUs.

INTRODUCTION

Patients with the most severe forms of chronic
venous disease (CVD) and insufficiency (CVI)
present with healed or active venous leg ulcers
(VLUs) [Clinical Etiological Anatomical Patho-
physiological (CEAP) classification classes C5
and C6, respectively; Table 1]. A VLU is defined
as an open skin lesion of the leg or foot that
occurs in an area affected by venous

Table 1 Basic Clinical Etiological Anatomical Patho-
physiological (CEAP) classification

Clinical class Clinical characteristics

0 No clinical findings or symptoms

1 Telangiectasia or reticular veins

2 Varicose veins

3 Edema (only due to a venous etiology)
4 (a) Pigmentation and/or eczema

(b) Lipodermatosclerosis, atrophie blanche
5 Prior ulceration, now healed

6 Active ulceration

hypertension [1]. VLUs represent up to 80% of
all leg ulcers and have a prevalence of approxi-
mately 1% in the general population, although
this prevalence increases with age [2, 3]. Because
they are chronic, slow to heal and have a high
rate of recurrence within 6 months (50-70%),
VLUs impose a heavy burden on patients and
substantially reduce their quality of life (QoL).
VLUs also have a major socioeconomic impact
due to the cost and duration of care (10,000 to
12,000 USD/year per patient) and can account
for up to 1% of national healthcare budgets
[2, 4, 5]. Indirect burdens and costs are also
large because of lost productivity of patients
and family members who provide home care,
premature disability and other factors [4]. This
article is based on previously conducted studies
and does not contain any studies with human
participants or animals performed by the
author.

PROGRESSION OF CVD TO VLU

The pathophysiology of VLUs is the culmina-
tion of CVD progression that begins with
venous reflux or obstruction. Progression leads
to poor venous return, venous hypertension,
damage to venous valves and chronic inflam-
mation [6, 7]. The chronic edema that develops
as a result increases capillary permeability and
lymphatic damage to the superficial veins and
skin. Pathologic skin changes along with
reduced capillary blood flow and capillary
leakage contribute to the breakdown of the
epidermis and lead to ulceration. Patients with
CVD are prone to progression, with the disease
expected to worsen in 50% of those affected [3].
In patients with varicose veins, 30% develop
skin changes over time indicating progression
to chronic venous insufficiency (CVI) and a
high risk of ulceration [8]. CVD tends to pro-
gress faster in patients that have a history of
deep venous thrombosis [9]. This is likely due to
venous hypertension and reflux, which are
more severe in these patients, stemming from
persistent obstruction, damaged veins and/or
valvular incompetence.
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MEDICAL MANAGEMENT OF VLU:
COMPRESSION AND VENOACTIVE
DRUG THERAPY

The medical management of VLU includes a
careful assessment of the venous systems
responsible to identify incompetent perforating
and deep veins. Dressings and compression
therapy are generally the primary therapeutic
option, followed by surgery, if necessary, to
remove incompetent veins [10, 11]. Intermit-
tent pneumatic compression (IPC) has
improved healing rates in some studies when
used with standard compression [12], but it is
not yet clear whether it is superior to standard
compression and for which patients it is most
beneficial. At present, IPC is recommended for
patients with VLUs that have failed to heal with
standard compression therapy or for patients
who cannot tolerate compression stockings or
bandages [10].

Many studies have aimed to determine the
associations and effects of nutritional charac-
teristics on VLU outcomes. Patients with VLU
tend to be overweight or obese, which may
mask nutritional deficiencies impacting on VLU
healing and recurrence. Zinc intake was found
to be below recommendations in a minority of
VLU patients. Other nutritional characteristics
of VLU patients included low levels of serum
vitamin D, vitamin C and zinc as well as fatty
acid imbalances [13]. In a meta-analysis of 20
studies, vitamin D, folic acid and flavonoids
were associated with some beneficial effects on
ulcer healing [14]. However, dietary supple-
ments have not been shown to be efficient
therapies for VLU, and further investigation
into the role of micronutrient deficiencies in
wound healing is needed.

Systemic treatment with venoactive drugs
(VADs) in combination with compression can
be highly effective in healing VLUs [10, 15].
Adjunct treatment with VAD can decrease the
inflammation associated with venous hyper-
tension, promote VLU healing and improve
QoL. Micronized purified flavonoid fraction
(MPFF; Daflon®) is the most widely prescribed
VAD to treat CVD. The pharmacologic actions
of MPFF include reductions in endothelial cell

activation, serum concentrations of endothelial
cell adhesion molecules and growth factors,
leukocyte adhesion and activation, venous
valve deterioration and reflux, proinflammatory
mediator production and release, and capillary
leakage [7, 10]. These properties result in clini-
cal benefits that improve venous tone and the
clinical signs and symptoms of CVD, edema,
skin changes, VLU healing and QoL [10]. Side
effects of MPFF are infrequent and minor.

Evidence that MPFF treatment improves VLU
healing comes from a meta-analysis of five
randomized clinical trials (RCT) involving 723
VLU patients [15]. Comparisons were made
between patients receiving MPFF in addition to
conventional treatment (compression and local
care) and patients receiving conventional
treatment only or with placebo, with a primary
end point of complete ulcer healing after
6 months. Adjunct MPFF treatment led to an
overall healing rate of 61.3% and was associated
with a statistically significant increase of 32% in
the chance that a VLU would be healed within
6 months over conventional treatment alone
(47.6% healing rate; P = 0.03). Adjunct MPFF
treatment also increased the chances of healing
for VLUs that were > 5 cm? (53%; P = 0.035)
and for VLUs that had persisted between 6 and
12 months (44%; P = 0.021). Time to healing
was also significantly shorter with MPFF treat-
ment (16.1 weeks) than without (21.3 weeks;
P =0.003).

Such evidence has led to high-level recom-
mendations for the use of MPFF therapy in VLU
treatment across multiple international treat-
ment guidelines since 2008 (Table 2). MPFF in
addition to standard care is recommended for
healing of venous ulcers (CEAP C6), for healing
of venous ulcers due to post-thrombotic syn-
drome and for long-standing or large VLU.

Two other drugs, pentoxifylline and
sulodexide, both of which are not VADs, have
also been shown to improve VLU healing and
are recommended in addition to compression
therapy [10]. Pentoxifylline, a methylated xan-
thine derivative, is a competitive non-selective
phosphodiesterase inhibitor that has been
shown to have antioxidant properties and to
reduce inflammation. In addition, pentoxi-
fylline reduces blood viscosity and decreases the
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Table 2 MPFF in VLU treatment guidelines

Indication

Healing of venous ulcers as an adjunct to standard treatment

Healing of venous ulcers in post-thrombotic syndrome in

association with standard care

Healing of primary venous ulcer (C6) as an adjunct to compressive Grade Al

and local therapy

Adjuvant to compression therapy in patients with venous ulcers

Long-standing or large venous ulcers in combination with

compression

Level of evidence/ References

recommendation®

Grade A EVF, IUA, UIP
guidelines[18]

Grade B2 ACCP guidelines [19]

EVF, IUA, UIP

guidelines [20]
Grade A2 ESVS guidelines [21]

Grade Bl AVF guidelines [22]

ACCP American College of Chest Physicians, AVF American Venous Forum, ESVS European Society for Vascular Surgery,

EVF European Venous Forum, JUA International Union of Angiology, UIP Union Internationale de Phlébologie

* Levels of evidence: A: > 2 randomized clinical trials (RCT) or a systematic analysis or meta-analysis in which results are
clear cut and applicable to the target population; B: > 1 well conducted RCT or > 1 with limited power. Levels of
recommendation: 1: strong recommendation when benefits outweigh the risks; 2: weak recommendation if the benefits and

the risks are closely balanced or if there is uncertainty about the magnitude of the benefits and risks

potential for platelet aggregation and blood clot
formation. Sulodexide, a combination of fast-
moving heparin and dermatan sulfate, also has
antithrombotic and profibrinolytic properties as
well as antiinflammatory effects. In a 2012
Cochrane Review of 11 RCTs, pentoxifylline
alone was more effective than placebo for
complete ulcer healing or significant improve-
ment [relative risk (RR) 1.70; 95% CI 1.30-2.24],
while compression was more effective with
pentoxifylline than with placebo (RR 1.56; 95%
CI 1.14-2.13). In the 2016 Cochrane Review
investigating sulodexide treatment, combined
complete ulcer healing rates were 49.4% with
conventional treatment plus sulodexide and
29.8% with conventional compression treat-
ment alone for a relative risk ratio of RR 1.66
(95% CI 1.30-2.12) [16]. Almost identical results
were obtained from another analysis that
included two additional studies [17].

In the current European CVD management
guidelines (2018), high levels of evidence (grade
A) are cited to recommend MPFF, pentoxifylline
and sulodexide treatments in the healing of
VLUs as an adjunct to compression therapy

[10]. MPFF, however, is the only VAD with such
a recommendation.

CONCLUSIONS

VLUs are the most severe manifestations of
CVD. In patients with varicose veins, 30% will
develop skin changes associated with CVI,
which will increase their risk of developing a
venous ulcer. The mainstay of VLU manage-
ment is local treatment plus compression ther-
apy with stockings, bandages or IPC and should
include pharmacotherapy to promote healing
by reducing the inflammatory reaction initiated
by the venous hypertension. Thanks to its
pharmacologic activities that counteract the
pathophysiologic mechanisms of CVD and
ulceration, in particular its antiinflammatory
effects, MPFF is an effective adjunct to com-
pression therapy in patients with large and
chronic VLUs. Patients receiving MPFF treat-
ment for VLU also stand to benefit from reduced
CVD symptoms, better venous tone and
improved QoL.
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