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ABSTRACT

Evidence suggests that chronic venous disease
(CVD) may be a cardiovascular disorder, as
patients with CVD are prone to developing
arterial (atherosclerosis) and venous (throm-
boembolism) diseases. This may be partly
explained by shared risk factors. Thus, patients

with CVD or cardiovascular disease require
careful history-taking and physical assessment
to identify coexisting pathologies and risk fac-
tors. This article summarises a symposium at
the XIX World Congress of the International
Union of Phlebology held in Istanbul, Turkey,
in September 2022. Common pathophysiologi-
cal features of CVD and cardiovascular disease
are endothelial injury, hypercoagulability and
systemic inflammation. In CVD, inflammation
primarily affects the microcirculation, with
changes in capillary permeability, vein wall and
valve remodelling and increase in oxidative
stress. Once patients develop symptoms/signs of
CVD, they tend to reduce their physical activity,

This article is based on presentations given at a
symposium at the XIX World Congress of the
International Union of Phlebology held in Istanbul,
Turkey in September 2022.
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which may contribute to increased risk of car-
diovascular disease. Data show that the pres-
ence of CVD is associated with an increased risk
of cardiovascular disease, including peripheral
arterial disease and heart failure (HF), and the
risk of adverse cardiovascular events increases
with CVD severity. In addition, patients with
cardiovascular disease, particularly those with
HF, are at increased risk of venous throm-
boembolism (VTE) and should be assessed for
VTE risk if they are hospitalised with cardio-
vascular disease. Therefore, CVD management
must include a multi-specialty approach to
assess risk factors associated with both the
venous and arterial systems. Ideally, treatment
should focus on the resolution of endothelial
inflammation to control both CVD and cardio-
vascular disease. International guidelines rec-
ommend various conservative treatments,
including venoactive drugs (VADs), to improve
the symptoms/signs of CVD. Micronized puri-
fied flavonoid fraction (MPFF) is a VAD, with
high-quality evidence supporting its use in
relieving symptoms/signs of CVD and improv-
ing quality of life. Moreover, in large-scale
observational studies, MPFF has shown superior
effectiveness in real-world populations com-
pared with other VADs.

PLAIN LANGUAGE SUMMARY

Blood vessel disease can affect both arteries and
veins; when it affects arteries, it is called car-
diovascular disease, and when it affects veins, it
is called chronic venous disease (CVD). In most
cases, the underlying disease process is similar,
irrespective of the type of blood vessels affected,
and the risk of both CVD and cardiovascular
disease is increased by age, smoking, over-
weight/obesity and diabetes. If cardiovascular
disease affects arteries in the legs, the symptoms
can be similar to that of CVD, with pain, feel-
ings of leg heaviness or tiredness and skin
changes. CVD and cardiovascular disease are
usually treated by different specialists. A sym-
posium was held at the XIX World Congress of
the International Union of Phlebology in

Istanbul, Turkey, in September 2022, to raise
awareness of the relationship between the two
conditions. The speakers described the common
disease processes in CVD and cardiovascular
disease, and how patients with CVD are at
increased risk of cardiovascular disease, and vice
versa. They reiterated the importance of thor-
oughly assessing patients with either cardio-
vascular disease or CVD to see if both arterial
and venous disease were present. When patients
have CVD, international treatment guidelines
recommend various conservative treatments,
including venoactive drugs, to improve symp-
toms and signs. There is high-quality evidence
to support the use of the venoactive drug,
micronized purified flavonoid fraction (MPFF),
to improve quality of life and relieve a broad
range of CVD symptoms/signs. Large-scale
observational studies support the effectiveness
of MPFF in a real-world population of patients
with CVD compared with other venoactive
drugs.

Keywords: Arterial disease; Cardiovascular
disease; Chronic venous disease; Endothelium;
Inflammation; Micronized purified flavonoid
fraction; Real-world evidence; Venous
thromboembolism

Key Summary Points

Arterial and vein diseases affect a single
organ (the endothelium) and share
common pathophysiological processes
and related risk factors.

Patients with chronic venous disease
(CVD) must be carefully assessed for
visible symptoms as well as vascular
inflammation, as it may increase the risk
for both major arterial and venous
diseases.

Physicians of all specialities need to be
aware of these commonalities, and assess
both the venous and arterial circulation,
without underestimating the potential
overlap of both conditions.
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Multi-disciplinary action and awareness is
needed for both arterial and venous
disease management.

Graduated compression therapy and
venoactive drugs (VADs) are the pillars of
conservative measures for CVD
management.

Among VADs, micronized purified
flavonoid fraction (MPFF) is the most
researched drug, and the weight of
evidence from randomised controlled
trials and real-world studies favour its use
in relieving symptoms/signs and
improving quality of life in patients with
CVD.

DIGITAL FEATURES

This article is published with digital features,
including a video abstract, to facilitate under-
standing of the article. To view digital features
for this article, go to https://doi.org/10.6084/
m9.figshare.23968188.

INTRODUCTION

Naomi Hamburg, in a 2021 editorial in the
European Heart Journal, noted that ‘‘the legs are
the pathway to the heart’’ [1]. The editorial
describes the shared risk factors and shared
pathophysiology between chronic venous dis-
ease (CVD) and cardiovascular disease. In both
conditions, obesity, smoking, aging and dia-
betes contribute to the disease process through
endothelial dysfunction, inflammation and
thrombosis (Fig. 1) [1]. In addition, the calf
muscle acts as a peripheral pump, supporting
circulatory function through venous return,
and impairment of calf muscle function is an
independent risk factor for mortality [2].
Indeed, the Gutenberg Health Study demon-
strated that CVD is an independent risk factor
for cardiovascular disease [3]; however, the
relationship may be under-recognised by
physicians in clinical practice [1, 4].

CVD is highly prevalent in the general pop-
ulation, affecting between 38 and 90% of adults
around the world, depending on the definition
[5]. However, the symptoms can be nonspecific,
and may not always have a direct correlation
with the severity of the haemodynamic
impairment. Common symptoms and signs of
CVD are varicose veins, oedema, leg pain and
cutaneous changes that may include telangiec-
tasia, dermatitis, pigmentation changes, lipo-
dermatosclerosis and venous ulceration [6, 7].
CVD is categorised on the basis of clinical C),
aetiological (E), anatomical (A) and pathophys-
iological (P) features to derive a CEAP class, with
telangiectasia classed as C1, varicose veins as
C2, oedema as C3, and CVD with skin changes
as C4–C6 [8]. The estimated global prevalence
of symptomatic C1 disease is 26% and of C2 is
19% [5]; however, prevalence may vary
depending on the population type.

It must be remembered that the CEAP class is
a measure of disease characteristics rather than
disease severity, and that there is no overlap
between CEAP progression and histopathologi-
cal changes in the vein wall [9]. Nevertheless,
the histopathological changes of CVD worsen
with an increasing CEAP class [9], and reduced
capillary density (a sign of venous hyperten-
sion) and venous reflux may be present even
before patients present with symptoms [10, 11].

The association between CVD and cardio-
vascular disease was the topic of a symposium at
the XIX World Congress of the International
Union of Phlebology held in Istanbul, Turkey,
in September 2022. This article summarises the
content of that symposium, describing the
association between CVD and cardiovascular
disease, and providing new insights into our
understanding of CVD management. An in-
depth analysis of all current literature on and
possible controversial issues related to the topic
are outside the scope of this article. Rather, the
aim is to provide an overview of the relation-
ship between lower limb CVD and several car-
diovascular conditions, based on the literature
and as discussed by the speakers at the
symposium.
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METHODS

The content of the article is based on the pre-
sentations at the symposium. The speakers at
the symposium (and authors of this review)
conducted literature searches of PubMed for
articles on CVD and cardiovascular disease in
association with key terms for treatment and
real-world evidence (RWE).

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

THE RELATIONSHIP BETWEEN CVD
AND CARDIOVASCULAR DISEASE

Arterial Disease in Patients with CVD

CVD and cardiovascular disease predominantly
affect the venous and arterial vascular beds;
however, there is considerable evidence for a
relationship between the presence of CVD and
cardiovascular events. The Gutenberg Health
Study demonstrated a relationship between
higher CEAP class and cardiovascular risk [3].
The prevalence of cardiovascular disease
increased with higher CEAP class and was sig-
nificantly increased in those with CEAP classes
3–6, even after adjustment for age, sex and tra-
ditional cardiovascular risk factors. Similarly,
the 10-year risk of incident cardiovascular dis-
ease and all-cause mortality were both

progressively greater in patients with increasing
CEAP class [3].

Within a CEAP class, the risk of cardiovas-
cular disease may be increased with worsening
disease severity. For example, Wu and col-
leagues reported a two-fold increase in the risk
of major adverse cardiovascular events
(MACEs)—acute coronary syndrome (ACS),
congestive heart failure (CHF), ischaemic stroke,
deep vein thrombosis (DVT) and pulmonary
embolism (PE)—among patients with versus
without varicose veins [hazard ratio (HR) 20.5;
95% confidence interval (CI) 1.89–2.23;
p\0.0001] [12]. The risk of MACEs increased
with the severity of varicose veins (Fig. 2), with
the risk of ACS, CHF, ischaemic stroke and
mortality all significantly higher in patients
with grade 3 varicose veins than in those with-
out CVD [12].

Further data for the relationship between
varicose veins and cardiovascular disease come
from a Finnish study, which found that the
presence of varicose veins doubles the risk of
developing new-onset CHF, even after adjust-
ment for sex, age, body mass index, hyperten-
sion and arterial disease [13]. It is noteworthy
that the increased risk in this study was inde-
pendent of arterial disease, since arterial disease
is common in patients with varicose veins, and
vice versa. For example, in a large case–control
study (n = 425,698), Chang and colleagues
found a significant increase in the risk of inci-
dent peripheral arterial disease (PAD) in
patients with varicose veins (HR 1.72; 95% CI
1.68–1.77) versus controls [14].

Fig. 1 The interconnected relationship between chronic venous disease and cardiovascular disease [1]. Reproduced from the
graphical abstract of Hamburg [1], with permission from Oxford University Press
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Venous Thromboembolism in Patients
with Cardiovascular Diseases

Multiple studies have demonstrated that
patients with cardiovascular disease are at
increased risk of venous thromboembolism
(VTE), and that VTE is a significant cause of
morbidity and mortality among patients with
cardiovascular disease [15–19]. In 47,611
patients with a history of myocardial infarction,
ischaemic stroke or PAD, who were participat-
ing in the TRA2P-TIMI 50 or PEGASUS-TIMI 54
trials, the risk of VTE was approximately 0.3%
per year [15]. However, the risk of VTE increased
with the number of vascular beds affected by
atherosclerosis (Fig. 3) [15], and polyvascular
disease (i.e., presence of atherosclerosis in C 1
arterial bed) was a significant independent risk
factor for VTE, along with age, body mass index,
history of chronic obstructive pulmonary dis-
ease and history of atrial fibrillation or flutter

[15]. Moreover, the risk of MACEs was signifi-
cantly higher in individuals with versus without
VTE [15].

The risk of VTE appears to be particularly
high in patients with heart failure (HF). The
Atherosclerosis Risk in Communities study
demonstrated that the risk of VTE was more
than three times higher in patients who were
hospitalised with incident HF during 22 years of
follow-up than in patients who were not (HR
3.13; 95% CI 2.58–3.80) [17]. Patients with
prevalent HF were excluded from this analysis
[17]. An autopsy study of patients who died
from HF showed that thromboembolism was a
direct cause in 25% of deaths and a contributing
cause in another 42% [16]. The most common
type of VTE was PE, which was the cause of 36%
of deaths among HF patients [16].

In the MAGELLAN study, hospitalised HF
patients with levels of N-terminal pro-B-type
natriuretic peptide (NT-proBNP) in the highest

Fig. 2 The risk of all-cause mortality and cardiovascular
events in patients with versus without varicose veins,
stratified by varicose vein severity grade [12]. *p\0.05
versus patients without varicose veins. CI confidence

interval, HR hazard ratio (adjusted for chronic obstructive
pulmonary disease, cancer, atrial fibrillation, heart failure,
ischaemic heart disease and chronic renal insufficiency)
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quartile were at significantly increased risk of
developing VTE compared with patients whose
NT-proBNP levels were lower [19].

These data highlight the importance of
assessing VTE risk among hospitalised patients
with cardiovascular disease, especially those
with HF. Using a risk assessment model, such as
the Caprini score [20], which incorporates
multiple risk factors, including cardiovascular
diseases and varicose veins, may be of addi-
tional value in assessing VTE risk and planning
the appropriate prophylactic measures. This
reliable model is freely available as a smart-
phone application (v-WIN Caprini score,
https://v-winapp.com). In the future, additional
biomarkers and genomic risk factors are likely to
become increasingly important in identifying
patients with cardiovascular disease at high risk
of VTE.

Recognising CVD and Cardiovascular
Disease When They Coexist

In a German study by Ammermann and col-
leagues, approximately one in five patients with
PAD had concomitant CVD as demonstrated by

magnetic resonance angiography, yet only 18%
of the patients with CVD had been diagnosed
[4]. This is likely because of the non-specificity
of the symptoms and signs of venous disease,
which include pain, aching, tightness, heavi-
ness, muscle cramps, fatigue and an impression
of swelling [21]. Since many of these symptoms
are also shared by PAD, it is important for
clinicians to determine when both venous and
non-venous pathology are present [21]. For this
reason, it is useful to assess the ankle-brachial
index (ABI) or cardio-ankle vascular index
(CAVI) in patients with CVD, as these are often
abnormal (decreased or increased, respectively)
in patients with CVD, indicating the presence of
arterial and venous disease [22–25]. The Amer-
ican Heart Association is raising awareness of
the link between PAD and heart attack/stroke
with their ‘‘Take your socks off’’ campaign, to
encourage more active investigation of patients’
legs for symptoms and signs of CVD as a marker
of cardiovascular health. Key features that can
distinguish venous from arterial disease are the
sensation of heavy or swollen legs associated
with restlessness, itching or pain, and which are
worsened by a hot environment and improved

Fig. 3 The adjusted risk of venous thromboembolism in
patients with symptomatic atherosclerosis stratified by the
number of vascular territories affected by atherosclerosis

(coronary, cerebrovascular or peripheral) [15]. HR hazard
ratio. Reproduced from Fig. 2 of Cavallari et al. [15], with
permission from Wolters Kluwer Health, Inc.
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by a cold one [26]. On the other hand, arterial
symptoms tend to worsen with walking (clau-
dication), whereas venous ones do not [26],
although venous claudication can occur in
individuals with outflow obstruction.

Once patients develop symptoms and signs
of CVD, they tend to modify their lifestyle by
reducing physical activity and time spent
standing, which may contribute to increased
risk of cardiovascular disease, although this
relationship requires further investigation.

Patients with cardiovascular disease or CVD
require careful history-taking and physical
assessment to identify coexisting pathologies
and risk factors. Ideally, they should be man-
aged by a multidisciplinary team of experts in
cardiology, vascular surgery and medicine,
internal medicine, lymphology, gynaecology,
proctology, physiatry, rehabilitation, sport
medicine and nutrition.

THE SHARED PATHOPHYSIOLOGY
OF CARDIOVASCULAR DISEASE
AND CVD

Endothelial injury and related hypercoagula-
bility are features of CVD and cardiovascular
disease, and contribute to thrombus formation
and inflammation in both vascular beds
[27, 28]. Both conditions are associated with the
biological response (i.e. activation of a cascade
of inflammatory factors) to the mechanical
stress caused by turbulent blood flow, such as
venous reflux or arterial stenosis [29]. As poin-
ted out by Dardi and colleagues, changes in
venous capacitance and compliance following
venous endothelial dysfunction can lead to
haemodynamic arterial impairment in condi-
tions such as hypertension and HF [30]. More-
over, normalisation of the venous endothelium
has been demonstrated to lead to normalisation
of the levels of several inflammatory biomark-
ers, including platelet-derived growth factor, an
effect that may also reduce the likelihood of
thrombo-embolic formations [31].

Several studies have provided evidence for
systemic inflammation in CVD. For example,
Sansilvestri-Morel and colleagues demonstrated
that the collagen dysregulation seen in the

venous smooth muscle of patients with varicose
veins is also present in the skin of these patients
[32]. Similarly, the dermal microcirculation of
patients with CVD shows inflammatory chan-
ges. T cell infiltration is increased in the dermis
and epidermis of affected skin in patients with
venous disease [33], and even areas of the skin
that are unaffected by CVD show increased
macrophage infiltration and enlarged lym-
phatic vessels [34].

Systemic inflammation primarily affects
haemodynamics through the microcirculation
or small vessels, with changes in capillary per-
meability, vein wall and valve remodelling, and
reflux in microvalves [29]. Data from animal
studies indicate that leukocyte adhesion on
microvalves in venules is present from the ear-
liest stages of CVD development [35], but these
changes can be reversed by treatment with
micronized purified flavonoid fraction (MPFF)
[35, 36].

Studying microcirculatory changes is more
difficult, but Lugli and colleagues noted that
reflux was detectable in the non-axial veins, and
there was a significantly higher bidirectional
flow in symptomatic (C0S) versus asymptomatic
(C0A) patients with no visible or palpable signs
of venous disease [37]. This observation pro-
vides a new perspective on the pathophysiology
of microcirculatory change and on the man-
agement of patients with C0S CVD [38]. In 30
patients with C0S (n = 3) or C1S (n = 27) who
received MPFF 1000 mg/day, there was a sig-
nificant decrease in microvessel reflux com-
pared with baseline at 6 months (p\0.001)
[38]. This was accompanied by significant
reductions in symptoms such as pain, cramps
and heaviness (all p\0.001 vs. baseline) [38],
suggesting that MPFF improves CVD symptoms
by reducing reflux in the microvasculature.

While reflux does contribute to the devel-
opment of varicose veins, other factors are at
play in the development in CVD, as demon-
strated in the Edinburgh Vein study [39]. This
longitudinal study compared patients with and
without venous reflux at baseline and found
that, while more of those with reflux developed
varicose veins, the proportion who developed
CVD after 13 years of follow-up was similar in
the two groups (11% of those with reflux and
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10% of those without) [39]. Inflammation may
explain this difference. Badier-Commander and
colleagues conducted a histopathological study
of longitudinal sections of varicose veins and
control veins to assess changes along their
length [40]. Varicose veins showed heteroge-
neous changes along their length, with sections
of vessel wall hypertrophy and atrophy; the
hypertrophic segments showed migration and
proliferation of smooth muscle cells, overpro-
duction of components of the extracellular
matrix and angiogenesis, similar to a ‘wound
healing response’ and stimulated by local
cytokines [40].

The association of diabetes mellitus with
micro- and macrovascular complications lead-
ing to cardiovascular events is well established
[41]. However, the observed hypercoagulability
and inflammation in individuals with diabetes,
which are also pathophysiological features of
CVD, suggests that a possible link between these
disorders may exist. Further investigation into
this association and its therapeutic implications
is warranted.

EFFECTS OF CVD TREATMENT

Guideline Recommendations

Despite similarities and controversies among
the different guidelines around the world [42], a
general global agreement exists on the funda-
mental role of certified graduated compression
therapy and the pivotal role of validated
venoactive drugs (VADs) in conservative CVD
management.

Both the 2015 and 2022 ESVS guidelines
recommend VADs ‘‘based on the available evi-
dence for each individual drug’’ to improve the
symptoms and signs of CVD, noting that there
is randomised controlled trial (RCT) evidence to
support their value in reducing symptoms
(Class IIa recommendation with grade A sup-
porting evidence) [25, 43]. For patients with
active venous ulceration, the 2022 guidelines
recommend MPFF, oxerutins, pentoxifylline or
sulodexide, with compression therapy and local
wound care (Class IIa recommendation with
grade A supporting evidence) [25]. For CVD

patients without ulcers, the 2022 recommen-
dations state: ‘‘For patients with symptomatic
chronic venous disease, who are not undergo-
ing interventional treatment, are awaiting
intervention, or have persisting symptoms and/
or oedema after intervention, medical treat-
ment with venoactive drugs should be consid-
ered to reduce venous symptoms and oedema,
based on the available evidence for each indi-
vidual drug’’ (Class IIa recommendation with
grade A supporting evidence) [25].

The 2018 guidelines from the European
Venous Forum, International Union of Angiol-
ogy, UK Cardiovascular Disease and Research
Trust, and the international Union of Phlebol-
ogy include a detailed analysis of the evidence
for each individual VAD (Table 1) [44]. At a
roundtable discussion at the Winter interna-
tional meeting in Phlebology, Lymphology and
Aesthetics held in Italy in 2009, phlebo-lym-
phology experts suggested that it is important
to always specify the specific drug indication
rather than the VAD category, as VAD defini-
tions vary significantly in the available litera-
ture, which makes it difficult to compare their
efficacy [42]. Furthermore, international scien-
tific groups should work together to produce
the most consistent and uniform recommen-
dations possible. Regardless of the heterogene-
ity in VADs, MPFF remains the most
investigated and validated VAD, with the
highest number of grade A or B evidence to
support its use in improving most of the
symptoms and signs of CVD (Table 1) [44].

The quantity and quality of scientific
research is of paramount importance to prop-
erly guide healthcare professionals in their
treatment decisions, and increase patient
awareness on best practices and treatment
appropriateness, particularly in an era where
some drugs sold over-the-counter may not have
been extensively studied and validated [45].

Real-World Evidence

While RCTs are the gold standard to proving
treatment efficacy, and have high internal sta-
tistical validity, the controlled conditions of
these studies do not reflect real-world clinical
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practice, and these studies may have limited
external validity and generalisability to a
heterogeneous clinical practice population [46].
RWE may include observational studies as well
as analyses of health databases (electronic
medical records or prescription databases), and
the rapid incorporation of digital technologies
and tools into clinical practice provides a
growing number of opportunities to assess
RWE. As a result, RWE is increasingly recognised
by regulatory authorities around the world as
having a role in the pre- and post-approval of
treatments, although the regulatory framework

relating to RWE varies considerably from
country to country [47].

A number of large-scale, real-world studies
have investigated the effectiveness of VADs in
patients with CVD (Table 2) [48–54]. These
studies (described in more detail below) con-
sistently show improvements in symptom
severity with VAD treatment. The most studied
VAD is MPFF, with considerably more effec-
tiveness data for this agent [48, 51, 52, 54] than
for diosmin [53, 54], Ruscus extract [50, 54], or
sulodexide [49].

Table 1 Grade of evidence quality supporting the use of various venoactive drugs for the symptoms and signs of CVD and
for patient QoL, according to the 2018 and 2020 guidelines from the European Venous Forum, International Union of
Angiology, UK Cardiovascular Disease and Research Trust, and the Union Internationale de Phlébologie [44, 57]

Parameter MPFF Ruscus 1 HMC 1 AA Oxerutins HCSE Calcium dobesilate

Pain A A B A B

Heaviness A A B – A

Feeling of swelling A A – – –

Functional discomfort A – – – B

Leg fatigue NS B – – –

Cramps B B/C B – –

Paraesthesia B/C A – – B

Burning B/C NS – – –

Pruritus – B/C – A –

Tightness NS – – – –

Restless legs NS – – – –

Leg redness B – – – –

Skin changes A – – – –

Ankle circumference B A NS A –

Foot or leg volume NS A NS A A

QoL A – – – NS

Grade A—RCTs with large sample sizes; meta-analyses combining homogeneous results
Grade B—RCTs with small sample sizes; single randomised trial only
Grade C—other poorly designed controlled trials or non-RCTs
AA ascorbic acid, CVD chronic venous disease, HMC hesperidin methyl chalcone, HSCE horse chestnut seed extract,
MPPF micronized purified flavonoid fraction, NS not significant, QoL quality of life, RCTs randomised controlled trials
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MPFF
The Reflux assEssment and quaLity of lIfe
improvEment with micronized Flavonoids
(RELIEF) study was an international observa-
tional study conducted in 23 countries in Eur-
ope, Africa, America and Asia [51]. Overall, 4527
patients with symptomatic CVD of CEAP class
C0–C4 received MPFF 1000 mg/day for
6 months. Of these, 43% of patients had venous
reflux on Doppler examination, most com-
monly in the long saphenous vein, and 57% did
not. Compared with the group without reflux,
patients with reflux had more severe leg pain
and sensations of swelling, a higher CEAP grade
(60% had C3 or C4 disease), and worse quality
of life (QoL) as measured using the Chronic
Venous Insufficiency Questionnaire (CIVIQ).
Treatment with MPFF for 6 months was associ-
ated with a significant reduction in the severity
of oedema (leg circumference), and in symp-
toms of leg heaviness, swelling sensation,
cramps, and pain compared with baseline
(p = 0.0001) and the improvement was signifi-
cant in both those with or without venous
reflux. In addition, the proportion of patients
with C3 or C4 CVD decreased significantly in
both groups (p B 0.001 for both; Fig. 4), and all
parameters of QoL significantly improved from
baseline after 6 months of treatment with
MPFF, with a significantly greater improvement
in the pain dimension among those without
reflux than those with reflux (p = 0.005) [51].

The DECIDE [52], VEIN ACT [48], and VEIN
STEP [54] observational studies did not specify
which treatments physicians should prescribe
for CVD, but MPFF was by far the most com-
monly used agent, prescribed in between 74 and
93% of patients in these studies.

In the French DECIDE study, 13,131
untreated patients with symptoms of CVD were
assessed in general practice using a symptom
checklist [52]. The primary aim of the study was
to evaluate the symptom checklist for identify-
ing patients with CVD, and it proved to be an
effective diagnostic aid. A secondary objective
was to assess changes in symptoms and QoL
(using the CIVIQ) among CVD patients after
3–6 months of treatment (median 63 days).
The most prescribed treatment was MPFF
500 mg/day, which was used in 89% of patients.

The prevalence of symptoms decreased signifi-
cantly compared with baseline in treated
patients, and the magnitude of the change was
significantly greater with MPFF than with other
VADs (p\0.001). There was also a significant
improvement in QoL scores across all dimen-
sions, but most notably pain, and the magni-
tude of the overall improvement in QoL was
significantly greater among patients receiving
MPFF compared with other treatments
(p\0.001).

The VEIN ACT program enrolled 7987
patients with CVD symptoms in Europe (Aus-
tria, Romania, Russia, and Spain), Central and
South America, and the West Indies [48]. This
study is noteworthy because it included patients
of all CEAP classes from C0S to C6, although the
most represented class was C3 (32.0%). None of
the patients were receiving CVD treatment, and
one goal of the study was to investigate the
effectiveness of treatment according to the
physician’s usual prescribing practice. Overall,
99.4% of patients were prescribed VADs, most
commonly MPFF (in 92.5%) or diosmin (in
6.1%). Only one-third of patients received VAD
alone; the others received VAD in combination
with compression therapy ± analgesics. The
duration of treatment varied from 4 weeks to
more than 12 weeks, but most patients received
VADs for C 8 weeks. VAD treatment, which was
mostly MPPF, significantly reduced the preva-
lence of CVD symptoms such as heaviness,
pain, swelling and cramps (all p\0.0001 vs.
baseline). Symptom severity, measured using a
visual analogue scale (VAS), also decreased with
VAD treatment, and approximately 94% of
treated patients reported high satisfaction with
treatment [48].

The VEIN STEP program is similar to VEIN
ACT in that treatment choices were at the dis-
cretion of the participating physician [54]. VEIN
STEP is a large-scale, international, observa-
tional study from real-life settings being con-
ducted in nine countries (China, Costa Rica,
Dominican Republic, Honduras, Mexico, Mor-
occo, Panama, Romania, and Ukraine); to date,
preliminary results from Morocco, China and
Romania are available [55]. The key objectives
were to assess CVD characteristics and conser-
vative management, including both patient-
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Table 2 Large-scale, real-world studies of vasoactive drugs in patients with chronic venous disease

Study, year Design Patients n Treatment Follow-up Key findings

Diosmin

STATUS

study, 2020

[53]

Multicentre,

prospective,

observational

CEAP

C1–C3

2013 Diosmin

600 mg OD

(98%) or BID

(2%)

2 months Symptom

improvement and

high satisfaction

with treatment

MPFF

RELIEF study,

2002 [51]

Multicentre (23

countries),

prospective,

observational

CEAP

C0–C4

4527 MPFF

1000 mg/day

6 months Significant reduction

in symptom

severity

Significant decrease

in number of

patients with C3 or

C4 class CVD

Significant

improvement in

QoL

DECIDE

survey, 2011

[52]

Multicentre (1323

centres in France),

prospective,

observational

Symptoms of

CVDa

9954b MPFF 500

mg/day

(89%)

Other VAD

(5%)

No treatment

(2%)

No information

(4%)

63 days Significant decrease

in number of

symptoms with

MPFF

Significant

improvement in

symptoms by

physician global

impression score

Significantly greater

improvement in

QoL with MPFF

vs. other VADs

VEIN ACT

Program,

2019 [48]

Multicentre (567

centres in Austria,

Central America,

Colombia,

Romania, Russia,

and Spain),

prospective,

observational

CEAP

C0–C6

7397 MPFF (93%),

diosmin (6%)

4 to

[12 weeks

Number and severity

of symptoms

decreased with

treatment

97% of patients

reported symptom

relief with

treatment
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Table 2 continued

Study, year Design Patients n Treatment Follow-up Key findings

VEIN STEP

Program,

2022 [55]

Multicentre,

(Morocco, China

and Romaniac),

prospective,

observational

Symptomatic

CVD

(CEAP

C0–C6)

4718 MPFF (74%),

diosmin

(20%)

4 weeks Treatment with

VADs, primarily

MPFF, was

associated with an

improvement in

symptoms, signs

and QoL in

patients with

CVD

Ruscus extract

Guex et al.,

2008 [50]

Multicentre (149

centres in

Argentina),

prospective,

observational

CEAP

C0–C3

1036 Ruscusd 150 mg

TID

12 weeks Significant

improvements in

QoL

Significant reduction

in oedema (ankle

volume)

Symptoms improved

in 53.1–76.9% of

patients

Sulodexide

ACVEDUCT

Program,

2020 [49]

Multicentre (205

centres in Russia),

prospective,

observational

CEAP

C1–C6

2263 Sulodexide

600–1200

LSU/day as

IV or IM

injection

and/or

250–1000

LSU/day as

capsules

Mean

46.8 months

Significant reduction

in the number and

severity of

symptoms with

treatment

BID twice daily, CEAP Clinical, Etiological, Anatomical, Pathological (score), CVD chronic venous disease, IM intra-
muscular, IV intravenous, LSU lipasaemic units or lipoprotein lipase-releasing units, MPFF micronized purified flavonoid
fraction, OD once daily, QOL quality of life, TID thrice daily, VAD venoactive drug
aCEAP class not assessed in this study, but all patients were symptomatic and class C0–C3
bPatients with baseline and follow-up results (a total of 13,131 patients with CVD were enrolled and completed baseline
assessments)
cThe VEIN STEP program is being conducted in nine countries, but only data from Morocco, China and Romania have
been published to date
dEach capsule contained Ruscus 150 mg, hesperidin 150 mg, and ascorbic acid 100 mg; patients took 3 capsules per day
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reported outcomes and physician assessments,
which focused on the effectiveness of different
treatments in chronic venous disease. Patients
were assessed in person at baseline (visit 0) and
after 4 weeks (visit 2), with phone calls at week 2
(visit 1) and week 8 (visit 3), although the
8-week visit was optional.

While patients with any CEAP class were
eligible for inclusion, most patients in the
Moroccan, Chinese and Romanian cohorts
(n = 4718) had C2 (30.6%) or C3 (33.7%) dis-
ease [55]. Oral VADs (MPFF: 74.4%; diosmin:
20.1%) alone or in combination were the most
prescribed treatments (in 95.7% of patients);
compression (45.4%) and topical (34.0%) treat-
ments were also prescribed. Global symptom
intensity (as assessed by a VAS) and disease
severity [assessed using the Venous Clinical
Severity Score (VCSS)] decreased significantly at
week 4 with all VADs, used alone or in

combination (p\0.001, paired comparisons).
Similarly, symptom intensity for pain, heavi-
ness, cramps and swelling decreased signifi-
cantly from baseline to week 4 with all VADs
across all disease severity groups, when used
alone or in combination (p\0.001, paired
comparisons). Treatment with VADs for 4 weeks
was also associated with a significant improve-
ment in QoL (p\0.001), as measured with the
CIVIQ, and patient global impression of change
(an improvement was reported by 98.1% of
patients). When patients treated only with
MPFF (n = 998) or diosmin (n = 183) were con-
sidered, there was a significantly greater
decrease in median [Q1; Q3] global symptoms
intensity with MPFF versus diosmin [- 2.2
(- 3.5; - 1.0) vs. - 2.0 (- 3.0; - 0.5); p\0.001]
[55]. The reduction in individual symptom
intensity was significantly more marked with
MPFF than with diosmin (p\0.001 for pain,

Fig. 4 Clinical, Etiological, Anatomical, Pathological
(CEAP) class at baseline and at the last observation in
the prospective observational RELIEF study in which
patients (n = 4527) received micronized purified flavonoid

fraction for 6 months [51]. *p B 0.001 vs. baseline.
Recreated from Figs. 2 and 3 of Jantet et al. [51], with
permission from SAGE publications
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heaviness, cramps and swelling). Moreover,
MPFF was associated with a significantly greater
reduction in VCSS [- 2.0 (- 4.0; - 1.0) vs. - 1.0
(- 2.0; 0); p\0.001] and a greater improvement
in CIVIQ [- 10.0 (- 14.0; 5.0) vs. - 5.0 (- 9.0;
- 1.0); p\0.001] compared with diosmin.
Thus, the pooled results from Morocco, China
and Romania suggest that treatment with VADs,
mainly MPFF, improves symptoms and signs
and QoL in patients with CVD [55].

Diosmin
A prospective Russian study evaluated the
effectiveness of diosmin in 2013 patients with
symptomatic C1–C3 CVD. Diosmin was pre-
scribed for between 4 and 18 weeks (median
8 weeks), with 97.6% of patients taking diosmin
600 mg/day (1 tablet) and 2.4% taking
1200 mg/day (2 tablets). Treatment was associ-
ated with a marked reduction in all symptoms,
and both compliance and satisfaction with
treatment were high [53].

Ruscus Extract
A prospective observational study conducted at
149 centres in Argentina examined the rela-
tionship between objective changes in leg
oedema and symptom severity and QoL in
patients with CVD [50]. The study enrolled
1036 patients with symptoms and signs of CVD,
who were in CEAP class C0 (2.8%), C1 (24.5%),
C2 (36.2%) or C3 (36.6%). Patients were asked
to take three capsules a day for 12 weeks, with
each capsule containing 150 mg of Ruscus,
150 mg of hesperidin and 100 mg of ascorbic
acid. Between 53.1 and 76.9% of patients
reported an improvement in symptoms during
treatment, with the greatest improvements seen
in heaviness (76.9% of patients) and leg pain
(76.5%), and the least in paraesthesia (53.1%).
Ankle circumference decreased significantly by
a mean of 21 mm (or 3.5%) during treatment,
and there was a significant correlation between
the change in ankle circumference and
improvement in leg heaviness (p = 0.02) in the
overall group, and between ankle circumference
and each measured symptom in the group with
C2 or C3 CVD (p B 0.005). QoL, as measured by

the CIVIQ, also showed significant improve-
ment during treatment, as did the mental and
physical components of QoL as measured by the
Short Form 12 [50].

Sulodexide
The ACVEDUCT study with sulodexide was
conducted among 2263 patients with CVD
being treated with sulodexide at 205 centres in
the Russian Federation [49]. Patients received
sulodexide as an intravenous or intramuscular
injection once a day, or as capsules once or
twice a day, with most patients (88%) receiving
a combination of oral and parenteral formula-
tions. Patients were followed up for 3–5 visits
(mean 3.6) over a mean of 46.8 months.

By the third visit, 68.9% of patients showed a
reduction in symptom severity and 28.1% had a
reduction in the number of symptoms present.
Most patients (n = 1417; 63%) stopped
sulodexide treatment after the third visit, but
patients who stayed on treatment continued to
show a reduction in the number and severity of
symptoms. Overall,\1% of patients showed no
change in their condition with sulodexide [49].

Shared Decision-Making

Current guidelines for the management of CVD
include many options for physicians, and this,
along with differences in reimbursement poli-
cies, may help to explain why there is marked
variation in CVD management approaches
around the world [56]. An important step in
determining the most appropriate treatment is
to ask the patient what bothers them most
about their condition. Is it the risk of adverse
outcomes (e.g. venous ulceration, cardiovascu-
lar disease events), the symptoms (e.g. pain,
itching) or the aesthetic appearance of their legs
(e.g. skin changes, varicose veins)? Once the
patient’s concerns have been determined,
physicians and patients can determine together
the best management approach based on the
goals of treatment and the evidence to support
the efficacy and effectiveness of treatment,
considering the patient’s overall risk of future
events (both venous and arterial), their
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comorbidities, their likely compliance/adher-
ence, and the affordability of treatment.

As described earlier, patients with cardio-
vascular disease or CVD often have a complex
medical history and comorbidities, so manage-
ment of these conditions should be undertaken
in a multidisciplinary context, with involve-
ment of, or referral to, other specialists and
integration of allied health professionals (e.g.
dietician, physiotherapist, vascular/wound care
nurse) as needed. Each patient with CVD should
be assessed for thrombotic risk, especially those
who are at an increased risk of this complica-
tion. This has become particularly important
after the endothelial thrombo-inflammation
evidenced during the COVID period. Therefore,
it is crucial to manage inflammation at an early
stage, especially since patients rarely achieve
C0A or revert to permanent venous physiologi-
cal pressure after a vein procedure.

CONCLUSIONS

While cardiovascular disease and CVD are typ-
ically considered as separate entities affecting
different vascular beds, they both affect a single
organ—the vascular endothelium—and are
characterised by possible systemic inflamma-
tion. As a result, they share many pathophysi-
ological features and risk factors. Therefore, it is
unsurprising that arterial patients present vein
issues and vice versa.

Physicians of all specialties need to be aware
of these commonalities and assess both the
venous and arterial circulation in patients with
cardiovascular disease or CVD. Whenever CVD
is present, it should be actively managed using a
shared decision-making model that takes
account of the patient’s specific risk factors, key
symptoms and signs, concerns, financial situa-
tion and likely compliance. Guideline recom-
mendations support the use of conservative
treatment with VADs in CVD patients to relieve
symptoms and signs and improve QoL. Given
that MPFF is the most investigated and vali-
dated drug in the CVD clinical spectrum, with
evidence from both RCTs and real-world stud-
ies, clinicians should consider including MPFF
in their therapeutic armamentarium.
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