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Background: This post-hoc subanalysis of the VEIN STEP study assessed the effectiveness of conservative treatment, particularly 
venoactive drugs (VAD), in reducing chronic venous disease (CVD) signs and symptoms and improving quality of life (QoL) for 
patients with type 2 diabetes (T2D) in a real-life setting.
Methods: VEIN STEP was an observational, prospective study conducted in adult outpatients who consulted for symptomatic CVD 
(NCT04574375). CVD symptoms (10-cm Visual Analog Scale and Patient Global Impression of Change), disease severity (Venous 
Clinical Severity Score), and QoL (Chronic Venous Insufficiency Questionnaire [CIVIQ-14]) were assessed.
Results: Overall, 6084 patients were analyzed, of whom 702 (11.5%) had T2D. These patients were more likely to be older, present 
with a more advanced CEAP class, have a higher body mass index, greater symptom severity and reduced QoL scores than those 
without T2D (p<0.001 for all). Almost all patients with T2D (97.3%) received VAD-based treatment, mainly micronized purified 
flavonoid fraction (MPFF, 72.2%) or diosmin (24.6%). After 4 weeks, conservative therapy was associated with significant improve
ments in CVD symptoms and QoL (p<0.001). Physicians also noted a significant improvement in disease severity (p<0.001). The 
decrease in global symptom intensity was significantly greater among patients treated with MPFF than in those treated with diosmin 
(mean −2.7±1.8 vs −2.0±1.8, p=0.004). Greater reductions in symptom intensity were also observed in patients treated with MPFF for 
pain (p=0.011), leg heaviness (p=0.006), and swelling (p=0.014), with a tendency for greater improvement of cramps. QoL improved 
for patients receiving MPFF and those receiving diosmin, with changes in CIVIQ-14 global index score of −21.3±15.8 and −15.5 
±14.6, respectively.
Conclusion: These findings indicate that patients with concomitant CVD and T2D are more likely to have greater symptom severity 
and disease burden. In such patients, VAD-based conservative therapy, particularly MPFF, was associated with significant improve
ments in CVD-related symptoms and QoL.

Plain Language Summary: Chronic venous disease (CVD) is a common condition that often coexists with type 2 diabetes (T2D), 
with which it shares many risk factors such as aging, obesity, and inactive lifestyles. The VEIN STEP observational study included 
over 6,000 patients with CVD, 11.5% of whom also had T2D. Subjects with both conditions had worse symptoms, more severe 
disease, and lower quality of life than those with CVD alone. For the majority, interventions consisted of non-surgical treatments such 
as compression therapy and venoactive drugs, especially micronized purified flavonoid fraction (MPFF) and diosmin. There is a strong 
connection between CVD and T2D and the presence of one condition should prompt physicians to examine the patient for the other. 
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This study shows that early diagnosis and treatment can significantly reduce CVD symptoms and improve quality of life. It also calls 
for more attention to managing CVD in people with T2D to reduce complications and improve outcomes. 

Keywords: chronic venous disease, conservative therapy, micronized purified flavonoid fraction, observational study, type 2 diabetes, 
venoactive drug

Introduction
Chronic venous disease (CVD) is a prevalent condition worldwide with high healthcare costs and significant impacts on 
patients’ physical and psychological levels.1 Common symptoms include leg pain or discomfort, leg heaviness, cramps, 
and a sensation of swelling. CVD is also associated with a range of clinical signs, that may or may not be symptomatic, 
classified by the Clinical Etiology Anatomy Pathophysiology (CEAP) system.2 A recent systematic review pooling data 
across six continents showed prevalence estimates ranging from 0.4% for the most severe form of CVD (C6 CEAP class) 
to 26% (C1) and 19% (C2) for milder CVD forms.3

Risk factors for the development and progression of CVD are common in most populations and include advanced age, 
excess body weight, sedentary lifestyles and occupations, and family history of the disease.4,5 Many of these risk factors 
are associated with unhealthy lifestyle and nutritional habits including physical inactivity and consumption of energy- 
dense, nutrient-poor diets.6 They are also risk factors for other noncommunicable diseases, such as type 2 diabetes 
(T2D).7 According to the 2025 International Diabetes Federation (IDF) guidelines, it was estimated that, by 2024, more 
than one in nine adults worldwide would have diabetes, with the highest prevalence (81%) occurring in the middle- 
income countries.8 Notably, CVD and T2D prevalence, and their related morbidities and socioeconomic costs, is set to 
increase in the following decades.1,8,9

CVD is related to primary venous valve failure, which is often due to venous hypertension and inflammation.10 T2D 
is a complex metabolic disorder associated with insulin resistance, β-cell dysfunction, and abnormal glucose levels. It is 
also linked to subclinical inflammation and increased oxidative stress.11 This altered disease state ultimately leads to 
long-term outcomes in T2D, including microvascular complications that share some similarities with the microvascular 
inflammatory abnormalities occurring in CVD.12

While several studies suggest a higher prevalence of CVD and greater symptom severity among patients with T2D,13–16 

there is a lack of evidence regarding the optimal management of CVD in patients with both conditions. The international 
VEIN STEP observational study was one of the largest studies to collect data on patients with symptomatic CVD and their 
management through conservative therapy in daily clinical practice.17 The present subanalysis is the first large-scale 
observational study to compare patients’ characteristics and the outcomes of conservative therapy on CVD symptoms and 
quality of life (QoL), among CVD patients with and without concomitant T2D.

Materials and Methods
Study Design
Details of the study design, data collection process, baseline characteristics, and findings for the VEIN STEP study 
(NCT04574375) have been previously reported.17 VEIN STEP was an international, observational, prospective study 
conducted to gather data on the conservative treatment of patients with venous disorders in routine clinical practice. To 
ensure that the study population was representative of the real-life community of patients with CVD, the study involved 
physicians from different specialties (general practitioners, phlebologists, dermatologists, and surgeons) working in 
various clinical settings (clinics, private practices, or hospitals) across different countries.

Between June and December 2020, physicians selected consecutive outpatients who consulted spontaneously or were 
referred for treatment of symptomatic CVD not requiring surgical treatment. Patients had to be ≥18 years and able to 
provide written informed consent. Exclusion criteria were current treatment for CVD either with a VAD or compression 
therapy; lower limb arterial disease; presence of concomitant disease or treatment that may interfere with lower limb pain 
or edema; any procedure or surgery planned during the study for CVD; and pregnancy or breastfeeding.
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At the inclusion visit (V0), patients were prescribed conservative treatment, according to the physician’s usual 
practice. This could include pharmacological or nonpharmacological treatment (such as compression therapy, oral 
VAD, painkillers, topical treatment). The provision of lifestyle advice was also left to the discretion of the physician. 
The intensity of symptoms and their improvement with treatment as well as impact on quality of life was assessed using 
patient-reported outcomes (10-cm Visual Analog Scale [VAS], Patient Global Impression of Change [PGIC], 14-item 
ChronIc Venous Insufficiency Questionnaire [CIVIQ-14]).18–20 Only fully completed CIVIQ-14 questionnaires were 
analyzed. PGIC scores were collected at a week-2 telephone call (V1), week-4 on-site visit (V2), and an optional week-8 
telephone call (V3). CVD severity was assessed by physicians using the Venous Clinical Severity Score (VCSS)21,22 at 
V0 and V2.

The primary objective of the study was to assess, in a real-life setting, the effectiveness of conservative treatment on 
CVD symptoms and signs and improvement of patient’s QoL. This subanalysis of the VEIN STEP study focuses on CVD 
patients with and without concomitant T2D.

VEIN STEP was a non-interventional study thus physicians were instructed to continue management and treatment of 
participants according to their usual practice. All data from the patient electronic case report forms were collected 
anonymously. The study was conducted in accordance with the principles of the Declaration of Helsinki. Ethics 
Committee approval was obtained in each country.

Statistical Analysis
Continuous variables were described using mean ± standard deviation (SD). Categorical variables were described using 
proportions and percentages. Missing data were not replaced.

At baseline, patient characteristics were compared between those with and without T2D using a Chi-square test for 
categorical variables and a Wilcoxon test for continuous variables. Within-group treatment differences were evaluated 
with a paired t-test or Wilcoxon signed-rank test, for continuous variables with normal or skewed distribution, 
respectively. McNemar’s test or Cochran’s Q test were used for categorical variables, depending on the number of 
modalities. Effectiveness parameters of the most commonly used treatment, MPFF and diosmin, were compared using 
ranked ANCOVA. Quade’s method was used to transform the rank of the response variable and the covariate (baseline). 
The model was adjusted for country, CEAP class, and baseline characteristics.

Statistical significance was assumed when p<0.05 (two-sided). All statistical analyses were performed with the SAS® 

software version 9.4 or higher.

Results
VEIN STEP investigators enrolled a total of 6236 patients from nine different countries (China, Costa Rica, Dominican 
Republic, Honduras, Mexico, Morocco, Panama, Romania, and Ukraine). The full analysis set comprised 6084 (97.6%) 
patients with available data for the main variables (age, sex, weight, height, and CEAP class) and at least one follow-up 
visit. Of these, 702 (11.5%) had CVD with concomitant T2D and 5382 (88.5%) had CVD without T2D.

Baseline Characteristics
Most patients were female, ranging from 74.8% in patients with T2D to 78.4% in patients without (p=0.029). Patients 
with T2D were older than those without, with mean age of 58.8±11.2 vs 49.6±13.8 years; p<0.001, with about a third 
(31.6%) of patients in the older age category (≥ 65 years) vs 15.4% of patients without T2D. The mean body mass index 
(BMI) was also higher among patients with concomitant T2D than those without (30.0±4.4 vs 27.7±4.9 kg/m2, p<0.001), 
with 49.6% and 27.9% of patients, respectively classified as obese (BMI≥30kg/m2). A higher proportion of female 
patients with concomitant T2D had given birth than those without T2D (84.6% vs 68%) with a mean number of births of 
3.9±2.0 vs 2.6±1.5, respectively (all p<0.001). Patients with T2D reported more frequently concomitant hypertension 
than those without the disease (43.9% vs 17.1%, p<0.001). No significant differences were observed in the proportion of 
patients suffering from other venous disorders such as deep vein thrombosis, post-thrombotic syndrome, pelvic conges
tion syndrome, and hemorrhoidal disease between the two groups. Notably, more than 85% of patients reported 
concomitant hemorrhoidal disease (Table 1).
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Compared to patients without T2D, patients with the concomitant disease were more likely to present with advanced 
CEAP classes (C3 and above: 62.0% vs 41.2%) (Figure 1).

At the time of enrolment, none of the patients were undergoing treatment for CVD either with a VAD or compression 
therapy. Over half the patients had never previously received a treatment for CVD (54.7% with T2D and 67.2% without 
T2D). A previous treatment for venous leg disorders had been received by 38.2% of patients with T2D and 26% without. 
It consisted mainly of oral VADs (67.0%), topical therapy (58.6%), and compression (26.5%) in patients with con
comitant T2D. For those without T2D, the respective figures were 80.5%, 54.8%, and 30.5%. Only a small number had 
previously undergone a procedure or surgery for venous diseases in both groups (3.1% with T2D and 4.3% without).

At baseline, most patients reported pain, heaviness, swelling sensation and cramps, ranging from 91.6% (swelling) to 
96.3% (pain) of those with concomitant T2D and from 82.4% (cramps) to 94.2% (pain) of those without the disease. The 
intensity of these symptoms was significantly greater in patients with T2D than in those without (p<0.001) (Figure 2A). 
Consequently, these patients reported worse QoL, with a mean CIVIQ-14 global index score of 41.7±21.5 vs 32.1±19.9 

Table 1 Patients’ Demographics and Baseline Characteristics According to the 
Presence of Type 2 Diabetes (T2D)

Characteristics CVD Patients 
with T2D 

n=702

CVD Patients 
Without T2D 

n=5382

P value

Male/female, n (%) 177/525 
(25.2/74.8)

1162/4220 (21.6/78.4) p=0.029

Mean age (SD) years 58.8 (11.2) 49.6 (13.8) p<0.001
Number (%) per age group (years)

[18–35] 10 (1.4) 786 (14.6) p<0.001
[35–50] 118 (16.8) 1987 (36.9) p<0.001

[50–65] 352 (50.1) 1784 (33.1) p<0.001

[65–80] 198 (28.2) 719 (13.4) p<0.001
≥80 24 (3.4) 106 (2.0) p=0.013

Mean BMI (SD) kg/m2 30.0 (4.4) 27.7 (4.9) p<0.001
Number (%) per BMI category (kg/m2)

<18.5 4 (0.6) 58 (1.1) p=0.208

[18.5–25] 81 (11.5) 1478 (27.5) p<0.001
[25–30] 269 (38.3) 2344 (43.6) p=0.008

≥30 348 (49.6) 1502 (27.9) p<0.001

Sedentary lifestyle, n (%) 407 (58.0) 2025 (37.6) p<0.001

Current/former smoker, n (%) 140 (19.9) 920 (17.1) p=0.061

Family history of CVD, n (%) 228 (32.5) 1910 (35.5) p=0.116

Females having given birth, n (%) 444 (84.6) 2871 (68.0) p<0.001

Mean number of births (SD) 3.9 (2.0) 2.6 (1.5) p<0.001

Other venous disorders, n (%) 131 (18.7) 989 (18.4) p=0.855

DVT 9 (6.9) 96 (9.7) p=0.295
PTS 6 (4.6) 39 (3.9) p=0.727

PCS 1 (0.8) 17 (1.7) p=0.712

HD 120 (91.6) 864 (87.4) p=0.162

Hypertension, n (%) 308 (43.9) 922 (17.1) p<0.001

Abbreviations: BMI, body mass index. CVD, chronic venous disease. DVT, deep vein thrombosis. HD, hemor
rhoidal disease. PCS, pelvic congestion syndrome. PTS, post-thrombotic syndrome. SD, standard deviation. T2D, 
type 2 diabetes.
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for those without T2D, p<0.001 (Figure 2B). They also had more severe CVD than patients without T2D, as assessed by 
their physicians (mean VCSS score of 7.3±4.4 vs 5.4±3.7, respectively; p<0.001) (Figure 2C).

Lifestyle Advice and Conservative Treatments Prescribed at Inclusion
At inclusion, nearly all patients (with or without concomitant T2D) received lifestyle recommendations (96.9% and 
95.0%, respectively) and were prescribed at least one conservative treatment (98.9% and 98.3%, respectively) including 
compression and/or pharmacological treatment (VAD, painkiller, topical treatment) (Figure 3). Oral VADs were the most 
commonly prescribed conservative therapy (97.3% [n=683/702] and 95.6% [5145/5382] respectively), either as mono or 
combination therapy. The percentage of patients prescribed with compression, painkillers and topical treatments were 
significantly higher for those with concomitant T2D (56.7%, 53.4% and 41.5%, respectively) than for those without T2D 
(51.4%, 31.9% and 30.2%). A higher proportion of patients with T2D were prescribed a combination of conservative 
treatments, compared with those without T2D (22.9% vs 8.7%, p<0.001), while VADs alone were only prescribed to 
17.9% patients with T2D versus 26.5% patients without T2D (p<0.001) (Figure 3).

Among patients receiving oral VADs, MPFF was the most widely used. It was prescribed to 72.2% of patients with 
T2D and 75.9% of those without (13.8% and 21.5% as monotherapy, respectively). The second most prescribed drug was 
diosmin, which was prescribed in 24.6% of patients with T2D and 18.1% without T2D.

Patient-Reported Outcomes in Patients Treated with VAD-Based Therapy
Symptom Intensity
Compared to baseline, the global symptom intensity score showed improvement after 4 weeks treatment, with a mean 
change of −2.6±1.8 cm (p<0.001) in patients with concomitant T2D receiving VAD-based treatment (n=641). A similar 
improvement was observed for each symptom individually, with mean changes of −2.5±1.8 for pain, −2.5±1.9 for leg 
heaviness, −2.3±1.9 for cramps, and −2.3±2.0 for sensation of swelling (all p<0.001). In patients without T2D receiving 
VAD-based treatment (n=4853), changes in individual and global symptom intensity were also significant versus baseline 
(all p<0.001) and were of similar magnitudes to those observed in patient with T2D (not significant).

Figure 1 The distribution of CEAP (Clinical Etiology Anatomy Pathophysiology) classes among patients with chronic venous disease (CVD), with and without type 2 
diabetes (T2D). Chi-square tests were performed. ***p<0.001 between patients with and without T2D. 
Abbreviation: ns, non significant.
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Global Symptom Improvement
Improvements in symptoms as assessed by PGIC, were observed after 2 weeks among the majority of patients receiving 
VAD-based therapy (85.8% of those with concomitant T2D [n=506/590] and 91.6% of those without T2D [4214/4599]). 
This had increased to 97% of patients, both with and without T2D, by 4 weeks and was maintained in those who attended 
the optional week 8 visit.

Quality of Life
Compared with baseline, QoL was significantly improved after 4 weeks in patients with concomitant T2D receiving 
VAD-based treatment (n=488) with a mean change in CIVIQ-14 global index score of −19.5±15.6, and scores for pain, 
physical and psychological dimensions of −23.6±17.8, −20.7±17.8, and −16.5±17.1, respectively (all p<0.001). In 
patients without T2D (n=3702), the reduction in global index score observed with VAD-based treatment was also 
statistically significant after 4 weeks (−16.1±13.6; p<0.001). However, the magnitude of this reduction was lower than 
that observed in patients with concomitant T2D (p=0.022).

Figure 2 Chronic venous disease intensity, quality of life, and severity at baseline: (A) Symptom intensity assessed by patients using a 10-cm visual analog scale (VAS); (B) 
Quality of life assessed by the global index score using the ChronIc Venous Insufficiency quality of life Questionnaire (CIVIQ-14); (C) Symptom severity assessed by 
physicians using the Venous Clinical Severity Score (VCSS). The differences between CVD patients with and without T2D were statistically significant (p<0.001) in all graphs. 
Abbreviations: CVD, chronic venous disease; T2D, type 2 diabetes.
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Disease Severity
Compared with baseline, patients receiving VAD-based treatment showed a significant decrease in VCSS at V2, with 
a reduction in VCSS score of −2.8±3.5 in patients with T2D (n=489) and −1.8±2.7 in patients without T2D (n=3504) (all 
p<0.001). Notably, there was no statistically significant difference in the score reductions between patients with and 
without T2D (p=0.303).

Patient-Reported Outcomes: MPFF versus Diosmin
Patients with concomitant T2D receiving MPFF-based treatment (n=471) experienced a greater reduction in global 
symptom severity than those receiving diosmin-based treatment (n=159), based on VAS (Figure 4A). After adjustment 
for CEAP clinical class and main baseline characteristics, mean changes from baseline to V2 were −2.7±1.8 for MPFF- 
based treatment and −2.0±1.8 for diosmin-based treatment (p=0.004).

Individual analysis of symptoms revealed reductions in intensity that were significantly greater for MPFF-based vs 
diosmin-based treatment for pain (p=0.011), leg heaviness (p=0.006), and sensation of swelling (p=0.014). Both MPFF- 
based and diosmin-based treatment showed a significant reduction in cramp intensity at V2 versus V0 (p<0.001); 
however, the difference between them was not significant (mean changes: −2.4±2.0 vs −1.8±1.8, respectively; p=0.270).

Regarding QoL, a significant improvement for patients receiving either MPFF-based or diosmin-based treatment was 
observed at V2 (p<0.001), with no difference between the two groups (−21.3±15.8 vs −15.5±14.6, p=0.204) (Figure 4B).

Among patients with concomitant T2D, VCSS showed significant improvement for those receiving MPFF-based 
treatment (n=336) and those receiving diosmin-based treatment (n=144) (−3.0±3.3 and −2.4±3.8, respectively; both 
p<0.001 vs V0). The difference between groups did not reach statistical significance (p=0.236) (Figure 4C).

Figure 3 Recommendations and treatments prescribed at baseline. * p<0.05, ** p<0.01, *** p<0.001 between patients with and without T2D. The number of patients varies 
between categories. 
Abbreviations: CVD, chronic venous disease; T2D, type 2 diabetes; VAD, venoactive drug.
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Discussion
The global age-standardized total prevalence of diabetes is currently at 11.1%.8 In the VEIN STEP study, 11.5% of 
patients who consulted spontaneously or who had been referred for treatment of symptomatic CVD had T2D. In some 
VEIN STEP regions this prevalence was similar to the local diabetes prevalence, whereas in others, including Europe, it 
was much higher.23 In general, the literature shows up to twice the frequency of concomitant T2D in patients with CVD 
compared with the general population.12,24 In our subanalysis, patients presenting with both conditions had a higher 
cardiovascular risk profile, and were more likely to be older (mean age 58.8 vs 49.6 years), obese (49.6% vs 27.9% had 
a BMI ≥30 kg/m2), have a sedentary lifestyle (58.0% vs 37.6%), and concomitant hypertension (43.9% vs 17.1%) than 
those with CVD alone. These risk factors, typically found in modern-day society, are common to both CVD and T2D. 
Alongside genetic influences, the main drivers of T2D, such as increased obesity levels, sedentary lifestyles, high-calorie 

Figure 4 Mean changes from baseline to week 4 in (A) VAS, (B) CIVIQ-14 and (C) VCSS scores in patients with CVD and concomitant T2D receiving MPFF-based 
treatment compared with patients receiving diosmin-based treatment. CIVIQ-14, ChronIc Venous Insufficiency quality of life Questionnaire. * p≤0.05, ** p≤0.01. 
Abbreviations: ns, non significant. VAD, venoactive drug; VAS, visual analog scale; VCSS, venous clinical severity score; MPFF, micronized purified flavonoid fraction.
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diets and population ageing, have quadrupled the incidence and prevalence of T2D over the past half-century.25,26 The 
fact that CVD and T2D frequently coexist,13–15 suggests venous disease may be part of a possible cardiometabolic 
continuum.

The frequency of comorbid CVD and T2D is likely the result of a shared pathophysiology. It is hypothesized that 
when both conditions are present, they may have a combined negative effect on the vascular endothelium leading to 
endothelial dysfunction, vascular wall remodeling, increased vascular permeability and impaired blood flow.12,15,27–29 

Inflammation is widely accepted to be a driver of CVD. It primarily affects the microcirculation, with changes in 
capillary permeability, vein wall and valve remodeling, and increased oxidative stress.30 Likewise, hyperglycemia, 
hypertension, and obesity stimulate oxidative stress and inflammation, two major factors in the development and 
progression of T2D.31 Oxidative stress predisposes tissues to a pathological state that can lead to direct cellular damage 
and trigger an inflammatory cascade that further perpetuates tissue injury. It has been suggested that an inflammatory 
diabetic environment may make it more likely for CVD to develop. Data in support of this have been provided by a small 
study of 80 patients, 40 with T2D and 40 without, with chronic venous insufficiency (CVI) of the lower limbs.28 In both 
sets of patients, ultrasound scans of the lower extremities were performed, and the microvasculature was analyzed by 
Doppler flowmetry. Among those with T2D and CVI, there was a greater incidence of saphenofemoral junction and 
perforating vein failure in the lower extremities, in addition to severe leg edema and trophic changes. These complica
tions were more frequent in T2D patients with uncontrolled blood sugar and earlier disease onset. This led the authors of 
the paper to suggest that T2D may exacerbate the course of CVI by disrupting the microcirculation of the lower 
extremities. Results of a study in 782 Chinese subjects with cardiometabolic risk factors further support the hypothesis 
that T2D may be a risk factor for early-onset CVD of the lower limbs.32 Other studies have provided evidence that 
diabetes often precedes the development of CVD. An international survey of 900 patients with CVD, 53% of whom had 
comorbid T2D, found that diabetes was more likely to be diagnosed before CVD, with a mean difference of 5.3 years.33

The intersection between CVD and T2D is frequently overlooked, but the presence of T2D may predispose 
individuals to the development and progression of CVD. Results from the current VEIN STEP subanalysis indicate 
that patients with CVD who had concomitant T2D were more likely to present with a more advanced (C4-C6) CEAP 
class than those without T2D (24.1% vs 11.3%, respectively). Physician-assessed VCSS also confirmed a significant 
difference in clinical severity between those with and without T2D. These findings are in agreement with an Italian 
observational study which included over 10,000 patients with CVD and reported that the presence of T2D was associated 
with more severe signs of the disease in 50% of the population.34 A number of other studies have also reported more 
severe forms of CVD in patients with T2D than patients without.27,32,33,35 Delayed wound healing is a further common 
complication of T2D36 that may have a negative impact in higher CEAP classes, particularly for patients with venous 
ulcers.

Among patients with T2D, patient-reported CVD symptoms were typically more frequent and severe. There were 
statistically significant differences between those with and without T2D for VAS-assessed global symptoms as well as 
individual symptoms of pain, leg heaviness, cramps, and sensation of swelling. The correlation of symptom intensity 
with the severity of the disease has been debated.37,38 However, it is hypothesized that ischemia and elevated pro- 
inflammatory states associated with both CVD and T2D may exacerbate symptom severity.

CVD can impair health-related QoL at all stages of the disease, affecting physical, psychological and social 
functioning.39,40 T2D also has a major impact on health-related QoL, which progressively worsens as glycemic control 
deteriorates and with increasing number of disease complications.41 As expected given the progressive nature of both 
diseases, this subanalysis revealed a significantly worse QoL rating for individuals with CVD and T2D than for those 
with CVD only.

In the current study, patients with T2D were less likely to receive monotherapy and more likely to be prescribed 
multiple conservative therapies compared to those without T2D. For example, the combination of four conservative 
treatments (oral VAD, compression, pain killer, topical therapy) was prescribed to 22.9% of patients with T2D vs 8.7% of 
those without T2D, which is suggestive of greater CVD severity in patients with concomitant T2D. MPFF was the most 
widely prescribed VAD, followed by diosmin. Given that the majority of patients received these medications, it was of 
interest to conduct a comparison of the two treatments in patients with T2D. Compared to diosmin, MPFF was associated 
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with a greater improvement in VAS-assessed symptom severity, global symptom severity, and individual symptoms of 
pain, leg heaviness, and sensation of swelling. A non-significant trend for greater improvement with MPFF was also 
observed for cramps. Improvements in QoL reflected the reduction in symptom severity, as well as reduction in VCSS 
score for both MPFF and diosmin treatment.

Venoactive drugs such as MPFF and diosmin have anti-inflammatory, antioxidant, and free-radical scavenging 
properties.30,42,43 They target several inflammatory pathways involved in the microvascular damage associated 
with CVD30 and T2D.44 Due to its unique combination of active flavonoids, MPFF has shown greater effective
ness than diosmin on microvascular variables in an experimental model of venous hypertension.45 In addition, data 
from randomized, placebo-controlled trials and subsequent meta-analyses have confirmed its efficacy for improv
ing leg symptoms, edema, and QoL in patients with CVD,46,47 and resulted in high levels of recommendation in 
international guidelines.42 The current subanalysis, provides support for considering the use of VADs as part of the 
treatment strategy in patients with CVD including patients who have T2D.

When treating patients with T2D, it is essential to perform a comprehensive screening for CVD, and vice versa. Edema 
and trophic changes in the lower limbs, which are common to both CVD and T2D, must be carefully assessed in patients with 
T2D in order to rule out other conditions, such as heart failure. The co-existence of T2D with CVI can also impact wound 
healing outcomes, and the presence of diabetic neuropathy can mask symptoms of CVI due to reductions in pain.28 Despite 
the burden of CVD and T2D among the general population, CVD signs and symptoms are often overlooked, particularly in 
the presence of additional comorbidities.33 However, as this subanalysis has shown, CVD severity and QoL are significantly 
worsened in patients with T2D. This highlights the need for early diagnosis and treatment with agents such as VADs, which 
have been proven to reduce the microvascular damage common to both conditions.12,16

Strengths and Limitations
The strength of the VEIN STEP study lies in the collection of large-scale data during the course of usual care. The data 
therefore reflect the characteristics and patterns of patients with CVD and T2D and their treatment in routine clinical practice. 
To the best of our knowledge, there are no published large-scale studies describing real-world conservative treatment 
approaches of patients with concomitant CVD and T2D. Other strengths include the prospective recruitment of participants 
from general practitioner practices, and the use of the CEAP classification, an internationally accepted standard for 
describing patients with CVD and for reporting clinical research findings. Additionally, participants were recruited from 
nine different countries in five continents, so findings are more likely to be generalizable to wider populations. Limitations of 
the VEIN STEP study have been fully described in the study’s original publication.17 However, this analysis failed to record 
HbA1c levels and disease onset for T2D, thus their impact on CVD severity could not be assessed. Observational real-world 
studies can only evaluate association and not causality. Due to these limitations, real-world data analyses cannot be used as 
stand-alone evidence to validate the efficacy and/or safety of a given treatment. Consequently, while comparisons have been 
made between MPFF and diosmin, this was not a randomized comparison and the data should be interpreted with caution, 
particularly as the proportion of patients receiving the two treatments differed.

Conclusions
CVD and T2D frequently coexist, share similar risk factors, and may have a common microvascular pathophysiology. 
Results from this VEIN STEP subanalysis indicate that CVD patients with T2D are more likely to present with a higher 
CEAP class, have a greater number and severity of CVD signs and symptoms, and a worse QoL than CVD patients 
without T2D. Conservative therapy with VAD, most commonly MPFF, was observed to be associated with significant 
symptomatic improvements in patients with CVD and T2D. Wider recognition of the frequency and impact of comorbid 
CVD and T2D and earlier specialist intervention are also required to improve care in this population.

Data Sharing Statement
The datasets used and analyzed during the current study are available from the corresponding author upon reasonable 
request.
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