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Purpose: Venoactive drugs are widely used to improve the symptoms and signs of chronic venous disease. This study
aimed to analyze the rate of adverse events after venoactive drug prescription and subsequent compliance and switching
rates.

Methods: Using the National Health Insurance Service database, individuals with at least one chronic venous disease code
between January 2009 and December 2019 were identified, and 30% (2,216,780 individuals) of these were sampled. Finally,
1,551,212 patients were included, and we analyzed adverse events, compliance, and switching rates with 8 venoactive
drugs, including Vitis vinifera extract, naftazone, micronized purified flavonoid fraction, Vitis vinifera leaf extract, diosmin,
diobsilate calcium, bilberry fruit dried extract, and sulodexide.

Results: The most commonly prescribed venoactive drug was Vitis vinifera extract (72.2%], followed by sulodexide (9.3%),
and Vitis vinifera leaf dry extract (8.2%). Adverse event rates were significantly lower in the naftazone and diosmin groups
(P =0.001 and P = 0.002, respectively) and significantly higher in the Vitis vinifera leaf dry extract group (P = 0.009). Drug
adherence to sulodexide was the highest throughout the study period, followed by billberry extract and dobesilate (all P <
0.001). For most drugs, the drug switching rate was low (<5.0%).

Conclusion: Vitis vinifera extract was the most commonly prescribed venoactive drug in Korea, and drug adherence to
sulodexide was the highest among all venoactive drugs. The adverse event rates were significantly lower in the naftazone

and diosmin groups.
[Ann Surg Treat Res 2023;104(5):288-295]
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INTRODUCTION

Chronic venous disease (CVD) is defined as an abnormally
functioning venous system due to venous valvular incompetence
with or without associated venous outflow obstruction; this
may affect the superficial venous system, deep venous system,
or both. The goal of CVD treatment is to decompress the sources
of increased venous pressure, and a wide range of treatment
options are currently available, both conservative and invasive [1].

Pharmacological treatment with venoactive drugs (VADs)

can improve venous tone and contractility, reduce edema and
inflammation, and improve microcirculation [2]. The main
modes of action of VADs are decreasing capillary permeability
and reducing release of inflammatory mediators [1]. Compared
with placebo, VADs may have beneficial effects on objective
measures of leg edema and on some signs and symptoms
related to CVD, such as pain, cramps, restless legs, sensation
of swelling, paresthesia, and trophic disorders [3]. VADs are
associated with adverse effects, and the selection of VAD is
usually based on drug-related adverse events or efficacy [4].
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Currently, several VADs are frequently prescribed in Korea,
but there have been no reports on compliance or tolerability
for each VAD. This study aimed to analyze the rate of adverse
events after VAD prescriptions, as well as compliance and
switching rates.

METHODS

Study design
This retrospective cohort study used National Health

Insurance (NHI) claims data from the anonymized public data
provided by the National Health Insurance Service (NHIS). The
study was conducted in accordance with the guidelines of the
Declaration of Helsinki and was approved by the Institutional
Review Board of Kyung Hee University Hospital at Gangdong
(KHNMC 2019-10-005).

Data source
This study used the NHIS data from patients with CVD

between January 2009 and December 2019. Since the
introduction of the NHIS in 1989, the Korean government has
collected patient medical records and information regarding
medical resource utilization. Since all citizens are obligated to
join, the NHI program includes more than 98% of citizens. The
Health Insurance Review and Assessment Service has built a
national database using medical expense claims data submitted
by medical institutions to provide real-world data. NHIS data
are recorded as claims for medical service items provided to
patients, including diagnosis, treatment, and prescription
information from anonymized personal identification numbers.

Study population

A flow diagram is shown in Fig. 1. Among individuals with
at least one CVD code (including subcodes ICD-10 180, 183,
1861, 1862, 1863, and 187) between January 2009 and December
2019, 30% (2,216,780 persons) were randomly sampled due to
the data provision regulations of NHIS. Data from 1,551,212

patients who received a prescription for drugs to treat CVDs
(Vitis vinifera extract, naftazone, micronized purified flavonoid
fraction [MPFF], Vitis vinifera leaf extract, diosmin, dobesilate
calcium, bilberry fruit dried extract, sulodexide) were selected
for analysis. The date of the first VAD prescription was set as
the index date. Patients with an index date of 2017 or later were
excluded if they had a follow-up period of >2 years. Patients
who underwent venous procedures before the index date
and those who used combined VADs at the index date were
excluded from the analysis to avoid difficulty in analyzing drug-
related outcomes. Finally, 497437 participants were included in
the study. The analysis only included cases in which the sum of
prescription days for each drug after the index date was at least
70% (129 days or more) within the first 6 months.

Study outcomes

Primary outcome

The primary outcomes were drug compliance and withdrawal.
Drug adherence was analyzed for each case where the sum of
the prescription days for the first medication was =80% within
3 months, 6 months, 1 year, and 2 years after the index date.
The rates of drug withdrawal, termination, and combination
with other diseases were also evaluated. The withdrawal period
was defined as no record of drug use for CVD for >60 days.
Cases in which 2 or more drugs were taken together during the
study period were defined as drug combinations.

Secondary outcome

Adverse events were confirmed for each case where there was
a code mentioned as a side effect of the drug in the Ministry
of Food and Drug Safety approval documents (Supplementary
Table 1). Adverse events were confirmed for cases that occurred
within 3 months, 6 months, 1 year, and 2 years, and within the
entire period until the first occurrence after the index date. The
number of procedures or surgeries performed for varicose veins
during the study period was also analyzed.

30% of patients diagnosed with chronic venous disease
(n=2,216,780)
T | Patients not taking venoactive drugs
2 d (n = 665,568)
Patients taking venoactive drugs with diagnosis
(n=1,551,212)
T First venoactive medication taken after index date
v (n=610,557)
Index date before December 31, 2016
(n =940,635)
T | Excluding cases with existing adverse events
2 d (n =415,552)
| (n = 525,083)
T Excluding patients who had surgery before index date
v (n=19,887)
| (n = 505,196) |
T | Excluding patients who took 2 or more drugs at the
v i time of index date (n = 7,759)

| Final study subjects (n = 497,437) |

Fig. 1. Study flow diagram.
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Statistical analysis
Demographic characteristics and outcome variables are

presented as frequencies and percentages. Univariate logistic
regression analysis was performed to analyze whether surgery
or adverse events occurred depending on the types of drugs
taken and whether drug compliance differs by the type of
medication taken for the first time. The outcome variables are
presented as odds ratios (ORs), 95% confidence intervals (CIs),
and P-values. Two-sided significance tests were performed with
the significance level set at 0.05. Patients were divided into 5
age groups with 10-year intervals: <30, 30-39, 40-49, 50-59,
60-69, 70-79, and =80 years. All analyses were performed

using SAS software ver. 7.1 (SAS Institute).

RESULTS

Demographics of the study population

The baseline characteristics of the study population are
summarized in Table 1. The most commonly prescribed

venotonic drug was Vitis vinifera extract (n = 20,814, 72.2%),
followed by sulodexide (n = 2,683, 9.3%), and Vitis vinifera
leaf dry extract (n = 2,377, 8.2%). The prescription rate was
higher in women than in men (60.9% vs. 39.1%). Regarding age
groups, the prescription rate was highest in those in their 60s,
followed by those in their 50s and 70s (26.9%, 26.2%, and 21.2%,
respectively). The numbers of patients who underwent surgery
while taking the drug were highest in the dobesilate and MPFF
groups (9.2% and 6.1%, respectively) and lowest in the bilberry
extract group (0.3%).

Drug compliance
Drug compliance was evaluated based on adherence and

switching to other drugs (Figs. 2, 3). Drug adherence to
sulodexide was the highest throughout the study period,
followed by bilberry extract and dobesilate (all P < 0.001). Drug
adherence was significantly lower for naftazone, diosmin, and
MPFF (all P < 0.001). When compared to the rest of the drugs,
adherence to Vitis vinifera extract was lower at 3 months but

Adherence OR (95% CI) P-value

3 mo

Sulodexide 9.37 (8.94-9.82) | <0.001

Vitis vinifera ext 0.80 (0.78-0.82) [ | <0.001

MPFF 0.82 (0.78-0.87) ] <0.001

Naftazone 0.52 (0.49-0.55) u <0.001

Vitis vinifera leaf dry ext  1.05 (1.02-1.09) 0.006

Diosmin 0.42 (0.37-0.47) - <0.001

Dobesilate 1.80 (1.67-1.94) = <0.001

Bilberry ext 5.48 (4.93-6.10) - <0.001

6 mo

Sulodexide 9.82 (9.34-10.33) m <0.001

Vitis vinifera ext 0.87 (0.85-0.90) [ | <0.001

MPFF 0.68 (0.64-0.73) u <0.001

Naftazone 0.35 (0.32-0.38) - <0.001

Vitis vinifera leaf dry ext  0.94 (0.89-0.98) | 0.008

Diosmin 0.36 (0.31-0.43) —-— <0.001

Dobesilate 1.69 (1.54-1.85) - <0.001

Bilberry ext 4.74 (4.18-5.37) - <0.001

1yr

Sulodexide 9.04 (8.53-9.57) W <0.001

Vitis vinifera ext 0.95 (0.92-0.99) [ | 0.009

MPFF 0.57 (0.52-0.62) | ] <0.001

Naftazone 0.27 (0.24-0.30) - <0.001

Vitis vinifera leaf dry ext  0.87 (0.82-0.92) | <0.001

Diosmin 0.32 (0.26-0.40) — <0.001

Dobesilate 1.55 (1.38-1.74) L g <0.001

Bilberry ext 4.60 (3.97-5.33) = <0.001

2yr

Sulodexide 7.45 (6.94-7.99) - <0.001

Vitis vinifera ext 1.14 (1.08-1.19) <0.001

MPFF 0.49 (0.43-0.56) - <0.001

Naftazone 0.22 (0.19-0.25) -—= <0.001 Fig. 2. Drug adherence. Each

Vitis vinifera leaf dry ext  0.75 (0.70-0.82) - <0.001 drug with reference to all other

Diosmin 0.29 (0.22-0.38) — <0.001 drugs OR. odds ratio: Cl. confi-

Dobesilate 1.32 (1.13-1.54) <0.001 dencé in,terval' ext/ e;<tract'

Bilberry ext 3.22 (2.63-3.95) —— <0.001 MPFF, micronizea purified flavo:
018025035 0,50 071 10 041 20 noid fraction.
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Diosmin Dobesilate

0.08%

Sulodexide vitis é/)l(rzlfera MPFF Naftazone \l/égs% g’r’;lf:;f
Sulodexide 3.83% 0.25% 1.34%
Vitis vinifera o
oxt 0.97%

MPFF 1.34%
Naftazone
Vitis vinifera
leaf dry ext

Diosmin

Dobesilate
Bilberry ext 0.28%

0.12% 0.1%

0.19% 0.17%

0.18%

0.09%

B <0.3%

[ 0.3%-0.6%
1 0.6%-1.0%
1 1.0%-5.0%
[ 5.0%-100%

Bilberry ext
0.25%
0.08%
0.05%
0.02%
0.07%

0.01%

Fig. 3. Heatmap of changed drugs (%) among all started drugs. ext, extract; MPFF, micronized purified flavonoid fraction.

Table 2. Drug withdrawal, termination, and combination rate (%)

Drugs on resumption

Combination

Drug Ul fermination after withdrawal with other drug(s)
Sulodexide 87.99 3.28 0.44 2.69
Vitis vinifera ext 95.47 1.93 25.53 0.47
MPFF 86.79 3.59 1.58 1.72
Naftazone 91.85 2.81 2.72 0.53
Vitis vinifera leaf dry ext 86.11 6.36 4.76 0.62
Diosmin 87.98 3.40 0.62 0.73
Dobesilate 86.23 4.55 0.42 1.44
Bilberry ext 78.38 3.35 0.11 3.41

ext, extract; MPFF, micronized purified flavonoid fraction.

higher at 2 years, while that of Vitis vinifera leaf dry extract was
higher at 3 months but lower at 2 years (all P < 0.05).

For most drugs, the drug switching rate was less than 5%.
Vitis vinifera extract was most commonly used as a combination
or switch drug, whereas bilberry extract was least frequently
chosen as a switch drug. Table 2 summarizes drug withdrawal,
termination, and combination rates. The drug withdrawal rate
was lowest for bilberry extract (78.33%) and highest for Vitis
vinifera extract (95.47%). Termination was highest in Vitis
vinifera leaf dry extract (6.36%). Combination treatment with 2
or more drugs was observed in less than 5% of patients. Bilberry
extract (3.41%) and sulodexide (2.69%) were most commonly
used in combination treatments.

Adverse events
The risk of adverse events is depicted in Fig. 4. During the

entire study period, adverse events were significantly lower in
the naftazone and diosmin groups (P = 0.001 and P = 0.002,
respectively), and significantly higher in the Vitis vinifera leaf
dry extract group (P = 0.009). At 3 months, adverse events were

lower in the Vitis vinifera extract group than in the other (OR,
0.87; 95% CI, 0.76-0.99; P = 0.034). Adverse events associated
with dobesilate were significantly higher than those associated
with other drugs at 3, 6, 9, and 12 months (P = 0.025, P =
0.037, P = 0.001, and P = 0.007, respectively). Interestingly, the
adverse events of Vitis vinifera extract were significantly lower
at 3 and 6 months (P = 0.034 and P = 0.024, respectively), while
those of the Vitis vinifera leaf dry extract were not significantly
different from those of the other drugs at 3 months (P = 0.198)
and were significantly higher at 6 months and 2 years (P = 0.033
and P = 0.012).

DISCUSSION

CVD is a prevalent disease with a wide spectrum of
clinical manifestations [5]. The Clinical Etiology Anatomy
Pathophysiology (CEAP) classification of CVD is widely used
to describe CVD stages based on clinical manifestations and
other characteristics of the disease, and the choice of CVD
treatment used to improve patients’ symptoms depends on
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Adherence OR (95% ClI) P-value
All adverse events
Sulodexide 1.07 (0.99-1.16) 0.077
Vitis vinifera ext 1.02 (0.97-1.08) 0.387
MPFF 1.90 (0.79-1.01) —H 0.083
Naftazone 0.57 (0.49-0.65) —— 0.001
Vitis vinifera leaf dry ext  1.12 (1.03-1.22) P 3 0.009
Diosmin 0.62 (0.46-0.84) —a— 0.002
Dobesilate 1.18 (1.00-1.40) —— 0.052
Bilberry ext 1.16 (0.95-1.42) —— 0.150
3 mo
Sulodexide 1.07 (0.87-1.32) —i— 0.508
Vitis vinifera ext 0.87 (0.76-0.99) — 0.034
MPFF 1.13 (0.83-1.55) — 0.439
Naftazone 1.03 (0.73-1.46) —— 0.868
Vitis vinifera leaf dry ext  1.15 (0.93-1.42) -+ 0.198
Diosmin 0.79 (0.33-1.94) 0.614
Dobesilate 1.52 (1.05-2.20) —_—— 0.025
Bilberry ext 0.83 (0.47-1.49) = 0.539
6 mo
Sulodexide 1.04 (0.89-1.21) —— 0.646
Vitis vinifera ext 0.89 (0.81-0.99) E & 0.024
MPFF 1.15(0.91-1.44) —| 0.242
Naftazone 0.93 (0.72-1.21) —— 0.602
Vitis vinifera leaf dry ext  1.18 (1.01-1.38) — i 0.033
Diosmin 0.64 (0.31-1.29) 0.212
Dobesilate 1.35(1.02-1.80) —— 0.037
Bilberry ext 1.00 (0.68-1.47) —— 1.000
9 mo
Sulodexide 0.97 (0.85-1.10) 0.637
Vitis vinifera ext 0.93 (0.86-1.01) 0.102
MPFF 1.07 (0.87-1.30) 0.529
Naftazone 1.00 (0.80-1.24) 0.965
Vitis vinifera leaf dry ext  1.10 (0.96-1.25) il 0.163
Diosmin 0.76 (0.44-1.31) = 0.321
Dobesilate 1.51 (1.20-1.91) —a— 0.001
Bilberry ext 1.05 (0.77-1.45) — 0.751
1yr
Sulodexide 0.96 (0.86-1.09) i 0.549
Vitis vinifera ext 0.96 (0.89-1.03) 0.228
MPFF 1.03 (0.86-1.23) 0.759
Naftazone 0.93 (0.77-1.14) —— 0.503
Vitis vinifera leaf dry ext  1.12 (1.00-1.27) —l- 0.053
Diosmin 0.71(0.43-1.17) —_— 0.183
Dobesilate 1.35(1.08-1.68) —i— 0.007
Bilberry ext 0.99 (0.74-1.33) —a— 0.942
2yr
Sulodexide 0.96 (0.87-1.05) 0.368
Vitis vinifera ext 0.99 (0.93-1.05) 0.760
MPFF 1.00 (0.86-1.15) 0.955
Naftazone 0.85 (0.73-1.00) —— 0.056
Vitis vinifera leaf dry ext  1.13 (1.03-1.25) - 0.012
Diosmin 0.70 (0.47-1.03) —— 0.073
Dobesilate 1.19 (0.99-1.44) —— 0.064
Bilberry ext 0.95 (0.75-1.21) —— 0.689
035 050 o7 10 141

the CEAP stage [6]. VADs are frequently prescribed to patients
with CVD to alleviate symptoms of venous hypertension
by increasing venous tone [7,8]. A recent systematic review
suggested that VADs were effective in reducing edema, but

Fig. 4. Adverse events. Each drug
with reference to all other drugs.
OR, odds ratio; Cl, confidence
interval; ext, extract; MPFF,
micronized purified flavonoid
fraction.

were associated with a higher risk of adverse events than
placebo [3]. In this study, we purposed to evaluate efficacy and
safety directly by analyzing drug compliance and switching
rates for individual VADs available in Korea. In our study, Vitis
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vinifera extract was the most commonly prescribed drug. An
interesting finding of this study was that the risk of adverse
events and rates of drug compliance did not match. The
compliance was highest with sulodexide, Vitis vinifera leaf dry
extract, and dobesilate, but the adverse events were highest
in Vitis vinifera leaf dry extract and dobesilate. This finding
is contrary to the belief that adverse drug events affect drug
compliance. This result can be interpreted in several ways:
first, the adverse events did not seem to be serious enough
to reduce compliance. The most common adverse events of
Vitis vinifera leaf dry extract and dobesilate were urticaria
and gastrointestinal disturbances [9,10], but these drugs were
relatively well tolerated and the adverse events were not serious
[11]. Second, better compliance with these drugs might result
from better symptom improvement that outweighs the risk due
to adverse events. Regarding the efficacy of these drugs, while
the recommendation level was weak with a moderate quality
of evidence, decreases in limb volume and pain were reported
[10,12-14]. Therefore, further studies are required to clarify the
efficacy of these drugs. Third, the relatively high compliance
might have resulted from the prescription by a physician. The
switching rate was relatively low (>5%) for most of the drugs
and similar for all VADs, and the patients tended to comply well
with the physician's initial prescriptions.

At present, the efficacy of VADs has been demonstrated
by meta-analyses and comparative trials, and Ruscus +
hesperidin methylchalcone (HMC) + vitamin C and MPFF
have been shown to be effective, with high-quality evidence
[12,15]. Despite the high level of evidence, the Ruscus + HMC
+ vitamin C formulation is not yet widely used in Korea, and
MPFF is not used as frequently as other drugs. More evidence
on the efficacy and safety of the included drugs is needed for
evidence-based decision-making, as most evidence for other
VADs is weak [12].

A limitation of this study is the lack of information on
patients, including CVD severity, symptoms, type of institution
where they were treated, or severity of adverse events, which
could potentially affect drug compliance and switching rates.

Second, owing to the limited amount of data provided by the
NHIS, only a 30% sample was provided for this study. Since it
was extracted by a random algorithm of the NHIS, the sample
should be representative, but the possibility of selection bias
cannot be excluded. Despite these limitations, this study has
strength in that it is the first to analyze VAD prescription status
through national database analysis and compare adherence and
adverse events for each drug,

SUPPLEMENTARY MATERIALS

Supplementary Table 1 can be found via https://doi.
org/10.4174/astr.2023.104.5.288.
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