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THE EFFICACY AND SAFETY OF HERBAL MEDICINE COMBINATION FOR MANAGEMENT OF LEG SYMPT
OMS DUE TO CHRONIC VENOUS DISEASETHAI PATIENTS: A DOUBLE BLINDED RANDOMIZED CONTROL
LED TRIAL.. ADVISOR: Asst. Prof. Naowarat Kanchanakhan, Ph.D.

The herbal medicine combination containing 2% Asiaticoside and 1% Acemannan in a 2% Acetyl
Salicylic Acid in beeswax encapsulation as an ACTIVE treatment (HMC) was developed as a topical gel
preparation as treatment options for Chronic Venous Disease (CVD) with mild-to-moderate severity. Methods:
The efficacy and safety of HMC as compared with a CONTROL treatment (C) (2% Acetylsalicylic Acid) was
investigated in a double-blind randomized controlled trial, 42 CVD patients, 21 of whom allocated either HMC
or C, for 12-week continuous treatment. The efficacy assessment employed Venous Clinical Severity Score
(VCSS), Physician-Rating Symptoms Perception Score (PRSPS), Patients Self-Rating Symptoms Score (PSSS) and
two types of short-form health-related quality of life scores, a Medical Assessment Study, 14-item Chronic
Venous Disease (MOS CIVIQ 14), and a 12-items Genearal Health (MOS SF 12). The short-term safety assessed
with patients-self reported adverse events. The primary endpoint was a responder rate defined by 50%
reduction of the VCSS after 4-weeks of treatment from baseline. The secondary endpoints assessed
improvement of overall sympotms assessed by VCSS, PRSPS, PSSS, MOS CIVIQ 14 and MOS SF12 accordingly.
Results: CVD Thai patients(N=42) in general and regardless of clinical severity class (CEAP1/CEAP2) or Co-
morbidity responded 57.14 % to HMC(N=21) as compared with 9.52% for C(N=21), the responder rate was
significantly dependent on intervention, p= 0.003, P= 0.003 and p= 0.003 respectively. HMC reduced VCSS
significantly better than C, overtime at 4-weeks 11.9048(6.4908) VS 22.4702 (7.9438) p<0.001. HMC reduced
PRSPS and PSSS significantly better than C, at Basline to 2-weeks p=0.001 and p=0.017, 2-4 weeks p=0.001 and
p= 0.004, and 8-12 weeks p=0.001 and p=0.003 respectively. After 12-weeks from baseline, both global and
subscore for MOS SF 12 MOS CIVIQ-14, treatment with HMC and C significantly improved at p<0.001, p<0.001
(MOS CIVIQ 14) respectively. For adverse drug events reported, no statistical significant different between HMC
and C from baseline to the end of 12-week follow-up (p= 0.756). Conclusion. The herbal medicine
combination containing 2% Asiaticoside, 1% Acemannan in 2% Acetyl Salicylic Acid in Beeswax encapsulation
(HMQ) as a gel preparation topical administration provided clinical responder rate better than the Control. Both

HMC and C were not significant different in terms of safety assessment.
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CHAPTER |
INTRODUCTION

1.1 BACKGROUND

Chronic venous disease (CVD) is a global health burden especially in the West
which  reported the presence of varicose veins as high as 20-33%. In many cases,
clinical history and physical examinations looking for patient’s symptoms severity
could help confirm diagnosis of CVD [1,2]. In Thailand, a high incidence of superficial
varicose vein of 32.99% or so had been reported, however these patients were not
usually presented with serious problematic leg symptoms. In addition, many of most
probable CVD diagnosed patients did not seek medical treatments as had been
reported among female factory workers particularly in Thailand [3]. Moreover, the
important findings had been reported that the hospitalized leg ulcer patients in
Thailand were mainly diagnosed with late stage CVD with leg ulcers, primarily of
venous origin which often due basically to the untreated CVD [4]. Nevertheless, these
problematic leg symptoms reported by specialists in Thailand were still largely varied
differently among both young and older CVD patients [5]. An epidemiological study
at primary care setting for probable patients diagnosed with chronic venous
insufficiency (CVI), had reported problematic leg symptoms such as heaviness in the
legs, itching as their common symptoms [6]. Though gross appearances of cutaneous

skin lesions such as varicose veins were essential to confirm the diagnosis of CVD,
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other supports such as concurrent presence of troubling symptoms should also be
helpful to secure CVD diagnosis [7]. In practice, many patients with venous
insufficiency did not receive proper early diagnosis and thereby early treatment [8].
Inadvertently, many of such silent CVD patients was remain under-diagnosis and
under-treated in some way, whereby patients still seek symptomatic treatment with
other systematic drugs especially various types of pain-killers. The above was dued
basically to unavailable of effective standard medication for treatments of CVD. The
current treatment modalities were primarily employing compression stocking and
encouraging patients’ lifestyle self-modifications. It was so clearly observed,
particularly if such CVD patients’ condition was not severe enough to deserve
expensive surgical procedure. Several studies involving CVD and or CVI have been
concurrently reporting poor health-related quality of life (HRQOL) among individual
diagnosed with CVD and or CVI. These were widely investigated by many authors
elsewhere [9-14]. As results, these findings have been strongly suggesting the needs
for early diagnosis and early treatment of CVD as preventive issue. Subsequently,
the former would be allowing early spotted CVD and the later the effective
treatment of CVD with the implication of improving HRQOL and preventing later
ongoing of the disease process. Since there has been no effective standard
medication for management of CVD, an attempt to develop medication especially
the herbal-base medicine, that should be safe and effective to alleviate overall

problematic leg symptoms of CVD had been initiated. Subsequently, the literature
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reviews for possible selection of probable safe and effective herbal-based medicinal
agents were performed through electronic database searching via PubMed, Medline,
Google Scholar and the Cochrane Library. The search query began with “drug
treatment of chronic venous disease” filtered with subjected to clinical trial,
available as at least abstracts and investigation only in human since 1960 to 2015.
There were only 356 articles founded. Subsequently, an exhaustive screened through
each of the abstracts to exclude the overlapping CVI reported within either the
domain of other cardiovascular disease or CVI mimic with venous leg ulcers. Subject
to data exclusion, with consultations and agreements among researchers for the
search data with a vascular specialist were conducted. It was noteworthy that,
despite many of such studies with connection to efficacy and safety of herbal-based
agents had already been reported, there were still reflection of conflicting evidences
of whether there was the true efficacy of herbal drugs as due mainly to inconclusive
or inexplicable mechanism of actions or the other. The above was probably due to
limitations of study designs. Among these active herbal medicinal agents, two major
active herbal extracts namely (1) Titrated  Extract Centella  Asiatica (TECA) -
Asiaticoside (2) Acemannan (Aloe vera) were identified as the most likely safe and
effective and a truly herbal extract. In addition, possibility of bringing Acetylsalicylic
Acid (ASA) pharmaceutical base with enhance skin absorption and possibly render
therapeutics effects through microencapsulation was developed. These selections

were based on possible synergistic of different mechanism of actions combined as
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intended for anti-inflammation, anti-fibrosis and anti-coagulation, antibacterial and
immunomodulation [15-25,111-122.142-150]. These two herbal-medicine extracts
were obtained through US - FDA verified plants extracts globally commercial source,
to ensure the extracts contents to allow precision in formulation. The herbal
medicine combinations topical formulation was formulated later as a pilot-scale by
incorporation of the two herbal extracts in combination into the ASA
microencapsulation bases to become a finished product for clinical investigation in
CVD patients. In a later stage, a research protocol for hospital ethical approval to get
patient accessibility was submitted and being granted to investigate at Somdet Phra
Yanna Sangworn (SDPY) Hospital Wiang Chai, and Chiang Rai, Hospital Thailand. The
investigation clinical trial was thereby registered within biomed central domain as

ISRCTN No.54360155 [28].

1.2  RATIONALE

The rationales to conduct clinical investigation of 2% Titrated Extract of Centella
Asiatica (TECA) and 1% Acemannan within a 2% ASA microencapsulation bases by
looking at efficacy and safety in reduction of the leg symptoms due to CVD in Thai
patients suffering are as following:

1. The first and foremost, since there is neither effective standard medical

treatment particularly topical formulation had ever been developed for
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treatment of CVD. Thus, this is the first protocol clinically developed with
herbal-medicine formulation for topical management of leg symptoms of CVD.
Though numbers of herbal-medicine and herbal extracts intended for
systematic administration as medical treatments for CVD are available, the
outcomes of such clinical trials provided inconclusive evidence. In addition,
several herbal-based products were released into market despite some
anecdotal reports with respect to efficacy and safety.  Moreover, the
applications of both compression stocking either elastic or non-elastic bandage
which remains the standard options despite its inconvenient administrations
had been encountered by patients and regarded as noncompliance in the long-
term. Likewise, clinical limitations of various treatment modalities were limited
due to current cost containment. The lack of awareness campaign for CVD
diagnosis and its recognition in conjunction with current high cost of
intervention not withstanding complicated surgical procedures if any, should
have been emerging to bring about future healthcare cost burden of the Thai
healthcare system. There are essentially myriads of benefits and should
therefore need for dual approach as for (a) an early awareness in terms of
diagnosis and (b) an early treatment of CVD [29,30].

Aloe vera, with Acemananan as active polysaccharide has been regarded as an
economic herbal plant in Thailand. Aloe vera and Acemannan are safe and

well-known traditional herbal medicine. Aloe vera drinks are well-known Thai
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traditional herbal drinks. This investigation could enrich the clinical profiles of
Aloe vera, thereby should be valuable for existing therapeutic potential for
further development in many diseases including CVD [15-22].

Centella Asiatica, containing Titrated Extracts of Centella Asiatica (TECA) has
been regarded as one of a traditional vegetable food compliment in Thai food.
In Thailand, traditional water extract of Centella Asiatica is a common herbal
drink. In Europe, TECA extracts had been developed as cosmetics product for
the external application as treatment of varicose veins whereas the systemic
administration of the same for CVD has some limitations in clinical trial setting
in clinical efficacy study due to safety despite its potential anti-thrombotic
properties [23-25].

Acetylsalicylic Acid (ASA) - pharmaceutical base, is well recognized for
preparation to support medicinal for enhance skin absorption. ASA originally
known as pure extracts from Willow Bark with its putative mechanism of action
as anti-inflammatory and anti-platelet orally, and probable positive efficacy in
leg ulcers, however shortcomings of ASA via systematic administration remained
to be solved. Whether, ASA could accelerate ulcer healing among venous
ulcers have not been investigated in mild to moderate CVD which demands
further clinical investigations [26,27]. The availability of innovative formulation
of ASA-base in microencapsulation for topical preparation would allow the

other two herbal extracts combination possible innovative development.
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6. Primarily, the ASA-base topical formulation in microencapsulation procedure
had been developed. Then the combination with other two stable herbal-
medicine extracts had been incorporated. The rationale of this study is to
assess the efficacy and safety of the herbal-medicine combination topical
preparation which contains (1) 2% Titrated Extract Centella Asiatica (TECA)-
Asiaticoside (2) 1% Acemannan (Aloe vera) in a topical 2% ASA
microencapsulation gel bases for management of leg symptoms due to chronic
venous disease Thai patients. This study should provide supporting evidence if
the herbal-medicine combination adding two herbal medicine extracts to ASA-
microencapsulation base as above should be further developed as medical

treatment for effective relief of leg symptoms due to CVD.

1.3 RESEARCH GAP

There is no herbal-medicine topical preparation as therapeutic alternative for
treatment of problematic leg symptoms caused by CVD. Although, available herbal
plants, as may possibly inherited therapeutic potential for CVD has been reported,
there is no conclusive evidence and thus demands further research and
development. The topical formulation of herbal-medicine combination containing
2% Titrated Extract of Centella Asiatica (TECA), 1% Acemannan added to a 2%
Acetylsalicylic Acid (ASA) bases could be formulated and prepared as an

extemporaneous preparation and for further clinical investigation.
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1.4  RESEARCH QUESTION

“Is the herbal-medicine topical preparation containing 2% Titrated Extract of Centella
Asiatica (TECA) and 1% Acemannan added to a 2% ASA bases effective in
reduction of the problematic leg symptoms due to chronic venous disease (CVD)

better than 2% ASA microencapsulation bases alone as a control preparation?”

1.5 RESEARCH OBJECTIVE

Primary Objective:

To assess the overall responder rate as effects of the topical application of the
herbal medicine combination containing 2% Titrated Extract of Centella Asiatica
(TECA) and 1% Acemannan in a 2% ASA bases in reduction of the leg symptoms due

to Chronic Venous Disease.

Secondary Objectives:

1. To assess the responder rate as effects of the topical application of the
herbal medicine combination containing 2% Titrated Extract of Centella
Asiatica (TECA) and 1% Acemannan in a 2% ASA bases in reduction of the leg
symptoms due to CVD based on patients CEAP class as severity of Chornic

Venous Disease.
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2. To assess the responder rate as effects of the topical application of the

herbal medicine combination containing 2% Titrated Extract of Centella
Asiatica (TECA) and 1% Acemannan in a 2% ASA bases in reduction of the leg
symptoms due to Chronic Venous Disease based on patients’ background
presence of co-morbidity.

To assess the responder rate as effects of the topical application of the
herbal medicine combination containing 2% Titrated Extract of Centella
Asiatica (TECA) and 1% Acemannan in a 2% ASA bases in reduction of the leg
symptoms due to Chronic Venous Disease based on patients’ background
presence of co-morbidity and CEAP severity combined.

To assess the overall effects of the topical application of the herbal medicine
combination containing 2% Titrated Extract of Centella Asiatica (TECA) and
1% Acemannan in a 2% ASA bases in reduction of the leg symptoms due to
Chronic Venous Disease based on (4.1) Venous Clinical Severity Score
reduction (VCSS), (4.2) Physician-Rated Symptoms Perception Score (PRSPS)
reduction (4.3) Patients Self-rated Symptoms Score (PSSS) reduction and
(4.4) Health-related Quality Of Life score assessed with (4.4.1) a General
health score, a Medical Outcomes Study 12-item Short Form Questionnaires
(MOS SF-12) (4.4.2) a Disease specific score, a Medical Outcomes Study 14-

item Short Form Questionnaires for Chronic Venous Disease (MOS CIVIQ-14).
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5. To assess the overall patients’self-reported of presence of adverse effects as

presence or absence.

1.6 RESEARCH HYPOTHESIS

“The response to treatment of mild-to-moderate Chronic Venous Disease (CVD) with
a herbal medicine combination topical application containing 2% Titrated Extract of
Centella Asiatica (TECA) and 1% Acemannan with in a 2% ASA bases provided 35%

better response as compared with a 2% ASA bases as a control.”

1.7  RESEARCH DESIGN

The research design was an interventional, prospective randomized, double-blind,
controlled trial. Patients were prospectively recruited and the interventions were
concealed allocation either with active or controlled, as double-blind between
patients, nurse and surgeon by employing computer-generated set of two

randomized numbers through consecutive randomization.

1.7.1 Intervention
Participants fulfilling the eligibility criteria were randomly allocated into one

of two arms.

1.7.1.1 Active treatment arm: each of participants were given herbal
medicine combination gel formulation containing 2% Asiaticoside and 1%
Acemannan in a 2% ASA base. It was applied to the leg with symptoms once in the

morning and then again at bedtime continuously for 3 months or 12 weeks.
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1.7.1.2 Control treatment arm: each of participants were given a 2% ASA
base as controlled-gel with identical odor and color with no active herbal drugs
(without 2% Asiaticoside and 1% Acemannan). It was applied to the leg with
symptoms once in the morning and again at bedtime continuously for 3 months or

12 weeks.

1.7.2 Health outcome measures [32-38]

1.7.2.1 Primary outcome measures [32,33]

Responder rate (%) looking at venous disease severity, assessed by the Venous
Clinical Severity Score (VCSS) measured at week 4 with 50% reduction after baseline

score [32,33].

1.7.2.2 Secondary outcome measures [32-38]

Disability caused by venous disease, assessed by health-related outcomes as follows:

(1) the Venous Severity Clinical Score responder based on CEAP severity, presences
of patients’ comorbidity and both disease and venous clinical severities assessed by

VCSS at Week 4,8 and after the end treatment (Week 12)

(2) the Physician-Rated Symptom Perception Score (PRSPS) measured at baseline,

week 1,2,3,4.8 and 12 and [34,35].

(3) Patients-Self-Rated Symptom Scale (PSSS), measured at baseline, week 1,2,3,4,8

and 12 [34,35].. The former (1) was an objective assessment graded by surgeon
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whereas the latter (2 and 3) were an adapted disease specific symptoms and a visual
analog scale (VAS) for each symptom. Each of categories of VAS measured in length
(as centimeter) and the final total score combined employed a transformed
percentage scores from absent (0) to severe (100) as subjective self-assessment of

selected relevant symptoms rated by patients [34,35].

(4) The Health-Related Quality of Life (HRQOL), was a medical outcomes study (MOS)
assessed by a Thai validated version of both (4.1)a self-rated 14-ltem Short-form
Health Survey Questionnaires developed by Chronic Venous Insufficiency Quality of
Life Scale International Collaboration with 14 questionnaires (MOS CIVIQ-14). The
MOS CIVIQ 14 score shall be presented for comparison [36,37] (4.2) a self-rated 12-
ltem Short-form Medical Outcomes Study., (MOS SF-12) [38]. These two HRQOLs

were assessed at baseline and after the last visit at week 12.

(5)The summary of adverse events symptoms reported as absence/presence in

weekly diary report.

1.8 CONCEPTUAL FRAMEWORK

1. Patients diagnosed as CVD as per CEAP criteria by a medical specialist, hospital
practitioner surgeon in a routine OPD clinics. 2. CVD patients met with eligibility
criteria fulfilled with inclusion-exclusion criteria, then given detailed intention to
participation performed by two researcher nurses, each participant was willing to sign

and provide patient-informed consent. 3. Patients were given



965682TV0Y

85 :bas / zg:ze ST 1952TT/z :Ava4 / uo e riass ip £501506295 s tsaul i o [N

24

details for each treatment procedure before randomization and further appointment
were attempted for follow-up accordingly. 4. Treatment allocation was given in an
envelope for each patient which included randomized number. 5. Randomization
was blinding for investigators (surgeon, nurses and patients) where products blinding
concealment code randomized by a set of two and a series of product in each of the

following follow-up weeks in a consecutive randomization.
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Independent Variables Dependent Variables

Baseline Characteristics Input Variables Outcome Assessment

Qutput Variables

General Characteristics Primary Objective:

Venous Clinical Severity
2%TECA+1%ACM in Score (VCSS). * -
2% ASA (Active)

1. Age-Gender
2. Weight, Height

3 Marital Status Overall responder rate

(50% reduction at
Week 4)

Socioeconomic Status

1. Education Status
2. History of Selfcare

Secondary Objectives:

1. VCSS score responder as per

for CVD CEAP severity, Co-morbidity,
both & overall all reduction
of VCSS over time.

2. Physician-Rated ' Symptom
Perception Score (PRSPS).

1. Family history of CVI 3. Patient-Self-Rated
Symptom Scale(PSSS).

4. Health-related QOL®

history 12-Item (MOS SF-12)-Global

Score

Clinical Factor

2. Medication-Surgical

3. Hemodynamic (BP,

5. Chronic Venous Disease *

HR) Quality of Life Questionnaire
4. Co-morbidity (MOS CIVIQ-14) ~Global
Score
Leg Symptoms 6. ADE Report (Frequency)

Diagram 1 Conceptual Framework
Note. CEAP = Comprehensive Classification System for Chronic Venous Disorders which CEAP classification
include a description of the clinical class (C) based upon objective signs, the etiology (E), the anatomical
(A) distribution of reflux and obstruction in the superficial, deep and perforating veins, and the underlying
pathophysiology (P), whether due to reflux or obstruction [31]. *Duplex Diagnostics employed for

differentiation in selected cases %% Validated Thai Version; # Mean weekly ADR reported by patients
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OPERATIONAL DEFINITION

1. Chronic venous disease patients are prospective patients recruited and

diagnosed by surgeon as per CEAP criteria subjected to eligibility requirement

and fulfilled inclusion and exclusion fulfillment [31].

Outcome assessments (OS) comprise of following (details given in research

tools):

2.1 VCSS, the Venous Clinical Severity Score as suggested by Rutherford et al

[32] and later confirmed for its specificity by Meissner et al [33] were objective
assessment questionnaires for specialist to evaluate the seven domains of
chronic venous insufficiency symptoms and characteristics. These symptoms
included (1) pain, (2) varicose veins, (3) venous edema, (4) skin pigmentation,
(5) inflammation (6) induration (7) presence of  active ulcers including
numbers of ulcers and duration of ulcerations. The score ranges from 0
(absence) to severe score (3). Each of the item of venous clinical severity
score must be converted into percentage score representing overall severity
from 0 to 100, as such the final score computation employed a transformed
percentage scores from absent (0) to severe (100). In each items of the score
were transformed into percentage score by multiplication of 25 percentage
points to each of raw score eg. Raw score 0, then percentage score was 25X0

= 0 whereas then Raw score =1, 2 or 3 then percentage score was 25X1 = 25
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points, 25X2 =50 points and 25X3=75 points respectively. Overall VCSS was
the summation of the overall clinical severity domain as percentage score

[32].

2.2 PRSPS, the Physician-Rated Symptom Perception Score as suggested by

Talley et al [34] was adapted to CVD which was an objective assessment
questionnaire of disease specific symptoms for specialist to evaluate the
selected all of any relevance clinical symptoms included (1) Heavy leg (2) Pain
in the leg (3) Sensation of leg itching (4) Night cramp (5) ltching leg (6)
Sensation of burning (7) Sensation of Needle in the leg (8) Superficial varicose
veins (9) Presence of spider veins. The PRSPS was a modified adapted with
disease specific symptoms adjustment for chronic venous disease. The score
ranged from 1(none) to most severe score (5). The PRSPS score assessed as
symptoms severity as such the final score computation employed a
transformed percentage score ranging from absent (0) to severe (100). In each
items of the score were transformed into percentage score by multiplication
of 20 percentage points to each of raw score e.g. Raw score 1, then
percentage score was 20X1 = 20 whereas then Raw score =2,3,4 or 5 then
percentage score was 20X2 = 40 points, 20X3 =60 points, 20X4=80 points and
20X5 = 100 points respectively. Overall PRSPS score was the summation of
the overall symptoms severity score for all reported symptoms as percentage

score [34,35].
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2.3 PSSS, the Patients-Self-Rated Symptom Scale was a visual analog scale from

1(none) to 10(the most severe), it was a subjective self-assessment of all
selected most relevant patients perceived CVD symptoms included (1) Pain (2)
Heavy leg (3) Itching in the leg (4) Needle or Pin in the leg (5) Night cramp (6)
Leg edema and (7) Any other reported symptoms. These were measured in
centimeters rated by patients as suggested by Talley et al [35] with a modified
selected CVD symptoms. The final score computation employed a percentage
scores from 0 to 100 for interpretation. The PSSS score assessed as symptoms
severity as such the final score computation employed a transformed
percentage score ranging from absent (0) to severe (100). In each items of the
score were transformed into percentage score by multiplication of 10
percentage points to each of raw scales e.g.. Raw scales 1, then percentage
score was 10X1 = 10 whereas then Raw score =2,3,4 and to 10 then
percentage score was 10X2 = 20 points, 10X3 =30 points, 10X4=40 points and
to 10X10 = 100 points respectively. Overall PSSS score was the summation of
the overall symptoms severity score for all presented symptoms as

percentage score [34,35]

2.4 MOS SF-12, was a self-rated health survey by patients for objective

assessment of  health-related quality of life, known as the 12-item Short
Form Medical Outcomes Study or in short known as SF-12 proposed by Ware

JE et al [38]. In this investigation, The MOS SF-12 Thai version, as a validated



965682TV0Y

85 ‘bes / zgze ‘ST 19821T/z (A9 / uoiteiessip esotsosses s tseurt ro ([N

29

translation was employed. The MOS SF-12 scoring was employed for MOS SF-
12 similar to SF 12 for physical function (PF). role limitations because of
physical health (role-physical, RP), bodily pain (BP), general health perceptions
(GH), vitality (VT), social functioning (SF), role limitations due to emotional
problems (role-emotional, RE), and mental health (MH). The scoring domains
divided into Physical Component Summary Score (PCS) (items 1,2,3,4,5 and 8),
Mental Component Summary Score (MCS) (items 6,7,9,10,11 and 12) and
global score (all items). The computation of score were computed as assigned
percentage scoring from each item response yes/no (1/0) and scoring from a
categorical response choice (1 to 3, or 1 to 5) and then converted to assigned
percentage score between 0 to 100 on each items and each domain, higher
scores reflected a better health-related quality of life. The MOS SF-12
percentage score were employed for comparison between the active and
control treatment as well as comparison effects of treatment from baseline

(day 0) to the end of trial (week 12).

2.5 MOS CIVIQ-14, was structured specific health survey questionnaires for chronic

venous disease patients by patients for assessment of health-related quality of
life with 5-point Likert scale to rate the importance of leg problem, originally
was a 20-items and had been further re-assessed with original adaptation to a
14-item which measured physical, psychological and social functioning and

pain known as the CIVIQ-14, an international disease specific health-related
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quality of life score [36,37]. There were 14 items which divided into (1) Pain
Score (item1), (2) Physical Function Score (items 2,3,4,5,6,7 and 8), (3)
Psychological and Social Function Score (items 9,10,11,12,13 and 14). There
are 14 questions in the CIVIQ-14, each with 5 possible answers (1 to 5), the
minimum possible score being 14 and the maximum 70. In order to calculate
the Global Index Score (GIS), the difference between the final score and the
minimum possible score was divided by the difference between the
theoretical maximum and minimum scores (70-14=56), multiplied by 100. GIS
= ([Final score — minimal possible score] / [Theoretical maximal — minimal
score]) x 100. The final responding physical function, psychological and social
function score were assigned with a percentage point corresponding with each
items used in the scoring similar to global index scoring as suggested by
authors. For, this investigation, the computation of MOS CIVIQ 14 were
reflected as Pain Score, Physical Function Score., Psychological and Social
Function Score and Global MOS CIVIQ-14 score. The score comparison
reflected both the active and control treatment arms from baseline (day 0)
and at the end of the trial (week 12) as well as treatment from baseline to
week 12. This investigation employed the Thai version of validated translation

CIVIQ 14.

2.6 ADE was the adverse drug event pre-specified self-reported by patients as a

weekly summary of follow-up.
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2.7 Responder rate is a ratio of number of patients responded to treatment (to

be defined by 50% reduction of Venous Clinical Severity Score, or VCSS in 2.1
as compared with baseline score after 4 weeks of treatment) against all

patients treated by the same.

2.8 The preparation of herbal medicine combinations topical formulation.

The herbal medicine combination was formulated employing the industrial
standard  herbal extracts (TECA, Asiaticoside (Centella asiatica (L.) Urban.,
Asiatic Pennywort, Gotu Kola, Pegaga, and Acemannan from Aloe vera
barbadensis Mill., Aloe indica Royle, Aloe perfoliata L. var. vera and A.
vulgaris Lam)). Both herbal extracts were purchased from US-FDA verified
international commercial sources, whereas  pharmaceutical formulation of an
ASA employed verified pharmaceutical grade as synthesis (NOVACYL®), from
which the microencapsulation stabilization process employed the Dimethyl
Isosorbide Dinitrate (DMN) as 3% in the overall formulations, thanks to its
properties as potent anti-oxidant especially suitable in formulation of ASA in
liquid formulation and thus its safety in skincare products [39-43]. The finished
preparation was tested and passed for physical stability and microbial safety
test which performed in the same laboratory. The aseptic packaging of 35-40
mg herbal-medicine combination gel preparation each in a 45-mg tube, also
with labeling for further investigation. The same for controlled products where

no herbal active ingredients besides a 2% ASA microencapsulation base.
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1.10 EXPECTED BENEFITS AND APPLICATION

Should, the investigation, topical application of the herbal-medicine combination
containing 2% Titrated Extract of Centella Asiatica (TECA), 1% Acemannan in a 2%
ASA microencapsulation base in reduction of the leg symptoms due to chronic
venous disease provide better response rate than that of 2% ASA bases as a Control
alone, further development should be pursued. This investigation could foster
further research in terms of supporting the development of innovative herbal-
medicine as another safe and effective alternative for treatment of chronic venous
disease. This herbal-medicine combination formulation is expected to foster national
promotion as value-added for herbal plants extract previously known as
conventional food and drinks. And thus, may be employed as therapeutics
alternative treatment for leg symptoms suffering from mild to moderate chronic

venous disease.
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CHAPTER Il
LITERATURE REVIEW

2.1 CHRONIC VENOUS DISEASE

Chronic venous disease (CVD) of the lower extremities is a common under-diagnosis
health  problem due basically to its gradual impacts and minimal level health
burden in the early stage. The manifestations of CVD range from various physical
signs of skin on the legs and presences of various apparent symptoms. The on-going
pathological processes of CVD could have severe implications if untreated especially
due to inadequate recognition of their various early manifestations from both primary

and secondary venous disorders.

The socioeconomic impacts of CVD mainly are due to works-loss disability and
productivity ~ losses. In addition, there should have particularly high economic
impacts since the CVD is highly related to the large numbers of afflicted factory
workers. The untreated as well as inadequately treated CVD could lead to
impairment of venous returns earlier and thus bring about chronic venous
insufficiency (CVI). CVI is a major cause of venous leg ulcer in the long- term. In the
west, chronic venous disease has high prevalence with physical presenting of
varicose veins which could have been spotted in an early screening for disease
awareness. There are numerous researches and developments despite limitations
and lack of innovative medical treatment for CVD. In Thailand, apparent high

incidence of superficial varicose vein of 32.99% had been reported among female
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factory workers. In spite of this, these workers may not experience troublesome leg
symptoms and thereby do not seek early treatment as should for preventing disease

progression [3, 43-47].

2.1.1 Definitions and general classifications

CVD can be defined generally as disease of the lower limbs with presenting
pathological signs of the skin and concurrent leg symptoms. Their symptoms and
signs manifestations range from leg edema, venous eczema and some degree of
hyperpigmentation of the ankle, white scar  tissue of skin and lipo-dermato-sclerosis
or inflammation due to fibrosis of the subcutaneous fat underneath the skin. The
most common notable physical signs are the presence of varicose  veins and
venous ulcers but not always the case. This was basically needed for further
differential ~ diagnosis whether it was either the primary or secondary type varicose
vein. CVD can be classified or graded as per the descriptive Clinical, Etiologic,
Anatomical, and Pathophysiological(CEAP) classification, which provides some
clinical framework for scientific commmunication to allow appropriate management
decision making [31]. The clinical signs in the affected legs are categorized into seven
classes designated from graded or classed CO to C6. The leg symptoms associated
with chronic venous disease include aching, heaviness, a  sensation of swelling, and
skin irritation, limbs categorized in any clinical class may be  symptomatic (S) or
asymptomatic (A). CVD encompasses the full spectrum of signs and symptoms

associated with classes CO to C6, whereas the term “chronic venous insufficiency -
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CVI” is generally restricted to disease of greater severity (classes C4 to C6). CVI has
always been reflected some level of persistent venous hypertension causing various
pathologies, including pain, edema, skin changes including advance signs and
symptoms of CVI such as hyperpigmentation, venous eczema, lipo-dermato-sclerosis,
atrophie blanche, and healed or active ulcers.

2.1.2 CEAP Classification [31]

The CEAP Classification guideline given by the consensus agreement of the revision

of CEAP Classification are provided in the table overleaf.
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Clinical Classification

Etiologic

Classification

Anatomic

Classification

Pathological Classification

CO0: no visible or palpable

signs of venous disease

Ec: congenital

As: superficial

veins

Basic CEAP Pr: reflux

C1: telangiectasies

or reticular veins

Ep: primary

Ap: perforator

veins

Basic CEAP Po: obstruction

C2: varicose veins

Es: secondary

(postthrombotic)

Ad: deep veins

Basic CEAP Pr, o:

reflux/obstruction

C3: edema

En: no venous

cause identified

An: no venous

location identified

Basic CEAP Pn: no identifiable

venous pathophysiology

Cda: pigmentation

or eczema

Cdb: lipodermatosclerosis

or atrophie blanche

C5: healed venous ulcer

C6: active venous ulcer

S: symptomatic, ache,
pain, tightness, skin
irritation, heaviness, and
muscle cramps, other
complaints attributable
to venous dysfunction

A: asymptomatic

Advanced CEAP: + any of 18 venous
segments /pathology

Superficial veins Telangiectasies or
reticular veins :1. Great saphenous,
2.Small saphenous, 3. Nonsaphenous
Deep veins

4. Inferior vena cava 5. Common iliac
6. Internal iliac 7. External iliac
8. Pelvic: gonadal, broad ligament

9. Other common femoral vein

10. Deep femoral vein  11. Popliteal
vein

12. Crural: anterior tibia 13. Posterior
tibial 14. Peroneal (all paired)
15. Musculargastrocnemial 16. Soleal
veins,

17. Other Perforating veins 18. Thigh Calf

Diagram 2(a) CEAP Classification Revision [31]

Note. Only CO to Cda with leg symptoms are recruited for investigation (CO-Cda/with S)




965682TV0Y

85 ‘bes / zgze ‘ST 19821T/z (A9 / uoiteiessip esotsosses s tseurt ro ([N

37

Clinical Grade Definition

CO0: no visible or palpable signs |Basic CEAP Pr: reflux no visible or palpable signs of venous disease

C1: Telangiectases, Basic CEAP Po: obstruction
Reticular veins, Telangiectases defined by dilated intradermal venules <1 mm diameter
malleolar flare or Reticular veins defined by dilated, nonpalpable, subdermal veins <3 mm in
diameter

reticular veins

C2: varicose veins Basic CEAP Pr, o: reflux/obstruction

Dilated, palpable, subcutaneous veins generally >3 mm in diameter

C3: edema Basic CEAP Pn: no identifiable venous pathophysiology

Edema without skin changes

ca Superficial Veins
Cda: pigmentation or eczema  [Skin changes ascribed to venous disease Pigmentation, venous eczema, or
both

Cdb: lipodermatosclerosis or Lipodermatosclerosis, atrophie blanche, or both

atrophie blanche Skin changes with healed ulceratuion

C5: healed venous ulcer |Skin changes with active ulceration

Cé6: active venous ulcer

Diagram 2 (b) CEAP Classification Revision adapted as shortcut [45,46]

Note. Only CO to Cda with leg symptoms are recruited for investigation (CO-Cda/with S),
adapted from Bergan JJ et al. (2006)

2.1.3 Physical Examination, Diagnosis and Management [44-50]

General physical examinations together with extensive family history are essential to
direct appropriate diagnosis of CVD. These examinations may demand certain
noninvasive testing. However, for differential diagnosis, certain complicate invasive

procedures may also be demanded to secure correct diagnosis which are generally
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required for both assessing severity of disease or if necessary for surgical intervention.
Below were general procedures employed in general practice to assess CVD.
2.1.3.1 Physical Examination [44-49]

The physical examination in terms of physical signs and visual inspection and
palpation could provide first signs evidence of chronic venous disorders. The skin is
assessed for any outstanding dilated superficial venous abnormalities findings such as
telangiectasis, reticular veins and or presence of varicose veins. The skin surface is
carefully examined for any irregularities or bulges to suggest if any presence of
dilated tortuous veins. The distributions of varicose veins may follow the course of
the affected superficial vein and small saphenous veins. The examination may also
include positioning both during an upright posture and lying position to allow for
maximal distention of the veins. Others skin findings for example hyperpigmentation,
stasis dermatitis, atrophie blanche (or white scarring with a paucity of capillaries), or
lipo-dermato-sclerosis may be examined. The presence of edematous signs and
severity are also important to be assessed. The edematous state due to CVD and
chronic venous insufficiency is dependent and usually pitting; Nevertheless, these
edematous presentations become more resilient to palpation if protracted. An early
finding of venous congestion includes calf fullness or increased limb girth, so the calf
muscle consistency should be assessed, and measurement of the limb girth should
be performed. There is no universally agreed on scale for grading the severity of

edema. The objective examination employing venous clinical severity score (VCSS)
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grading of various seven dimensions [32,33] on a basis of level of the most proximal
involvement in the limb are essential to allow proper follow-up if any prognosis
especially in due course of treatment. The test involves applying a tourniquet or
manual compression over the superficial veins after the patient lies down to empty
the veins. Thereafter these veins are observed with resumption of an upright posture;
in the presence of superficial reflux, the varicose veins will take >20 seconds to
dilate; in contrast, in the presence of deep (or combined) venous reflux, the varicose
veins will rapidly dilate. In some cases, continuous-wave Doppler, known as venous
duplex as a noninvasive test may also be employed in the physical evaluation.
2.1.3.2 Differential Diagnosis [50,51]

A broader differential diagnosis for the most common symptoms of leg swelling and
discomfort that are observed in severe stage of CVD could be differentiated with
further examination. Basically, it is essential to exclude an acute venous problem,
such as deep vein thrombosis. Then, further consideration of (if there are any)
systemic causes of edema, such state of cardiovascular system failure leading to
heart failure, nephrosis, liver disease, or endocrine disorders. In addition, certain
adverse effects of medication especially calcium channel blockers, nonsteroidal anti-
inflammatory drugs or oral anti-hypoglycemic agents which should be considered
since these agents may bring about edema in the long-term treatment of chronic
disease. A special consideration should be aware of any critical disorders such as

state of lymphedema, lipedema, and their combination. It is important since the
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state of lymphedema cause obstruction of lymphatic drainage which ultimately leads
to fluid accumulation especially in the lower limbs which could extend to foot and
toes. The impact of CVD which leading to venous insufficiency (CVI) is less likely to
impact the foot edema. The edema due CVD and CVI may be pitting in the early
stage and later in the courses of the disease, subsequently as disease progresses the
skin shall become non-pitting. In the contrary, state of lipedema characterized by
accumulations of fatty tissue rather than water fluid, thus, it is a non-pitting and less
likely to get involved with feet but rather, often with a cuff of tissue at the ankle.
Lastly, additional regional considerations need to be confirmed, especially if there is
any ruptured popliteal cyst, exertional compartment syndrome, soft tissue
hematoma or mass, or gastrocnemius tear. These uses of extensive assessment
findings and other noninvasive testing should allow for the proper diagnosis which
need to further secure.
2.1.3.3 Differential Diagnosis with other noninvasive testing
2.1.3.3.1 Venous Duplex Imaging [52-57]

The application of Venous duplex imaging technology, currently is the most common
technique used to confirm the diagnosis of CVI and assess its etiology and anatomy.
This technique is highly recommended in the Clinical Practice Guideline (g¢rade 1A
evidence level). Venous duplex imaging usually combines a B-mode imaging of deep
and superficial veins with pulsed Doppler assessment of flow direction with

provocative maneuvers. The presence of venous obstruction because of chronic
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deep vein thrombosis or venous stenosis could be directly visualized or inferred from
alteration in the spontaneous flow characteristics. The direction of flow could be
assessed in reverse Trendelenburg position during a Valsalva maneuver or after
augmenting flow with limb compression. However, to assess for any reflux involves
the use of a cuff inflation-deflation technique with rapid cuff deflation in the
standing position. This provides information about the anatomic distribution of reflux
disease involving the deep and superficial venous systems and if any perforator
veins. The presence of reflux is determined by the direction of flow, because any
significant flow toward the feet is suggestive of reflux (given in diagram 3). The
duration of reflux is known as the reflux time. A reflux time of >0.5 seconds for
superficial veins and 1.0 second for deep veins is typically used to diagnose the
presence of reflux. A longer duration of reflux implies more severe disease but does
not correlate well with clinical manifestations as such in mild and moderate staging
of CVD such as CO to C4, with mild to moderate staging, there is less supporting data
to suggest application of Duplex scan in evaluation of clinical manifestation rather
than the Venous clinical severity score [53-55]. The venous duplex imaging provides
information about local valve function to construct an anatomic map of disease in
terms of the systems and levels of involvement. This is often sufficient data to help
guide therapy, but if the contribution of the reflux to global hemodynamics is
required, then further testing, such as plethysmographic techniques, should be

considered.
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Diagram 3 Venous duplex ultrasound demonstrating reflux in the great
saphenous vein.

Blood flow direction is determined after increasing central venous return with rapid
cuff inflation then deflation. Flow in the direction of the feet is because of
incompetent valves, as shown in red in the color image and above the baseline in
the pulse Doppler. The Doppler spectrum quantifies the duration of reflux, and in

the example above it is» 4 seconds [52-57].

2.1.3.3.2 Air Plethysmography [58-63,68]
Air plethysmography (APG) technology allows a proper measure in terms of volume
of changes for each potential component of the pathophysiologic mechanisms of
CVI, including reflux, obstruction, and if there is muscle pump dysfunction. These
changes in limb volume are measured by air displacement in a cuff surrounding the

calf during maneuvers to empty and fill the venous system (as given in diagram 4).
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Venous outflow is assessed during rapid cuff deflation on an elevated limb that has a
proximal venous occlusion cuff applied. The venous outflow at 1 second, expressed
as a percentage of the total venous volume, is used to evaluate the adequacy of
outflow. The limb is then placed in the dependent position to evaluate venous
filling. The rate of refill, expressed as the venous filling index, is used to determine
the presence and severity of reflux. A normal venous filling index is <2 mL/s,
whereas higher levels (>4 mL/s) are abnormal. Abnormal venous filling indices have
excellent test characteristics to detect reflux (with sensitivity of 70% to 80% and
positive predictive value of 99%) and have been found to correlate with the severity
of CVI. The function of the calf muscle pump in ejecting blood is determined after 1
and 10 repetitive contractions during toe raises. The volume of blood ejected with 1
tiptoe maneuver divided by the venous volume is called the ejection fraction.
Compilications of CVI, including ulceration, have been shown to correlate with the
severity of venous disease assessed with the venous filling index and ejection
capacity. This technique provides quantitative information about several aspects of
global venous function and may be used in the selection of intervention and
assessment of the response to intervention. APG may be clinically useful when the
venous duplex does not provide definitive information on the pathophysiology of
CVI, especially in C3 through C6, as recommended in the Clinical Practice Guideline

(grade 1B evidence level).
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Diagram 4 Air plethysmography (APG) measure changes in venous volume of
the lower extremity over time. The ejection fraction (EF) is the amount of ejected
volume (EV) after 1 tiptoe over the total venous volume (VV). The EF is a measure of
the calf muscle pump function. The residual volume fraction (RVF) is the residual
volume (RV) after 10 tiptoes over the venous volume (VV) and is the noninvasive
measure of ambulatory venous pressure. The venous filling index (VFI) is 90% of the
venous volume (VV90%) that fills within the venous filling time (VFT90) at 90% of
the W. The VFI measures venous valvular function and severity of global reflux [58-

63,68].

2.1.3.3.3 Computed Tomographic or Magnetic Resonance Venography [64-68]
Another advances imaging technology with computed tomography and
magnetic resonance have allowed clinical evaluation of venous disease. The

technology is the most useful to evaluate more proximal veins and surrounding
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structures to assess for intrinsic obstruction or extrinsic compression. Optimal imaging
of the venous system requires the use of intravenous contrast material, with
appropriate timing of image acquisition in terms of venous filling to obtain a
venogram (as given in diagram 5). Proper technique is required to avoid artifacts with
inadequate venous opacification, with refinements allowing for better visualization to
assess for obstructive disease, varicose veins, perforating veins, and other venous
malformations. Both computed tomography and magnetic resonance venography
may be used to define complex venous anatomy, such as ileo-femoral venous
obstruction, before intervention as recommended in the Clinical Practice Guideline

(grade 1B evidence level).
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Diagram 5. Venography and Contrast Venography.
A, Venography of the ileo-caval segment to assess for patency.
B, Descendings venography of the left lower extremity demonstrating reflux into the

femoral vein in a post-thrombotic vein [64-67].

2.1.3.3.4 Other Techniques [68-70]
Other non-invasive technology, such as photoplethysmography, strain gauge

plethysmography, and foot volumetry could also be employed. These technologies
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provide information with respect to generalized global venous function. The
Photoplethysmography may be used to assess time required to refill the veins within
the dermis or the venous refill time. It is one of the most useful to determine the
absence or presence of reflux disease, however, this is poorly correlates with disease
severity.

2.1.3.4 Differential Diagnosis with invasive Testing

2.1.3.4.1 Contrast Venography [64,65,67-70]
The venography technology provides direct physical views of the venous system
which can  be performed by both an ascending and descending approaches (as
given in the diagram 5). The ascending approach venography is performed by
injection of contrast media into the dorsum of the foot and thereby allow
visualization of contrast-traveling cephalad inside the deep venous system of the
limb. The technique is very useful to provide details of venous anatomy and thus
helpful for surgical procedure. The venography technology is also able to distinguish
cause whether it is a primary from secondary. The descending approach venography
is performed by proximal injection of contrast in a semi-vertical posture on a tilt
table with some aids of the Valsalva maneuver. The technique is very useful to
identify reflux in the common femoral vein and at the sapheno-femoral junction as

well as other locations
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2.1.3.4.2 Intravascular Ultrasound [71-73]
An intravascular ultrasound technology is another popular technique in the
management of venous disease and is very helpful to help surgeon to guide
interventions (as given in the diagram 6). This technique is performed by insertion of
a catheter-based ultrasound probe to assess and visualize periluminal vascular
anatomy for any obstructive or stenotic disease of the venous system. The
intravascular ultrasound techniques are better than venography in giving estimates of

venous morphology and of different severity of central venous stenosis.

Diagram 6 Intravascular Ultrasound

Intravascular ultrasound of compressed left common iliac vein with minimal lumen
diameter. B, After Angioplasty and stent of the left common iliac vein, there is
significant improvement of the lumen. The hyperechoic Doppler spectra in both

images is indicative of severe chronic fibrosis of the vein wall [71-73].
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2.1.3.4.3 Ambulatory Venous Pressure [64-68,69,71,73]
Ambulatory venous pressure monitoring is the gold standard in assessing the
hemodynamics of CVI. The technique is performed by insertion of a needle into the
dorsal foot vein with connection to a pressure transducer. The pressure is
determined in the upright posture at rest and after exercise, such as during toe raises.
The pressure is also monitored before and after placement of an ankle cuff to help
distinguish deep from superficial reflux. Ambulatory venous pressure has been shown
to be valuable in assessing the severity and clinical outcomes in CVI. The mean
ambulatory venous pressure and refill time are the most useful parameters. This
technique provides information on global competence of the venous system.
However, there is some concern that this pressure may not accurately reflect the
pressure within the deep system. This technique is seldom used in clinical practice
because of its invasive nature, potential limitations, and alternative diagnostic

modalities.

2.2 CONSERVATIVE MANAGEMENT [76-89]

The aims of conservative management are to reduce aggravating symptoms and
prevent development of complications as well as delay disease progression.
Compressive stockings are major tools employed for conservative management and
if failure, then specific treatment should be used on basis of anatomic and

pathophysiologic features of affected leg (as given in the diagram 7). Compression
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therapy is considered the first-line therapy for those with symptomatic varicose veins
or greater (grade 2C evidence level) but not in candidates for great saphenous
ablation. Compression therapy is recommended for both patients with venous ulcers
(grade 1B evidence level) and as an adjunct to superficial venous ablation to reduce
the risk of ulcer recurrence (gradelA evidence level). The prescription for elastic
compression stockings in CVI includes information about the tension and length. The
tensions are based on the clinical severity with 20 to 30 mm Hg for CEAP class C2 to
C3, 30 to 40 mm Hg for CEAP class C4 to C6, and 40 to 50 mm Hg for recurrent
ulcers. The most common- length stockings are knee length, because patient
adherence is greater and symptom relief adequate. Stockings need to be changed
every 6 to 9 months if worn daily with an alternate pair to avoid loss of the tension
that the stocking exerts. There are many types of compression such as graded
external compression (both elastic or non-elastic, adjustable compression layered
bandaging) which aims to oppose hydrostatic forces of venous hypertension. In
general, compressive stockings (between 20 and 50 mm Hg of tension) could help
relief pain, however patient’s noncompliance and long-term cost remain issues.
Patients in severe case with the CEAP classes C4 to C6 may require invasive
treatment and may need referral to a vascular specialist. ~ Patients education such
as maintaining healthy lifestyle behavior such as weight reduction if overweight may
improve manifestations of CVD. It is suggested that hemodynamic benefits of

compression therapy in patients with CVI have been shown to reduce the residual
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volume fraction, which is indicated improving calf muscle pump function, and thus
reduce reflux in vein segments. Nevertheless, reverse compression (anti-graduated
stockings or progressive elastic compression with higher pressure in the calf than the
ankle), found improved calf muscle pump function on ambulation and should
reduce edema in severe CVD. In some cases, with severe CVI, it is important to
prevent further infection and maintain skin health to compromised skin integrity [83-
90]. The topical application of localized moisturizers such as beeswax for dry skin to
reduce skin fissuring. In certain stages of CVI where development of stasis dermatitis
occur the application of topical steroid could be helpful. Skin cleanliness is required
to prevent bacterial overgrowth especially if such skin breakdown and complicated
with venous ulcers. In this case, specialized wound cares are demanded to reduce
any possible infectious and severe complications. In case of venous ulcer,
hydrocolloids, foam dressings are helpful to control wound fluid drainage and
maceration of the adjacent skin. Formulation containing silver impregnated dressings
have been employed to control infection and restore tissue integrity for infected
ulcers, however, this remains controversial. Biologic skin substitutes and tissue

engineering products have been recommended for difficult-to-heal venous ulcers.
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Diagram 7. Specific treatment plans should be observed respecting the
anatomic and pathophysiologic features of affected leg: General view for
diagnosis and treatment of chronic venous insufficiency (CVI) with respects to
pathophysiologic mechanism. Multiple pathophysiologic mechanisms within the

same require a combination of treatment options.

2.3 MEDICAL MANAGEMENT [90-98]

Variety of oral medications both modern synthetic drugs and herbal-derived plants
extracts have been investigated in the treatment of CVI as following: (1) Coumarins
(A-benzopyrenes) to prevent thrombosis, (2) Flavonoids (Y-benzopyrenes) to

prevent vascular inflammation and reduced edematous state, (3) Saponosides (horse



965682TV0Y

85 ‘bes / zgze ‘ST 19821T/z (A9 / uoiteiessip esotsosses s tseurt ro ([N

53

chestnut extracts) to prevent inflammation, and (4) Variety of claims from other plant
extracts in anecdotal reports. All the afore-mentioned drugs were primarily classified
as so-called veno-active drugs one way or another that may render pharmacologic
activity on veins though have not been standardized or gain recognition as standard
treatment of CVI. However, precise mechanism of action for these drugs have not
been fully investigated or medically confirmed. Their possible multiple mechanisms
may probably explain effectiveness as comparable to compression stockings in the
short term. Nevertheless, there is no conclusive or definitive evidence to support for
long-term beneficial effects should patients taken the medication orally at reducing
leg edema and pain from CVI, especially against its questionable long-term safety.
Though, oral aspirin had been reported to promote venous ulcer healing, prevent
recurrence of venous ulceration and recurrent thromboembolic events in those with
unprovoked thrombosis. There are certain systemic adverse reactions which could be
shortcomings of aspirin despite its clinical benefits. However, so far there is no
clinical investigation of aspirin efficacy in mild to moderate chronic venous disease
[97-100]. As above, at present, there is no standard medical treatment practically
available for patients suffering from leg symptoms due to chronic venous disease

despite symptomatic relief.
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2.4 OTHER INTERVENTIONAL MANAGEMENT [100-113]

2.4.1 Sclerotherapy [74,100,106]

The venous sclerotherapy is an interventional procedure to obliterate telangiectases,
varicose veins, and other venous segments. The venous sclerotherapy employs the
treatment with sclerosing agents, or may be used in conjunction with other surgical
procedures to correct the on-going progression of disease vein. These attempts by
sclerotherapy are suitable for some venous conditions and location such as for (1)
small size spider veins (less than 1 mm in diameter), (2) small size varicose veins
ranges between 1- to 4-mm in diameter with venous lake, (3) any bleeding due to
varicosities, and (4) malformation of the small vascularture. Several types of
sclerosing agents could be wused such as (a) sodium chloride hypertonic
concentration, (b) detergents such as sodium tetradecyl sulfate, sodium morrhuate,
sodium iodide, polidocarnol and chromated glycerin.

2.4.2 Endovenous Ablative Therapy [101-103]

The procedures employ heat or thermal energy derived from radiofrequency
where laser was used to ablate the problematic veins. The heat generated causes
local thermal injury to the vein wall which on the contrary could lead to thrombosis
and fibrosis. The radiofrequency ablation of problematic veins may not be able to
provide complete obliteration, mostly only among 85% of patients after 2 years may
need further recanalization. The success of endovascular ablative therapy depends

on the type of procedures and size of veins. Both radiofrequency and laser



965682TV0Y

85 ‘bes / zgze ‘ST 19821T/z (A9 / uoiteiessip esotsosses s tseurt ro ([N

55

treatment are performed with tumescent anesthesia to prevent skin burns and
reduce pain. After the procedures, patients may return to normal activities. There are
some shortcomings as potential complication of ablation such as deep venous
thrombosis and pulmonary embolism. Several studies comparing endovenous
ablation with conventional ligation and surgical stripping has founded that their
short-term efficacy and safety are comparable. Only with endovascular ablation,
patients can quickly recover better quality of life and allow them to return normal
activity but not for surgical stripping. Some new ablative technologies are invented
and could avoid tumescent anesthesia to reduce pain and nerve injuries has been

tests and later to come into the market.

2.4.3 Endovenous Deep System Therapy [103-106]
Endovenous deep system therapy is the technique to bring back venous outflow and
help reshaping obstruction of deep veins through stenting. The endovenous deep
system employ stenting known as venous stenting on problematic deep veins, recent
studies supported that iliac vein stenting produced success response with clinical
outcomes especially in terms of relief of pain and complete healing of ulcer over
half of patients treated. The same success in completed elimination of edema
among over one third of patients treated also cited. However, patency of venous
stents appears to be durable for at least 3-6 years. It is therefore demand a close

follow-up to ensure should stent patency maintained especially in high risk patients.
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2.5 SURGICAL MANAGEMENT [107-111]

The surgical approach in management of chronic venous insufficiency at the end of
the day is demanding to complement the treatment refractory cases from
compressive stocking, medical and endovenous therapy. The surgical procedures
include patients with persistent pain or discomfort irrespective of staging. The surgical
mean aims primarily to relief overall disability and failure from others procedure
especially for the difficult to heal venous ulcers. Surgical mean is only optional in
certain patient whom condition failure to respond compression stocking or due to
veins varicosities recurrence are main problems. Surgery approach requires special
consideration for success with respect to site and type of defected veins. For the
truncal veins, it is target to prevent consequences of reflux in the superficial venous
system by either interruption and/or removal. For the tributaries veins, the surgery is
target to remove varicose veins. Excision, ligation and stripping are surgical
procedures successful to bring back an improved venous hemodynamics, provide
symptoms relief and healing of venous ulcers. The surgical approaches are ultimate
procedures to repair the perforated veins, improve and repair venous valve injury
that lead to venous dysfunction and further development and progression of chronic
venous insufficiency. The surgical approach is indicated to all CEAP clinical class

should it refractory to other management.
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2.6 HERBAL MEDICINE AND CHRONIC VENOUS DISEASE [110-121]

A basic literature search through electronic databases PubMed, Medline and the
Cochrane Library was initiated. The search query began with “drug treatment of
chronic  venous disease” filtered with subjected to clinical trial, available as at least
abstracts and investigation only in human since 1960 to 2015. There were only 356
articles founded. Subsequently to screening through each of the abstracts to
exclude the overlapping CVI reported within either the domain of other
cardiovascular disease or CVI mimic with venous leg ulcers. Only limited drug options
were available for treatment  of CVI such as Titrated Extract of Centella Asiatica
(TECA), Horse-Chestnut Seed Extract (HCSE), Extract of a French Maritime Pine Bark
(Pycnogel®), Micronized Purified Flavonoid Fraction (MPFF), Ginkor Fort, Buckwheat
Herb Tea, Red-Vine-Leaf Extract (RVLE), Chinese herbal medicine and Acetyl Salicylic
Acid (ASA). Exhaustive scientific search employing EndNote with subject to search
terms for the combination of intervention and disease designation as follows
“Intervention: Herbal plants, herbal extracts, herbal medicine, herbal products,
traditional Chinese medicine, TCM” and “Designated disease: Chronic Venous
Disease, Chronic Venous Insufficiency, Venous Disease, Venous Insufficiency” which
also employs the search engines from PubMed database, EBSCO, Google Scholar,

these results are summary as follows:
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Ernst E., 1999 reviewed herbal treatments for common illness in the elderly and had
reported that Aesculus hippocastanum (horse chestnut) seed extracts could alleviate
subjective symptoms and reduce the objective signs of chronic venous insufficiency.
The author commented on studies which also suggested further investigation [110].

Kiesewetter, H et al, 2000 conducted a clinical investigation looking at the efficacy
of Red vine leaf extract (RVLE), as herbal medicine containing many types of
flavonoids, quercetin-3-O-beta-glucuronide and isoquercitrin  (quercetin-3-O-beta-
glycoside), in both stage | and Il chronic venous disease patients. The study was
conducted for 12 weeks, as a randomized, double-blind, placebo-controlled,
parallel-group, multi-center study. A once-daily doses of 360 and 720 mg RVLE
(pharmaceutical extract code AS195; Antistax Venenkapseln) was randomized as
compared with placebo to assess the efficacy and safety of in patients with stage |
and incipient stage Il chronic venous insufficiency. All recruited CVD patients were in
ambulatory setting between 25 to 75 years old and diagnosed with stage | & Il CVD,
without extensive trophic changes, including not having other complicated medical
conditions, not being treated with compression stockings or not currently receiving
diuretics and drugs affecting fluid imbalance. Patients were randomly assigned to a
double-blind treatment with placebo, 360 mg AS195 or 720 mg AS195 once daily for
12 weeks. At the screening, a run-in period, all patients received a single-blind 2-
week placebo run-in as baseline, followed by double-blind randomization for 12

weeks and then followed by a single-blind at the end of randomization for 2-week
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placebo washout. Evaluation criteria performed at baseline, after 6 and 12 weeks of
treatment and 2 weeks after discontinuation of treatment. It was found that, out of
260 patients enrolled and randomized, only 219 completed the study in accordance
with the protocol. Analysis as in the intention-to-treat analysis, there were 257
subjects, reported that lower leg volume in mean +SD (measured by water
displacement  plethysmography) , the patients treated with placebo (N = 87) had
lower leg volume increased by 15.2 +/- 90.1 and by 33.7 +/- 96.1 ¢ after 6 and 12
weeks compared to baseline. Patients treated with AS195 had lower leg volume
decreased, and after 12 weeks of treatment, the mean lower leg volume treated by
active treatments as compared with placebo were reduced by -75.9 ¢ (95% Cl: -106.1
to -45.8 ¢) for a group treated with 360-mg AS195 (N = 86), whereas reduced by -99.9
g (95% Cl: -130.3 to -69.6 g) for a group treated with 720-mg AS195 (N = 84)
respectively. Treatment with the lower doses 360 mg AS195 reduced calf
circumference less than treated with higher doses 720 AS195. All both active
treatments provided benefits in clear reduction in circumference over time as
compared with placebo (95% Cl of the estimated treatment effects vs. placebo after
12 weeks: -1.40 to -0.56 cm and -1.73 to -0.88 cm for lower and higher doses, with
p<0.001 respectively). Moreover, subjective symptoms improvement was well
observed at 6 weeks with both active and placebo treatments. However, further
improvement at week 12 observed only in the active treatment. Overall, after 12-

week treatment, the subjective symptoms improvements were significantly better as
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compared with placebo from baseline with p< 0.001. The treatments were safe, well
tolerated with rare mild adverse events. Nevertheless, two adverse events (AEs) in
the placebo group led to hospitalization. There were, however, an uncertainty of
the research finding due basically to in methodology issue which demanded further
investigation [111].

Ernst, E et al, 2002 conducted a critical review of evidence related to
complementary and alternative medicine use for dermatologists in clinical practice
by systematic literature searches from Medline, EMBASE, The Cochrane Library,
CISCOM and AMED (until October 2000) of the published literature based on
systematic reviews and randomized controlled trials with two conditions (atopic
dermatitis and chronic venous insufficiency) and two treatment modalities (Aloe
vera gel and tea tree oil). For chronic venous insufficiency, there were evidences for
the effectiveness of oral horse chestnut seed extract and for Aloe vera gel. The
authors also suggested the use of complementary and alternative medicine as
systematic treatments possess some risks [112].

Rohdewald, P et al, 2002, conducted a review of studies with both Pygnogenol
(PYQ) and its possible mechanisms for activity in men. The reviews performed by
selecting studies both from peer reviewed literature, unpublished data presented at
international meetings and other data from published sources in German and French
languages. The authors proposed that PYC was primarily composed of procyanidins

and phenolic acids. PYC contains a wide variety of procyanidins that range from the
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monomeric catechin and taxifolin to oligomers with 7 or more flavonoid subunits.
The phenolic acids are derivatives of benzoic and cinnamic acids. The ferulic acid
and taxifolin components are rapidly absorbed and excreted as glucuronides or
sulphates in men, whereas procyanidins are absorbed slowly and metabolized to
valerolactones which are excreted as glucuronides. PYC has low acute and chronic
toxicity with mild unwanted effects occurring in a small percentage of patients
following oral administration. The author also reported that PYC is effective in the
treatment  of chronic venous insufficiency and retinal micro-hemorrhages by (1) its
anti-oxidative stress activity reported in in-vivo models such as a UV-radiation-
induced erythema model. PYC antagonized the vasoconstriction caused by
epinephrine and norepinephrine by (2) increasing the activity of endothelial nitric
oxide synthase and by (3) dilation of the small blood vessels has been observed in
patients with cardiovascular disease. PYC prevents smoking-induced by platelet
aggregation and by (4) reduces concentration of thromboxane. PYC relieves
premenstrual symptoms, including abdominal pain and this action may be associated
with the spasmolytic action of some phenolic acids. The author proposed that PYC
has beneficial effects on physiological functions that may be effective in chronic
venous disease [113].

Bylka, Wieslawa, et al 2005. reported that some extracts of the plants such as
horse-chestnut seed extracts and other natural compounds such as aescin, rutin,

troxerutin, diosmin and hesperidine acts on the venous system. Rusci aculeati
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rhizome was effective on the symptoms of chronic venous insufficiency and
hemorrhoids. These plants-derived have long tradition in herbal medicine for their
venotonic and anti-edematous properties which were all deserved for further
investigation [114].

Lim, Kar Seng et al, 2007, studied the use of Topical Traditional Chinese
Medicaments (TTCM). TTCM could be contact sensitizers in patients with chronic
venous leg ulcers and its impact in the clinical management of these patients. They
used patch-test to the TTCM series. They were also patch-tested for other allergens
from the Standard Series, Medicament Series, Steroid Series and wound dressings. All
of 44 patients were patch-tested, 17 of the 44 (38.7%) patients were using or had
used at least 1 TTCM. Seven patients (15.9%) had at least 1 positive patch-test (PT)
reading to TTCM, giving a sensitization rate of 41% (7 out of 17). A significantly high
proportion of the patients, 94.1% (16 of 17) with a positive history of TTCM usage
had at least 1 positive PT reading as compared to those without a history of TTCM
usage, 45.8% (11 of 24). TTCM is an important element and may be cause as
contact sensitizers in patients with chronic venous leg ulcers, a significant factor in
non- or poor-healing leg ulcers [115]. Felixsson, Emma et al 2010., investigated
effects of extracts from seeds and bark of horse chestnut (Aesculus hippocastanum
L) as an herbal medicine against chronic venous insufficiency. The aim of this study
was to observe the mechanisms of action of horse chestnut on the contraction of

bovine mesenteric veins and arteries, and human platelet aggregation. It was
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founded that horse chestnut extract dose-dependently contracted both veins and
arteries, but more effects on veins. These were significantly inhibited by the 5-HT-2A
receptor antagonist Ketanserin but not cyclooxygenase inhibitor indomethacin, the
alpha-1 receptor antagonist Prazosin or the angiotensin AT-1 receptor antagonist
Saralasin. Moreover, the ADP-induced human platelet aggregation was significantly
reduced by horse chestnut even with presence of the inhibitor Ketanserin. The
authors concluded that horse chestnut mediated vascular contraction through 5-HT-
2A receptors, and caused human platelet aggregation [116].

Pawlaczyk, Izabela et al, 2010 used an acidic glycoconjugate from Lythrum salicaria
L. with thought that this was effective on hemostasis as used in traditional medicine
and pharmaceuticals internally in a form of decoctions or as extracts for treatment of
diarrhea, chronic intestinal catarrhs, hemorrhoids and eczema, or externally to treat
varicose veins, venous insufficiency and gums. The authors isolated the plant
glycoconjugate from flowering parts of Lythrum salicaria, and tested its effects on
blood coagulation process. The air-dried flowering parts of this plant a water-soluble
glycoconjugate has been isolated by hot alkaline extraction followed by
neutralization and purification by multi-steps extraction with organic solvents, dialysis
and concentration and tested in vitro on anticoagulant activity on human plasma,
and on Wistar rats blood system in vivo as well as ex vivo. In vitro and ex vivo
experiments showed complete inhibition of plasma clot formation traditional use of

Lythrum salicaria as a pro-coagulant activity [117].
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Wei, XL et al, 2011., conducted investigation to test clinical efficacy of Mailuo
Shutong Granule, a compound traditional Chinese herbal medicine, and Hirudoid
cream (heparinoid), in treatment chronic venous disease among 180 out-patients
diagnosed with dermal hyperpigmentation due to skin hyperpigmentation at vascular
surgery clinics. All patients were randomized into three groups with 36 patients each
as (1) Mailuo Shutong (2) Hirudoid and (3) A combined therapy groups.  The
treatments were only a short-term with continue treatment for 28 days. The study
reported only results of area of pigmentation decreased including gray value of skin
pigmentation as compared before and after treatment (P<0.05). The combined group
were significant better than either Mailuo Shutong or Hirudoid alone (P<0.05). The
authors concluded that Mailuo Shutong Granule and Hirudoid cream can improve
CVD-induced hyperpigmentation, and suggested that combined treatment of the two
gave better clinical outcomes though this research methodology have no control for
comparison [118].

Schoones A, et al, 2012, investigated whether Pycnogenol, originally herbal dietary
supplement extract from French maritime pine bark extract in a concentrated form
with 70%  procyanidin antioxidant could be useful for certain chronic disease
including chronic venous disease through literature search and analysis from various
scientific database such CENTRAL PubMed , MEDLINE and EMBASE and clinical trial
registries and other bibliographies manual search form data obtained from

manufacturer of Pycnogenol.  The specific search criteria included randomized
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controlled trials whereas obtained clinical outcomes including all-cause mortality as
primary outcomes whereas adverse events and biomarkers of oxidative stress also
reported. In the searching methodology for pooled analysis, the following conditions
required, (1) two authors independently assessed trial eligibility, extracted all data
and assessed risk of bias meanwhile (2) the third author additionally extracted
information on outcomes and results.  There were 15 trials with 791 patients for
treatment of seven different chronic disorders including osteoarthritis (3 studies; N =
293), T2DM (4 studies; N = 201), asthma (2 studies, N = 86), hypertension (2 studies; N
= 69) attention deficit hyperactivity disorder (1 study, N = 61), chronic venous
insufficiency (2 studies; N = 60), erectile dysfunction (1 study; N = 21). No
conclusion could be drawn due to major risk of bias and the analysis generated
systematic error [119].

Morling, Joanne et al, 2013, conducted a systematic review to investigate effects of
Rutosides, extract from horse chestnut (Aesculus hippocastanum) for treating edema
formation in chronic venous insufficiency (CVI) in patients diagnosed with Deep Vein
Thrombosis (DVT) suffering from pain, swelling, and skin changes in the limb. The
analysis included interventions compared purely Rutoside with Placebo as controlled
to determine the effectiveness and safety of rutosides, without other added on
intervention including elastic compression stockings (ECS) or any other treatments.
The analysis and reviews were conducted on behalf of the Cochrane Peripheral

Vascular Diseases Group Trials Search Coordinator searched the Specialized Register.
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Two authors independently assessed studies for inclusion and extracted data by
employing prepared data extraction forms. The analysis also assessed with the risk of
bias using Cochrane risk of bias software. The primary outcome measures were the
occurrence of leg ulceration over time and any improvement or deterioration of
post-thrombotic syndrome. The secondary outcomes included edema reduction,
pain symptoms and recurrence of deep venous thrombosis or pulmonary embolism,
compliance with therapy, and any adverse effects. The statistical analysis employed
the Mantel-Haenzel fixed-effect model odds ratios. There were total of 233
participants met the inclusion criteria. There was no evidence that rutosides were
superior to the use of placebo. The authors concluded there is limited evidence to
support venoactive remedies including rutosides could significantly reduce symptoms

of chronic venous disorders [120].

2.7 SELECTED LITERATURE OF HERBAL MEDICINE

2.7.1 Aloe vera: Acemannan [15-22,121-141]

Aloe vera plant has been known for centuries as medicinal plant with its distinct
properties. Greek scientists have regarded Aloe vera as “Universal Panacea” whereas
“Plant of Immortality” by Egyptians. Aloe vera plant has been employed in cosmetic
and food supplement. In addition, Aloe vera has been well known for its application
in herbal medicine in United States, European countries, South American countries,

India, China, Japan and several countries in Asia. There are approximately 500 species
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of Liliaceae family. Each Aloe vera plant has 15 to 30 tapering leaves, each up to 0.5
m long and 8 to 10 cm wide. Beneath the thick cuticle of the epidermis lies the
chlorenchyma. Between this layer and the colorless mucilaginous pulp containing 1)
clear aloe gel that contains 99% water which is made of glucomannans or
acemannan, amino acids, lipids, sterols and vitamins 2) vascular bundles and inner
bundle sheath cells which contains a bitter yellow sap exudes when the leaves are
cut. This middle layer of latex contains Anthraquinones and glycosides. 3) The outer
thick layer of 15-20 cells called as rind which has protective function and could
synthesizes proteins and carbohydrates [15].

Acemannan (CgHipoNOgo; Mr  959.15) (IUPAC name: (2S,3S,4R,5S,6S)-6-
[(2R,3R,4R,5S,6R) -6-[(2R,3S,4R,5S,6R)-5-acetamido-6-[(2R,3R,4R,5S,6R)-4-acetyloxy-
6[(2R,3R,4R,5S,6R)-4-acetyloxy-6-[(2R,3R,4R,5S,65)-4-acetyloxy-5-hydroxy-2-
(hydroxymethyl)-6-methoxyoxan 3-ylJoxy-5-hydroxy -2-(hydroxymethyl)oxan-3-ylJoxy-
5-hydroxy-2-(hydroxymethyl)oxan-3-ylJoxy-4-hydroxy-2-(hydroxymethyl)oxan-3-ylJoxy-
4-acetyloxy-5-hydroxy-2-(hydroxymethyl)oxan-3-ylJoxy-4-acetyloxy-3-
[(2R,3S,4R,5R,6R)-4-acetyloxy-5-[(2R,3S,4R,5R,6R)-4-acetyloxy-3-hydroxy-6-
(hydroxymethyl)-5-methoxyoxan-2-ylJoxy-3-hydroxy-6-(hydroxymethyl)oxan-2ylJoxy-5-

hydroxyoxane-2-carboxylate)
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Aloe vera, as given in Botanical Definition described in WHO Monograph [16],
Aloe is dried juice of the leaves of Aloe vera (L.) Burm. f. or of A. ferox Mill. and its
hybrids with A. africana Mill. and A. spicata Baker (Liliaceae). The common synonyms
of Aloe are known as following: 1) A. barbadensis Mill 2) A. chinensis Bak 3) A.

elongata Murray 4) A. indica Royle

5) A. officinalis Forsk  6) A. perfoliatal 7) A. rubescens DC8) A. vera L.

var. littoralis Kénig ex Bak. 9) A. vera L. var. chinensis Berger 10) A. vulgaris Lam

Aloe contains major and active anthraquinone principles hydroxyanthrone
derivatives, mainly of the aloe-emodin-anthrone 10-C-glucoside type, known as
barbaloin (aloin) and hydroxyaloin which found in the sap. Aloe also contains amino
acids, enzymes which have been identified such as amylase, aliiase, bradykin, alkaline
phosphatase, carboxylase, catalase, lipase, and peroxidase, minerals, vitamins, lignins,
monosaccharide, polysaccharides, salicylic acid, saponins and sterols. Aloe
vera contains Aloe gel, the clear mucilaginous part between the green leave and

major polysaccharides known as glucomannon or acemannan which are complex
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long-chain non-branched polysaccharides with mannose, glucose. In most of
commercial extract, a standardized global source, international supply herbal
extracts source identified mainly Acemannan as the major active substance
demanding most in the extracts. Aloe vera oral administration intended as
therapeutic herbal medicine were widely investicated in Diabetese and as
Hypoglycemic agents [15,121-126], in Peptic ulcer diseases, ulcerative colitis and
irritable bowel syndrome, peptic ulcer as well as in prevention of aspirin induce
gastric ulcer and various form of acid peptic diseases [15,21-22,121,127-135], as
adjunct treatment of Oral Mucositis in cancer patients [17,137]. Aloe vera external
administration has been supported with several successful clinical outcome trials for
wounds and ulcers healing which could be summarized as follows: (1) Aloe vera gel
dressing accelerated skin healing by approximately 72 hours after dermabrasion as
compared with polyethylene oxide gel dressing [18]. (2) Aloe vera gel was effectively
accelerated wound healing after frostbite injury, [137,138].  (3) The Vulnopur spray
containing Aloe vera was more effective than isotonic saline in wound cleansing for
pressure ulcers tested in 133 patients [18-20, 140], (4) Aloe vera cream was
superior to placebo report in a placebo-controlled, double-blind trial for treatment
of psoriasis (83.3% Vs 6.6%, p<0.001) [19,141]. Aloe vera crude extract emulsion
could reduce scaliness and pruritus in patients suffering from seborrheic dermatitis

[20].
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As above, Aloe vera gel-base, with active acemannan have been evidenced for both
internal and external use in many therapeutic clinical trials as partly due to its
proposed mechanism of action by its anti-inflammation, immune-modulation, anti-
bacteria, anti-virus and skin protective. These proposed therapeutic activities are
rationale for selection of Acemannan as active substance in the herbal medicine
combination formulation, whereby as external formulation 2% acemanan was

suggested as base preparation [15,18,121,140].

2.7.2 Titrated Extracts of Centella asiatica (TECA): Asiaticoside [23-
25,121,142-148]

Centella asiatica (L.) Urban or Hydrocotyle asiatica L is a common scientific name,
one of the oldest herbal plants found in many parts of the world especially in many
tropical countries. It is a perennial herb creeping plant easily grows in the wet and
dam area with rooting at nodes belonging to the plant family Apiaceae(Umbelliferae)
which have 20 different species. In the west, it is commonly called as Indian
Pennywort (English), in Japan called as Tsubo-kusa (Japanese), and in China called as
Tungchian and Luei Gong Gen, in India, known as ‘Indian Pennywort” “Jal Brahmi” or

‘Mandookaparni’ or Gotu Kola.
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As per the European Pharmacopoeia, the standard of herbal Centella asiatica
contains 6% of total triterpenoid derivatives, called as Asiaticoside (CggH7010; Mr
959.15) (IUPAC name: 6-[[3,4-dihydroxy-6-(hydroxymethyl) -5-(3,4,5-trinydroxy-6-
methyl-oxan-2-yl)  oxy-oxan-2-yl]  oxymethyl]  -3,4,5-trihydroxy-oxan-2-yl]10,11-
dihydroxy-9-(hydroxymethyl)-1,2,6a,60b,9,12a-hexamethyl 2,3,45,6,

6a,7,8,8a,10,11,12,13,14b-tetradecahydro-1H-picene-da-carboxylate)

Centella asiatica (L.), a well known herbal plant used over 3000 years in by diverse
ancient cultures and tribal groups. It is native plants in many countries in the world
such as India, Malaysia, Sri Lanka, Madagascar, South Africa, China. In Thailand and
Malaysia, Centella asiatica has been a common vegetable supplements as food. The
fresh water extracts of Centella asiatica have been consumed by Thai, Java, the
Malaysia for years as herbal drinks.

Centella asiatica generally contains 0.1 % essential oils, its major component of
Centella asiatica essential oil is an unidentified terpenic acetate and other

compounds such as B—caryophyllene, trans-p-farnesene, germacrene and other
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wide ranges ofconstituents such as g¢lycosides (indocentelloside, brahmoside,
brahminoside, theankuniside, isothankuniside). Other chemical constituents which
had been reported such as vallarine, hydrocotylin, pectic acids, steroids, hersaponin,
bacogenin, monnierin, tannins. The raw leaves of Centella asiatica are rich in
carotenoids, vitamins B and C with flavonoids, castilliferol 1 and castillicetin 2. The
flavonoids apigenin, rutin and quercetin have also been detected in methanolic
extracts of Centella asiatica. Moreover, a polysaccharide isolated from ethanolic
known as arabinogalactan (AG) also have been reported. The general herbal
preparation of Centella asiatica is mostly obtained by alcoholic or aqueous extracts
then refined and purified extracts as well as reconcentrated extracts have been have
been made commercially available in a wide ranges of global international supply
herbal extract sources known as Titrated Extracts Centella asiatica (TECA) containing
either 40% or 60% of asiaticoside of the aglycons (asiatic acid and madecassic acid).
However, in clinical studies, the use of the following commercialized products such
as Madecassol®, Blastoestimulina® (titrated extract of Centella asiatica) or
Centellase® (total triterpenoid fraction of Centella asiatica). The most widely used
concentration of Centella asiatica as extracts is TECA 40% containing 40% of
asiaticoside and of the triterpenic genins (asiatic acid and madecassic acid). In
general, purification of the herbal extracts involving various steps for chemical
treatments are extreme complicated yielding a final combination of refined extract.

In the WHO standards, with an isolated constituent and the natural proportion of the
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components for Centella asiatica is not well maintained. Therefore, based on
manufacturing process, though the TECA extract cannot be classified as an herbal
preparation due to the manufacturing steps and definitive composition variation,
many such clinical testing employed TECA as the main components for formulation
and as such the rationale of this herbal extract combination do employ the same as
40% TECA from global supply international standards. The anticipated active
constituents of TECA are therefore based on the asiaticoside as madecassic,
madecassoside, asiatic acid and asiaticosides which known asto pentacyclic
triterpenes [154,155]. The therapeutics activities of Centella asiatica varied
and reported in many therapeutics area such as for wound healing for the treatment
of various skin conditions among leprosy, allergic lupus, varicose ulcers, eczema,
psoriasis, diarrhoea, fever, amenorrhea and genitourinary tract infection and urethritis,
fever, bronchitis and asthma, relieving anxiety and improving memory and cognition
depends on ethanological used in different region. The pharmacologic attributes
mainly demonstrated it anti-oxidant and anti-proloferative properties [156,157].
Selected therapeutic effects of Centella asiatica on Chronic Venous Insufficiency,
varicose vein are as follows:

Pointel JP, et al 1987, conducted a study among 94 patients suffering from venous
insufficiency of the lower limbs as a multicenter, double-blind versus placebo study.
After randomization, all patients were allocated for a treatment of two months to

receive either one of three groups: TECA 120 mg/day, TECA 60 mg/day, or placebo.
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The authors reported a significant difference (p < 0.05) in favor of TECA for
improvement of symptoms of leg heavy, leg edema and satisfactory for overall
evaluation by the patient. The venous distensibility measured by a mercury strain
gauge plethysmograph at three occlusion pressures was even improved for the TECA

groups but in contrary aggravated in placebo treatment group [144].

Cesarone MR et al, 1994, 2001 conducted a prospective, randomized trial looking at
efficacy of an oral preparation of Titrated Extracts Centella asiatica in the
microcirculation and reducing leg edema (leg volume) among fourty patients
suffering from venous microangiopathy patients with venous hypertension. Twenty
patients for each group was prescribed randomly with either a 60-mg tablet of TECA
or placebo, twice daily for 6 weeks. The study was a pre-and-post treatment
comparison, after treatment there was a decrease in resting flux (29%) and an
improvement (increase) in venoarteriolar response (52%); Partial arterial pressure of
oxygen (PO,) was increased (7.2%) and partial arterial pressure of carbondioxide
(PCO,) decreased (9.6%). There was an important decrease in leg volume (66 mL
decrease; 1.3% volume variation). The difference in flux, oxygen and carbondioxide
contents (0,-CO, and volume parameters were significant and clinically important at
6 weeks in the active treatment group. In conclusion, the authors reported clinical
efficacy of TECA though there was no proper controlled or comparison between

placebo and active treatment groups [145,146].
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Belcaro G et al, 2001 assessed effects of oral TECA 60-mg tablets taken twice daily
for 4 weeks among 50 patients on local capillary filtration with the vacuum suction
chamber (VSC) and the rate of ankle swelling (RAS) in patients with ankle edema due
to venous hypertension before and after treatment. The Strain-gauge
plethysmography (SGP) was used to assess RAS and local capillary filtration was
studied with the VSC (applied on the perimalleolar region); the disappearance of the
weal was measured (minutes). The authors reported significant improvement with
34% reduction in rate of ankle swelling as compared with before treatment and
reduced the Vacuum Suction Chamber time by 48%; with p<0.02. The authors
concluded that TTFCA treatment in chronic venous insufficiency could start as early
as development of leg edema to control deterioration leading to leg ulcerations.
Authors suggested the complex actions on the microcirculation was essential for
reducing edema [147].

Chong KJ et al, 2013, conducted a systematic literature search to evaluate the
effect of Centella asiatica for improvement of symptoms and signs of chronic
venous insufficiency (CVI) from 13 large electronic databases including the Cochrane
Central Register of Controlled Trials for randomised controlled trials. The risks of bias
were reviewed independently by two authors for studies selected. There were 8
studies showed that Centella asiatica significantly improved microcirculatory
parameters such as transcutaneous partial pressure of CO, and O,, rate of ankle

swelling and venoarteriolar response. Three out of the eight studies did not provide
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quantitative data. However, these studies reported that patients treated
with Centella asiatica significant improved CVI clinical signs and symptoms such as
pain, oedema and leg heaviness. These authors concluded that Centella
asiatica may be beneficial for improving signs and symptoms of CVI but suggested
further studies for adequate interpretation with caution since most of the studies
contained missing data [148].

Enck, Paul et al, 2011 [149] suggested that there was a certain degree of placebo
and drugs response in clinical trial which could range from 32% to 52% depending
on the type of designed and both Kirsch, | and LJ Miller, 1988 [150] suggested that
event though the double-blinded approach to abolish bias in placebo-response, the
way administration of a placebo by elaboration to the participants could emerge
with deceptive placebo response.

Miller FG. Wendell D and Swartzman LC, 2005 [151] had also suggested that
proposed trial design by the so-called “balanced placebo design” (BPD) to separate
the true drug effect and the true placebo effect from compound effect in clinical
trials though two major disadvantages exist such as (1) it could provide false or
correct information before participants could have been assigned the test drugs and
(2) this information provided to participants before drug testing may raise suspicion
among subjects as to which the information should have been provided, which
ultimately could lead to deceptive placebo response. In other words, the

information as well as the application of either medication and placebo could lead
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to both true/false positive and true/false negative respectively.

Moreover, Fischer JE, 2008 [152] had also mentioned that in such clinical trial
despite the placebo controlled trial, the placebo response exists, due possibly to
perceived therapeutic efficacy of any given medication labelling package similar to
commercial product, in this case the labeling of placebo with the same commercial

feature similar to drugs itself could lead to deception of therapeutic response
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CHAPTER IlI
METHODOLOGY

3.1 PREPARATION OF ACEMANNAN-ASIATICOSIDE TEST PRODUCT

The preparation of Acemannan-Asiaticoside test product employed standard
preparation procedure in pharmaceutical formulation including (1) Acquisition of
standard raw material of reliable standard herbal extract sources. (2) Preparation of
gel-bases containing Acetylsalicylic Acid microencapsulation preformulation. (3)
Preparation of finished herbal medicine combination as a test product containing
Acemannan-Asiaticoside as active treatment and an identical control treatment
without Acemannan-Asiaticoside. (4) Analysis of absorption employing Franz cell
diffusion studies based on ASA microencapsulation (5) Microbial analysis of
Acemannan-Asiaticoside test product and a control product. All preformulation,
formulation and production process conducted at the pharmaceutical laboratories of
the Eastern Asia University School of Pharmacy, Pathum Thani under the supervision
of Asst Prof. Wichien Thanindratarn (Industrial pharmacy and Pharmaceutics Labs),

Asso Prof. Dr. Nongluksana Sriubolmas (Microbiology Labs).
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3.2 RESEARCH DESIGN

The research design was an interventional, prospective randomized, double-
blinded, controlled trial.  Participants were prospectively recruited and the
interventions were randomly allocated product with concealment either active or
control as double-blinded between participants, research nurse and physician by
employing and a computer-generated two set of randomized numbers via

consecutively randomization of two treatments.

3.2.1 Intervention

Participants fulfilling the eligibility criteria with inclusion-exclusion fulfillment
were randomly blinding consecutively by allocation into one of two arms or one of
two sets of concealed test product, either product 1 or product 2 as double-blinding

as followed:

Each of blinding allocation remained concealed throughout the whole
investigation as double-blinding between patients, physician and research nurses. In
each set of products (either 1 or 2) contained labelling code of computerized
randomization numbers on the tube of products in order to ensure the allocation of
test products in a concealed package matched between each patients’ case record
forms and the concealment of test allocation, which secured labelling code in the

same series of follow- visits. ~ Randomization were consectively blinding during
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allocation between researcher nurse whom supplied the concealed test products to
patients whom also independently responded to outcome assessments for the
diseases adapted with patient symptoms score and two sets of health-related quality
of life questionnaires [34-38] and also co-ordinated for obtaining the diseases specific
adapted symptoms for physician-rated symptoms persception score (PRSPS) [34,35]
and the physisican whom comducted physical examination for assessment of venous
severity clinical scores [32,33], all of whom had no prior knowledge of the allocated

treatment.

3.2.1.1 Active treatment arm: each participant was given the herbal
medicine combination gel formulation containing 2% asiaticoside plus 1%
acemannan in a 2% ASA bases in bees wax microencapsulation. It was gently
applied 10-15 ml on the leg with symptoms once in the morning and again at
bedtime continuously for 3 months or 12 weeks. At each of the early weekly visit,
patients shall be provided 2 tubes of the test products thereafter 8 tubes for each of
the next four weeks of visit. At each of the follow-up visit, all patients were

instructed to return the test products.

3.2.1.2. Control treatment arm: each participant was given only a bases
preparation containing 2% ASA bases as controlled-gel with identical odor and color
with no active herbal drugs. It was gently applied 10-15 ml on the leg with symptoms

once in the morning and again at bedtime continuously for 3 months or 12 weeks. At
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each of the early weekly visit, patients shall be provided 2 tubes of the test products
thereafter 8 tubes for each of the next four weeks of visit. At each of the follow-up

visit, all patients were instructed to return the test products.

3.3 STUDY POPULATION AND SAMPLE

The study population was Thai patients diagnosed as chronic venous disease
based on CEAP Classification. The study sample was chonic venous disease patients
diagnosed by surgean as CEAP class 1 to 4 and recruited form Somdet Prayanna
Sangworn Chiang Rai and or Chiang Rai Hospital. These patients were ambulatory
patients fulfilled the eligibility requirement and conformed inclusion and exclusion
criteria.  The patients were prospective consecutively recruited as per
eligibility/inclusion and exclusion criteria, interviewed and screened where informed
consent signed and obtained, diagnosed as CVD and classed either CEAP 1 to 4 as by
surgeon. They were randomized to receive concealed treatment allocation as
doubled-blinded. The treatments were either an Active Treatment Arm (Treatment 1)
(The herbal medicine combination gel formulation containing 2% Asiaticoside plus
1% Acemannan in a 2% ASA bases in bees wax microencapsulation) or a Control
Treatment Arm (Treatment 2) (the bases preparation of 2% ASA bases in bees wax
microencapsulation as controlled-gel with identical odor and color. Patients were
instructed to gently applied each 10-15 ml to the leg with symptoms twice in the

morning and at bedtime continuously for the period of treatment duration of 3
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month or 12 weeks. Both treatments were provided in sealed aluminum tube with

similar external appearance labeled as either treatment 1 or treatment 2, with a

given code well-stored at 20-25°Celsius by researcher nurses prior to dispensing. The
researcher nurses were responsible for dispensing treatment, either treatment 1 or
treatment 2 as per designated randomization number. The randomization was a 1:1
concurrently assigned to patients as consecutively. Patients were followed up every
week up to 4 weeks then every 4 weeks up to 12 weeks of treatment. There were 6
visits (excluding the first day of randomization) subsequence to Day 1 as baseline
assessment after which randomization and appointment for (1) visit-1 or 1 week, after
the initiation of randomization. Later, patient was appointed for the 2" the 3 the
4" visits at Day 14 (week 2) visit-2, Day 21 (week 3) visit-3 and Day 28 (week 4) visit-a.
Then patients were appointed for another additional 2 visits after 4-8 weeks as Day
56 (week 8) visit-5 and Day 84 (week 12) visit-6 as the end of the trial respectively. In
each of follow-up visits, necessary information required as given in the clinical record
form were obtained directly through patient interviews. Researcher nurse assessed
(PRSP) whereas surgean clinically examined for VCSS. Two medical outcomes study
as health-related quality of life scores, MOS SF-12 and MOS CIVIQ 14 interviews were
obtained from patient assisted by researcher nurses at baseline at initiation before
randomization (Day 1), after the end of the investigation (week 12). For patients’ Self-

Rated Symptoms Score as visual analog scale (VAS) (PSSS) were obtained weekly
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symptoms perception rated by patients at all 6 follow-up visits respectively. The
dairy report of adverse drug reaction and/or events (ADR/ADE) was a spontaneous
patient report in the patient diary, whereas any added treatments or necessary test
was collected at the time of each visit as given in clinical record form provided. The

trial initiation and follow-up assessment during 12 weeks was given overleaf.
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Independent Variables Dependent Variables

Baseline Input Variables |Outcome Assessment

Qutput Variables

General Primary Objective:
Characteristics e A oA Venous Clinical
2%TECA+1%ACM in .
Severity Score (VCSS).
1. Age-Gender 2% ASA (Active)

-Overall responder

rate (50% reduction at
Week 4)

2. Weight, Height

Socioeconomic Status

1 Education Status Secondary Objectives:

1. VCSS score responder as per

2. HiStOFy of Selfcare CEAP severity, Co-morbidity,
for CVD both & overall all reduction of
%ASA(Co O VCSS over time.

2. Physician-Rated ' Symptom
Perception Score (PRSPS).
3. Patient-Self-Rated ? Symptom
1. Family history of Scale(PSSS).

Vi 4. Health-related QOL®
12-Item (MOS SF-12)-Global

Clinical Factor

2. Medication-Surgical

Score
history 5. Chronic Venous Disease *
Quality of Life Questionnaire

3. Hemodynamic (BP,
(MOS CIVIQ-14) -Global Score

HR)

a Co—morbidity 6. ADE Report (Frequency)

Diagram 1. Conceptual Framework

Note. CEAP = Comprehensive Classification System for Chronic Venous Disorders which CEAP classification include a
description of the clinical class (C) based upon objective signs, the etiology (E), the anatomical (A) distribution of reflux
and obstruction in the superficial, deep and perforating veins, and the underlying pathophysiology (P), whether due to

reflux or obstruction [31. *Duplex Diagnostics employed for differentiation in selected cases. »#** Validated Thai Version;

# Mean weekly ADR reported by patients
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Day 1- Week 1, 2, 3, 4 Week 8 and Wleek 12
1 1 1
: : : 1 1 1
Assessment ] Pt ! !
1 [T T 1 1
. . 1 ] 1 | 1 1 |
given in | [ I 1 1
1 1 11 1 1 1
| L 1 1
v vy VVYVY v \ 4 ~
Treatment 1 2% Asiaticoside —1°/xAcemannan— in 2%
Chronic Venous Outcome Assessments
Disease Patients VCSS, PRSPS, PSSS, Investigate
fulfilled MOS SF-12, MOS CIVIQ- H  Vascular Duplex
w/inclusion & 14, ADE, Routine lab test = IR
|| Diagram 8
v
Treatment 2- Control in 2% ASA Bases

Diagram 8. Schedule of Assessments and Visits
3.3.1 Population of patients with leg symptoms due to CVD diagnosed by
physician with CEAP Class 0-4.
3.3.2 Sample of patients with leg symptoms due to CVD diagnosed by
surgeon with CEAP Class 0-4 at Wiang Chai Somdej Prayanna Sangworn

Hospital/Chiang Rai Hospital

3.4  SAMPLE SIZE DETERMINATION

3.4 SAMPLE SIZE DETERMINATION

3.4.1 Sample size calculation [149-151,153,154]
The estimate response to active treatment based on 50% reduction of objective
score of Venous Clinical Severity Score (VCSS) evelauted by physician as compared

with a control treatment will be account for response to treatment. As such, sample
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size shall be computed based on responder rate (%) for 2 independent proportions.
The sample size estimation will be based on primary objective, improvement or
responder rate as compared active treatment with a controlled treatment (Control)
as two independent proportions after 4 weeks of treatment. Responder patients will
be assessed with at least 50 % score reduction from baseline score after four weeks
of treatment. As such, the sample size estimation based on one sample test of 2
independent proportions to show superiority of responder to treatments. Based on
the hypothesis for normally distributed of probability of responder for test of
difference in 2 independent proportions from which 91 and 92 are responders of
active treatment arm (91)and control treatment arm and (42) the primary efficacy
endpoint is responder rate after 4 weeks of treatment with following hypothesis:

Null Hypothesis Ho: 90-92=0

Alternative Hypothersis Hi: 91 - 92 # 0 (2-sided test), alpha = 0.05,

At 80% power to detect the different, (3) Beta =0.20)

11= True (population) response rate in group 1 (active treatment)

12= True (population) response rate in group 2 (control treatment)

Based on a balanced controlled designed, especially with the deception in research
on the placebo and drugs effect, suggesting a possible placebo and drugs response
could be found from 32% up to 52% (E, Paul et al, 2011; I, Kirsch et al, 1988; FG,
Miller et al, 2005) [151-153]. As such with P2, assumed responder rate of Control

Treatment Arm at 40% in the middle range for a placebo response rate or P2= 0.4

and P1, responder rate of Active Treatment Arm will assume 35% more responder
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than Active Treatment Arm at 40% + 35% = 75% or Pl= 0.75 whereby P=
(P1+P2)/2, and Q1=1-P1, Q2=1-P2, and Q=1-P. As such the formular for calculating

the significant different based on the Chi-Square test is as following given below:

2
n/group = |:Zq/2\‘/2pq + Zg./plql + p2q2:|

P1 — P2

Without continuity correction

P1=0.40, Q1=0.6

P2=0.75, Q2=0.25

P = (P1+P2)/2 = (0.40+0.75)/2 = 0.575, Q = 1-P = 1-0.575 = 0.425

At Alpha = 0.05, Zg 52 = Zo.25 = 1.96 and Beta () = 0.2 Or 80% Power, Z,, = 0.842

Sample Size n; = n, = N was calculated based on formula above as given.

N/group=L[1.96V2X(0.575)(0.425)+0.842 V(0.40)(0.60)+(0.75)(0.25)1/(0.75) ~(0.4) J*

- [[1.96V2x 0.2443 + 0.842 V(0.20)+(0.18)/(0.35) ]2

=[[ 196 Vo.asss + 0.842 V(0.420001/(0.35)]°
= [[ 1.96 x 0.6989 + 0.842 X0.64801/(0.35) ]2

- [[1.3698 + 0.54561/(0.35)]?
=[[1.91541/(0.35)]?

= [5.472]°

=[29.94] , n/goup =30

The total sample size could be 30 each group with 10% drop outs or missing of 6

patients, therefore total sample size should be 66 patients.
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3.4.2 Sampling Procedures
Eligible participants with leg symptoms complaints seeking advice at ambulatory
surgery clinic were informed about the study by two researcher nurses. The
paticipants recruitment started since 1 November 2015, for the period of 3 months
as anticipated until numbers of eligible patients needed estimated for 66 patients
was obtained. Once participants agreed to participate, they were explained in details
of the study, independently interviewed then explained study details before referring
participants to surgean for physical examination, diagnosis, CEAP grading of CVD
before inclusion in the study. Only CVD patients diagnosed and graded were
included in the study. Patients included in the study counter-signed informed
consent, refered to conceal treatment allocation and appointment for follow-up by
two researcher nurses. Patients sampling conducted as consecutively random
sampling and concealed treatment allocations were blinding randomization to
receive Treatment 1 or 2.
3.4.3 Participant Eligibility Criteria/Inclusion Criteria
Patients seeking advice at the surgery ambulatory clinics with at least two

of the following symptoms:

1. Heavy leg

2. Pain in the leg

3. Sensation of leg swelling

4. Night cramp
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5. Itching legs — or Pin in the leg

6. Sensation of burning

7. Sensation of severe pins/needle in the leg

8. Presence of superficial varicose vein

9. Presence of spider veins

10. Presence of blood-clotting.
And must have been accurately diagnosed as CVD by surgeon as per WHO- ICD10
Criteria and being graded as appropriate staging of the chronic venous insufficiency
staging as per the CEAP Criteria.

3.4.4 Participants Non-inclusion/Exclusion Criteria

Patients with known history of:

1. ASA-exacerbated respiratory disease (AERD) and/or asthma

2. ASA-sensitivity and Rhinitis/Nasal Polyps

3. ASA and NSAIDs induce cutaneous reactions with Urticaria,

Angioedema

4. ASA-induced anaphylactoid reactions with Hypotension, swelling,

laryngeal edema, generalized pruritus, tachypnea.

5. Patients with known sensitivity or allergic to Titrated Extracts of

Centenella Asiatica (TECA) or Asiaticoside.

6. Patients with known sensitivity or allergic to acemannan and the aloe

vera products.
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3.4.5 Outcome measures (Dependent Outcomes)

3.4.5.1 Primary Outcomes
Responder rate (%) looking at venous disease severity, assessed by the venous
clinical  severity score (VCSS) 50% score reduction measured at week 4 after

baseline in general.
3.4.5.2 Secondary outcome measures

1. Responder rate (%) looking at venous disease severity, assed by the venous
clinical severity score (VCSS) 50% score reduction measured at 4 weeks after

baseline as per CEAP class, co-morbidity and combination

Disability caused by venous disease as other 2. venous clinical severities assessed by
VCSS after Week 4,8 and at the end treatment (Week 12) [34,35]; 3. assessed by the
Physician-Rated Symptom Perception Score (PRSPS); 4. Patient Self-Rated Symptoms
Score (PSSS) measured at baseline, week 1,2,3,4,8 and 12; 5. Health-related Quality
of Life Score Assessed with a Short-form 12-item Health Related Questionnaire Self-
Administered Survey (MOS SF-12); 6. Health-related Quality of life, assessed by the
Medical Outcomes Study Chronic Venous Insufficiency Quality of Life Scale
International Collaboration 14 questionnaires (MOS CIVIQ-14) measured at baseline
and week 12; 7. Adverse event incidental (as frequency) reported by patients in a

weekly diary follow-up.

3.5 STUDY PROTOCOL AND RESEARCH TOOLS

The study protocol was registered at the international clinical trial registry with the
registration trial number # ISRCTN54360155 DOI 10.1186/ISRCTN54360155 available at

http://wwwv.isrctn.com/ISRCTN54360155 with over all description of research tools
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and other detail. The case report form as part of research tools for data transfer are
provided in the appendix. Details of research tools other than the Duplex Scan (if
need for specific confirmation by surgeaon is available at the hospital). General tools

were as following.

3.5.1 VCSS, the Venous Clinical Severity Score as suggested by Rutherford et al [32]
and later confirmed for its specificity by Meissner et al [33] are objective assessment
questionnaires for specialist to evaluate the seven domains of CVD symptoms and
characteristics. These symptoms included (1) pain, (2) varicose veins, (3) venous
edema, (4) skin pigmentation, (5) inflammation (6) induration (7) presence of active
ulcers including numbers of ulcers and duration of ulcerations. The score ranges
from 0 (absence) to severe score (3). Each of the item of venous clinical severity
score must be converted into percentage score representing overall severity from 0
to 100, as such the final score computation employed a transformed percentage
scores from absent (0) to severe (100). In each items of the score were transformed
into percentage score by multiplication of 25 percentage points to each of raw score
eg. Raw score 0, then percentage score was 25X0 = 0 whereas then Raw score =1, 2
or 3 then percentage score was 25X1 = 25 points, 25X2 =50 points and 25X3=75
points respectively. Overall VCSS was the summation of the overall clinical severity

domain as percentage score [31,32].
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3.5.2 PRSPS, the Physician-Rated Symptom Perception Score as suggested by
Talley et al [34] was adapted to CVD which was an objective assessment
questionnaire of disease specific symptoms for specialist to evaluate the selected all
of any relevance clinical symptoms included (1) Heavy leg (2) Pain in the leg (3)
Sensation of leg itching (4) Night cramp (5) Itching leg (6) Sensation of burning (7)
Sensation of Oin/Needle in the leg (8) Superficial varicose veins (9) Presence of spider
veins. The PRSPS was a modified adapted with disease specific symptoms adjustment
for chronic venous disease. The score ranged from 1(none) to most severe score (5).
The PRSPS score assessed as symptoms severity as such the final score computation
employed a transformed percentage score ranging from absent (0) to severe (100). In
each items of the score were transformed into percentage score by multiplication of
20 percentage points to each of raw score eg. Raw score 1, then percentage score
was 20X1 = 20 whereas then Raw score =2,3,4 or 5 then percentage score was 20X2
= 40 points, 20X3 =60 points, 20X4=80 points and 20X5 = 100 points respectively.
Overall PRSPS score was the summation of the overall sympoms severity score for
all reported symptoms as percentage score [34,35].

3.5.3 PSSS, the Patients-Self-Rated Symptom Scale is a visual analog scale from
1(none) to 10(the most severe). It was a subjective self-assessment of all selected
most relevant patients perceived CVD symptoms included (1) Pain (2) Heavy leg (3)
ltching in the leg (4) Needle or Pin in the leg (5) Night cramp (6) Leg edema and (7)

Any other resported symptoms. These were measured in centrimeters rated by



965682TV0Y

85 ‘bes / zgze ‘ST 19821T/z (A9 / uoiteiessip esotsosses s tseurt ro ([N

93

patients as suggested by Talley et al [35] with a modified selected CVD symptom:s.
The final score computation employed a percentage scores from 0 to 100 for
interpretation. The PSSS score assessed as symptoms severity as such the final score
computation employed a transformed percentage score ranging from absent (0) to
severe (100). In each items of the score were transformed into percentage score by
multiplication of 10 percentage points to each of raw scales eg. Raw scales 1, then
percentage score was 10X1 = 10 whereas then Raw score =2,3,4 and to 10 then
percentage score was 10X2 = 20 points, 10X3 =30 points, 10X4=40 points and to
10X10 = 100 points respectively. Overall PSSS score was the summation of the
overall sympoms severity score for all presented symptoms as percentage score

[34,35]

3.5.4 MOS SF-12, was a self-rated health survey by patients for objective self-
assessment of  health-related quality of life, known as the 12-item Short Form
Medical Outcomes  Study or in short known as SF-12 proposed by Ware JE et al
[38]. In this investigation, The MOS SF-12 Thai version, as a validated translation was
employed. The MOS SF-12 scoring was employed for MOS SF-12 similar to SF 12 for
physical function (PF). role limitations because of physical health (role-physical, RP),
bodily pain (BP), general health perceptions (GH), vitality (VT), social functioning (SF),
role limitations due to emotional problems (role-emotional, RE), and mental health

(MH). The scoring domains divided into Physical Component Summary score (PCS)
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(Items 1,2,3,4,5 and 8), Mental Component Summary score (MCS) (items 6,7,9,10,11
and 12) and global score (all items). The computation of score were computed as
assigned percentage scoring from each item response yes/no (1/0) and combined
with a scoring from a categorical response choice (1 to 3, or 1 to 5), the same for
reverted questionnaires where the score was reverted accordingly. These were then
converted to assigned percentage score between 0 to 100 on each items, each
domain. The higher scores reflected a better health-related quality of life and vice
vesa for the lower score. The MOS SF-12 percentage score were employed for
comparsion between the active and control treatment as well as comparison effects

of treatment from baseline (day 0) to the end of trial (week 12).

3.5.5 MOS CIVIQ-14, was structured specific health survey questionnaires for chronic
venous disease patients by patients for assessment of health-related quality of life
with 5-point Likert scale to rate the importance of leg problem, originally was a 20-
items and had been further re-assessed with original adaptation to a 14-item which
measured physical, psychological and social functioning and pain known as  the
CIVIQ-14, an international disease specific hrealth-related quality of life score [36,37].
There were 14 items which divided into (1) Pain Score (item1), (2) Physical Function
Score (items 2,3,4,5,6,7 and 8), (3) Psychological and Social Function Score (items
9,10,11,12,13 and 14). There are 14 questions in the CIVIQ-14, each with 5 possible

answers (1 to 5), the minimum possible score being 14 and the maximum 70. In
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order to calculate the Global Index Scoe (GIS), the difference between the final score
and the minimum possible score was divided by the difference between the
theoretical maximum and minimum scores (70-14=56), multiplied by 100. GIS =
([Final score — minimal possible score] / [Theoretical maximal — minimal score]) x
100. The final responding physical function, psychological and social function score
were assigned with a percentage point corresponding with each items used in the
scoring similar to global index scoring as suggested by authors. For, this investigation,
the computation of MOS CIVIQ 14 were reflected as Pain Score, Physical Function
Score., Psychological and Social Function Score and Global MOS CIVIQ-14 score. The
score comparison reflected both the active and control treatment arms from
baseline (day 0) and at the end of the trial (week 12) as well as treatment from
baseline to week 12. This investigation emnployed the Thai version of validated

translation CIVIQ 14.

3.5.6 ADE was the adverse drug event self-reported incidence by patients. Since the
treatment was a topical administration where mostl likely skin reaction which had
been problematics and reported in an early pilot trial in healthy volunteer, the study
suggested the incidence though was likely due to the active durg but pharmaceutical
adjuvant in the formulation may caused the same and mainly external skin reaction.
Such that, ADE data reported in the study intended mainly frequency of incidence

occurred not the objective of finding out the specific adverse events report [160].
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The ADE reported in this investigation intended a structure set of responding
questionnaires reported as presence or absence as (1) tolerate adverse drug event,
(2) no adverse drug events (3) serious adverse drug evemt leading to stop
administration. The frequency of ADE report was a weekly summarized in patient

calendar at follow-up.

3.6 DATA COLLECTION

Two researcher nurses were contracted and trained to be familiar with the clinical
trial protocol in terms of patient interviews, assessment tools required by the trials
and the provisional of interventional drugs for trial during randomization. Moreover,
researcher nurses played vital role in overall randomized double-blind procedures
where both patient and investigator and research blinded to the allocation
intervention. The treatment allocation concealment kept blinding throughout the
trial. The final analysis subsequence to data collection performed independently by
researcher and the code revealed at later stage. Data collections with respect to
patient personal history, socioeconomic information were completed in the case
record form at the time of recruitment during trial initiation. Other medical and
clinical data were completed by investigator and researcher nurses with
corresponding to each patient. All data and information was transferred into data
collection, clinical record forms for further data management. Data monitoring with

respect to correct records and audit was performed periodically by researcher at the
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site of study. Researcher was centralized and available to all provision supports and
should any doubts of the research procedure to ensure the smooth running of the

investigation.

3.7 DATA ANALYSIS

This study employed SPSS version 17 for data management and analysis

3.7.1) Descriptive statistic such as frequency in percentage, mean, standard
deviation, minimum, maximum was applied for the demographic characteristics
including age- education status, marital and socioeconomic status and clinical
characteristics including medical-surgical history, medication history and leg
symptoms including concurrent disease and CEAP diagnosis classification of CVD. The
baseline comparisons between group treatment between controlled treatment and

active treatment was performed.

3.7.2) Statistical analysis for descriptive statistics will be employed with the
hypothesis testing based on assumption that active treatment should provide 35%
more responder rate than standard treatment, whereby responder rate was defined
by the standardized Venous Clinical Severity Score (VCSS) as a transformed
percentage score in terms of 50% score reduction from baseline after 4 weeks of
treatment defined as responder. In this regards, the assumed standard treatment

responder rate is allowed as high as 40% and as such the active responder rate
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should be as high as 75% responder rate. The overall statistical analysis was

performed for primary and secondary outcomes with input variable as nominal

(treatment 1 or 2) for various independent variables and output variable as

outcomes or dependent variables (ratio, quantitative discrete or quantitative normal)

as follows:

1.

Chi-square test (X*-test) for responder rate with the minimum 50% reduction of
score from baseline as responder rate after 4 weeks of treatment for VCSS score
between active treatment (Tx 1) VS controlled treatment (Tx 2) as primary
outcomes for categorical outcomes (ratio) for one sample two independent
group.

T-test Analysis (assumed normal distribution) for comparison of mean score
differences within treatment (Tx 1 or Tx 2) at baseline — Week 4, 8 and 12 for
VCSS total score as secondary outcomes.

T-test Analysis comparison of both global score, physical component summary
score (PCS) and mental component summary score (MCS) mean score difference
between active treatment (Tx 1) VS controlled treatment (Tx 2) for global score
of MOS SF-12, MOS CIVIQ -14 between baseline score (Day 0) and at the end of

the trial (Day 84, or week 12) as secondary outcomes.
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4. Paired T-test and T-test Analysis performed for each of scorenand domain score
of MOS CIVIQ 14 and MOS SF 12 comparison before and after each of treatment,
and comparison between active treatment (Tx1) and control treatment (Tx 2)

5. Fisher Exact Test for total spontaneous adverse events report comparing
between two groups with non-parametric statistics as secondary outcomes
(quantitative discrete).

6. The analysis shall assume 80% Power effects and with significance level at
p<0.05.

3.7.3 Summary of Statistical Analysis

Independent Dependent variable or Type of Data Statistics

variable or Input Outcome variable Used
variable
1. Demographic Continuous & Describing in

characteristics Categorical data | frequency as

2. Clinical
ratio (%,
Characteristics
Mean,
Standard
deviation,
Range, Min-

Max),




965682TV0Y

85 bas / zg:ze ST 195212 :Ava4 / uoiteissss ip £501506295 s tsault o NN

100

Descriptive
Statistics (T-
test for
continuous
data and
Chi-Square
Test for
categorical

data)

TX 1 (Active) VS

TX 2 (Controlled)

Venous Clinical Severity

Score (VCSS) evolution

from baseline to Week 4,8

and after 12 weeks.

Continuous data

Score
describing in
frequency
(Mean,
Standard
deviation,
Range, Min-
Max), T-Test

Analysis

TX 1 (Active) VS

TX 2 (Controlled)

Responder rate (Score

reduction 50% from

Cateogircal data

Chi-square

test (X*
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baseline after 4 week) test)
TX 1 (Active) VS Score between each Continuous data | T-Test
TX 2 (Controlled) | treatment arms for assuming
comparison of mean normal
score differences b/w TX distribution
1 VS TX 2 from baseline
to W-4, 8 & W-12
TX 1 (Active) VS PRSPS, PRSS Score from | Continuous Score
TX 2 (Controlled) | Baseline to W 4,8,12. And | data describing in
MOS SF12, MOS CIVIQ14 | (Rated Score) frequency
score - baseline to W-12 (Mean,
Standard
deviation,
Range, Min-
Max)
TX 1 (Active) VS Score before and after | Continuous T-test
TX 2 (Controlled) | each treatment arms for | data Analysis
comparison  of mean | (Rated  score) | (assuming
score differences  b/w | for PRSPS, PRSS, | normal
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baseline W-4, 8 & W-12 MOS SF-12, | distribution)

MOS CIVIQ-14.
TX 1(Active) VS Total number of | Quantitative Fisher’s
TX 2 (Controlled) | spontaneous adverse | discrete Exact Test

events report comparing
b/w two groups at the

end of the trial (W 12)

3.7.3) Analysis of results and handling of missing data (156-157)

3.7.3.1) Analysis of the results shall be performed based on per protocol analysis
which shall include all recruited patients based on protocol. The analysis will ensure
that patients in the trial have balance effects of exposure to treatment of
investigating drug in their own context of their socioeconomic and drug consumption
behaviour. The analysis could be consistent though presenting shortcoming of

practical implication and lack of wider generalizability as nature of controlled trials.
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3.7.3.2) Handle of missing data (155-157)

Practically, preventing of missing data shall be required to ensure power of the trial
as well as reduction of data variability due to insufficient sample size. The additional
recruitment of presumed 10% dropouts shall be employed to ensure sufficient
sample size. However, in certain circumstance, missing data should inevitably appear
which could be determined as follows:

1. Missing Completely at Random (MCAR) This type of missing data defined with
the mechanisms as the dependent variable with the probability of an observation
being missing does not depend on observed or unobserved measurements at
random, such as drop outs.

2. Missing at Random (MAR) This type of missing data defined with the mechanisms
as the dependent variable with the probability of an observation being missing
depends on observed measurements at random, such that behavior of the post drop
outs observations could be anticipated from the observed variables such as dropout
which may be due to lack of efficacy or poor efficacy.

3. Missing Not at Random (MNAR) This type of missing is neither MCAR nor MAR is
the probability of an observation being missing depends on unobserved
measurement. As such, value of the unobserved responses which depends on
information not available for the analysis and therefore future observations cannot

predict without bias from model. Patient continues visits with good results
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expected but suddenly drop outs due to lack of efficacy, as such it is irrational to
anticipate patients to assume benefits from treatment that based on observation
data that may be likely to predict good outcomes.

4. Report of Missing Data

The report for difference between treatment groups in the proportion of patient
withdrawals. The report for difference between treatment groups with timing of
withdrawal and reason for patient withdrawals.

There is no missing data but encountered only insufficient recruitment as planned in
dued time and as such this investigation was intended to analysis as per protocol
analysis.

3.7.3.3) Analysis of Missing Data (155-157)

1. Single censure to replace a missing data point by a single value and analyses are
conducted as if all the data were observed.

2. In case of situations where data collection is interrupted before the predetermined
last evaluation time-point, the imputation method shall employ the Last Observation
Carried Forward (LOCF) meaning the last measured value of the endpoint to all
subsequent, scheduled, but missing, evaluations shall be assumed with assumption
that LOCF produce an unbiased estimate of the treatment effect.

3. In certain circumstance, LOCF does not produce conservative estimates such that
patient’s condition is expected to deteriorate over time, the LOCF will produce

exaggerated optimistic results for both treatment groups, and if the withdrawals on
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the active group are earlier (e.e. because of adverse events) the treatment
comparison will certainly provide an inappropriate estimate of the treatment effect
and may be biased in favor of the test product. Hence in this situation an LOCF
analysis is not considered appropriate.

4. Baseline Observation Carried Forward (BOCF) is a single censure approach that
may be appropriate where and when a patient withdraws from treatment it may be
reasonable to assume that effects such as pain return to its baseline level and that
the patient does not, in the long-term, derive benefit from treatment.

5. Other simple approaches for single censure of missing data are to replace the
unobserved measurements by values derived from other sources. Possible sources
include information from the same subject collected before withdrawal, from other
subjects with similar baseline characteristics, a predicted value from an empirically
developed model or historical data. (e.g. assigning the worst possible value of the
outcome to dropouts for a negative reason (treatment failure) and the best possible
value to positive dropouts (cures)). Regression methods for sensitivity analyses

6. To employ a different pre-specified censure data for each different reason for
withdrawal. This technique provides flexibility in handling various reasons for and
timings of withdrawal and their consequently possible relationship between missing
data and the outcome of interest. Since unobserved sample data were mainly due

to lost to follow-up at an early of the investigation during the pre-enrollment, as
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such censure method was employed for this investigation for unobserved sample at
ramdoms as loss-to follow up.

7. Certain statistical approaches to handling missing data which do not employ
explicit attrition shall be explored for further application depending on type of data
such as a mixed-effect model for repeated measures (MMRM)) for continuous data.
The generalized estimating equations (GEE)) and random-effects (e.g. generalized
linear mixed models (GLMM)) approaches for categorical data. The Likelihood-based
methods (MMRM and GLMM) and some extended GEE (i.e. weighted GEE) models for

MCAR and MAR assumptions.

3.8 ETHICAL CONSIDERATION

Under the guidance of College of Public Health Sciences, and hospital ethical
authorities, all participants received both written and verbal information before they
agreed to participate in the study. The patient informed consent was obtained from
patients before participation to the study. The participants had their right to refuse to
participate in the study and freedom to withdrawal at any time during the trial
period. Their patient personal information was kept confidentially, and was not be

used for other purpose.
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CHAPTER IV
RESULTS

4.1 PREPARATION OF ACEMANNAN-ASIATICOSIDE TEST PRODUCT

4.1.1 Herbal Extracts Source

The preparation of Acemannan-Asiaticoside test product employed standard
preparation procedure in laboratories for pharmaceutical formulation including the
acquisition of herbal extract substance, Asiaticoside 40% and Acemannan 17%. As
the two herbal extracts employed for the formulation of the herbal medicine
combination test product were obtained from two global supplied international
commercial manufacturing source of Asiaticoside, which was obtained as a Freezed-
Dry 40% Asaiticoside from China. The extract was fresh prepared and well kept within
6 months after production at the time of pre-formulation preparation. Acemannan,
was acquired by direct purchased form USA commercial source as 17% Freezed Dry
Acemannan. The standards and analysis of the two herbal extracts were given in the

Appendix 1.

4.1.2 Preparation of Acetylsalicylic Acid Encapsulation Preformulation (as
control)
The preparation of Acetylsalicylic Encapsulation was carried out at the

pharmaceutical laboratories of the Eastern Asia University School of Pharmacy. The
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pre-formulation test process was performed before assembling into the large scale
production and thereafter completed within a aluminium tube as an air-tight light-
protcted packaging material as finished products. The former was a collaboration
endeavor by faculty member and qualified laboratories technician from the same
labs. In the process of pre-formualtion, other needed ingredients and adjuvants as in
the formulation were obtained as standard substance, pharmaceutical grade and
well prepared via standard production procedures, with self-contained analysis and
quality control by the pharmaceutical laboratories of the Eastern Asia University.
Sample photo of euipments, ingredients and processing as given in Appendix 2. The
preparation procedures included:

(1) Preparation of Acetylsalicylic Acid in Beeswax microencapsulation by warmig both
Acetylsalicylic Acid (Aspririn) and Beeswax upto 75 celcius on heater, then mixing
both Asprin and Beeswax were mixed together and stir to form a liquefied aspirin in
beeswax by keeping in 75 celcius. Diiferent concentration was calculated for true
encapsulation, then pre-formulation of Microencapsulation test for released of
Aspirin by Franz Cell performed to ensure selction of the best formulation to release
the Aspirin. The Aspirin and UV Visible Curve and Franz Cell Test for Aspirin Release
Test in Appendix 3 and Appendix 4.

(2) Preparation of gel-bases containing preparation of Carbophol 940, Triethnolamine,
Glycerine, Disodium-EDTA to form a gel-like structure base and Dimethy Isosorbide

Dinitrate (DMN).
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(3) Adding the (1) into (2) to form a gel-base standard preparation of Acetylsalicylic
Acid in Beeswax micro-encapsulation. Adding solution containing Camphor, Tri-
ethanolamine, Glycerine and lIsopropyl Alcohol, Methy/Propyl Paraben solution in
propylene glycol as early prepared into the final gel-like preparation. The standard
Acetylsalicylic Acid in Beeswax micro-encapsulation, without the Acemannan-
Asiaticoside Extract combination was employed as the controlled gel-base. Adjusting
the gel-base with Dimethyl Isosorbide Dinitrate (DMN) for stabilization of aspirin
encapsulation and to stabilize the gel-formation thereby preserved the stability for
the product before packing and performed the microbial test (Appendix 5) and
physical statbility test.

4.1.3 Preparation of Finished Herbal Medicine Combination

The preparation of Acemannan-Asiaticoside Extract Combination in Acetylsalicylic
Acid Encapsulation Preformulation (as Herbal Extract Combination) performed by
following:

(1) Preparation of Acemannan - Asiaticoside extract by dissolving the ingredients in
the water, filtered for clarity and then mixing Triethonolamine and glycerine to form
a formulation of Acemannan-Asiaticoside extract combination preparation.

(2) Adding the (1) in to the gel-base preparation of (4.1.2) to form the finish-product
Acemannan-Asiaticoside Extract Combination in Aspirin-Beeswax micro-encapsulation.
Adjusting the gel-base with Dimethyl Isosorbide Dinitrate (DMN) to stabilize the gel-

formation and thereby preserved the stability for the product before packing and
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performed the microbial test and physical statbility test. (Finished product filling in

the 45 -ml Aluminium tupe for 35 ml and sealed as in a closed tight container

(Appendix 2).

4.1.4 Physical stability test performed by incubating the gel-based product in the

incubator at constant temperature of 45 and 75 celcius for 30 days.

4.1.5 Microbiological Analysis of Acemannan-Asiaticoside Test Product

The microbial test analysis of Acemannan-Asiaticoside test of herbal extract was

performed as standard USP procedure by Associate Professor Dr. Nongluk Sriubolmad

and the results was given (Appendix 5).

4.1.6 Absortion Analysis: Franz Cell Diffusion Studies

Acetyl Salicylic Acid (Aspirin) (%w/w)-Bee wax microencapsulation: Formulaiton

Tested. Were as following: P1 1:4, P2 1.5:2.5, P3 2:3, P4 2.5:2.5, P5 3:2, P6 4:1 which

then attempted by following procedure:

1. Preparation of UV maximum absorption curve using Phosphate Buffere at pH 7.4
as blank

2. Diisolved Aspirin at phosphate buffer ph 7.4 to test for UV maximum absortion
curve.

3. Preparation of cellulose membrane - 20 mm immerged in normal sline 15
minutes followed by 10 mM Sodium Bicarbonate at 80 celcius for 30 minutes
followed by immerged in 10 mM disodium EDTA for 30 minurtes. This cellulos

membrane was kept in the ethanol 20% in refrigerator. When need to test this
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membrane was immerged in the media solution for 30 minutes before testing.
The standard curve of Aspirin in phosphate buffer pH 7.4 - prepared by weighing
30 mg of Aspirin standard and dissolved in the test tube 15 ml — with phosphate
buffer pH 7.4 - 5 ml as concentrated stock solution of 6 mg/ml then diluted to
different concentration at 0.357, 0.75, 1.5, 3 and 6 mg/ml respectively Measure
the UV visible spectrophotometry at 302 nm, it is expected that the absorbance
would be in the range of 0.09375 to 3, form then the absorbance and
concentration curve was constructed (absorbance as Amax) Y -axis and
concentration of Aspirin in X-Axis as a linear regression equation.(Appendix 3).

At the time tested, gel-base preparation containing controlled (Aspirin) was
placed for 5 gm on the the cellulos membrane and place on the Franz cell,
sampling 50 ml of the solution from Franz cell at different time
(0.1,2,3,4,5,6,8,9,10 and 24 hours) and measure against the concentration of
Aspirin using UV visible spectrophotometry

The Acemannan-Asiaticoside Extract Combination of the Finished product was
not tested as due to the standard of the combination remains controversial as
such the test for Aspirin-Beeswax micro-encapsulation would sufficiently ensure
the release of the active ingredients to passing though membrane. (The curve of
Aspirin releaseing from gel-base was provided as below.

The Absortion Analysis: Employed the Franz Cell Diffusion Studies performed by -

assuming  Acetylsalicylic  Acid as  standard  substance  &UV-Visible
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Spectrophotometer (Appendix 6).

8. AWl preformulation, formulation and production process conducted at the
pharmaceutical laboratories of the Eastern Asia University School of Pharmacy,
Pathum Thani under the supervision of Asst Prof. Wichien Thanindratarn
(industrial  Pharmacy and Pharmaceutics Lab.), Asso Prof. Dr. Nongluksana

Sriubolmas (Microbiology Lab.).

4.2 BASELINE DATA CHARACTERISTICS AND TEST RESULTS

Subsequent to patient pre-recruitment initial screening at Chaing Rai, Wiang Chai
Somdej Prayannasangwarn Hospital, only 120 patients were successfully pre-

screening.

Among the pre-recruitment screening, there were 42 patients as planned for pre-
enrollment from initial screening and therefore randomization with 42 patients as
given in detail in patient screening flow chart was provided in the Diagram 8

given overleaf.
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4.2.1 Patient Screening Flow-Chart

m| Enrollment Eligibility < Initial Screening

v

Blinding Concealed ]
y y

Allocation to Control Allocation to Active Treatment
Treatment (N=21) (N=21)
\ 4 =S
Control Treatment (N=21) Active Treatment (N=21)
i =
Control Treatment (N=21) ActiveTreatment (N=21)
' l
Control Treatment (N=21) Active Treatment (N=21)
eek 4
v l
Control Treatment (N=21) Active Treatment (N=21)
y eek & y
Control Treatment (N=21) Active Treatment (N=21)
i ==
Allocation to Control Allocation to Active Treatment
Treatment Analysed (N=21) Analysed (N=21)

Diagram 9 Patient Screening Flow- Chart

Note. 1. Consecutive randomization 2. Test products allocation were blinding b/w physician-

nurse-patients 3. Each of any one of two set of test products contained matching computerized

allocated randomization numbers as series on products.
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4.2.2 Demographic Characteristics of Patients
Among 42 patients, all were female gender, for both two treatments group.  There

was no significant demographic different among this two group, except a slightly

different in marital status, details of which given in Table 1. overleaf:
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Table 1 Demographic Characterisitcs

Demographic

Control (N=21)

Active(N=21)

Mean (SD),
Mean(SD),
Min-Max, P-Value
Range Min-Max, Range
Gender Female 21 21
Age (in years) 48.90 (6.09) 47.00 (5.42) 0.291
39-62, 23 39-58, 19
59.00 (6.05) 60.81 (5.97) 0.336
Weight (in Kg)
48-68, 20 49-74, 2
Height (in CM) 159.28 (6.93) 160.23 (5.94) 0.636
150-150, 2 149-170, 21
EducationStatus
Graduate 4 (19.0%) 7 (33.3%),
College 5 (23.8%), 11 (52.4%), *0.157
Secondary 12 (57.1%), 3 (14.3%)
Marital Status
Single 3 (14.3 %), 11 (50.0 %),
Mariied 17 (80.9%) 10 (45.2%) *0.025
Divorced 1 (4.8%) 1 (4.8%)

P-value by T-test, * P-value by Chi-Square Test

115
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4.2.3 Clinical Characteristics of Patients.
All of 42 enrolled patients, applicable clinical characteristics were provided in Table
2 and Table 3 below and overleaf.
There was no significant different clinical characteristics for both the two treatments
groups with the exception to slightly different for the numbers of presence of major
complains on leg symptoms (p= 0.087) and except the minor isolated presence of
Varicose Vein (p= 0.019), where patients in the control group slightly higher as

compared with the active treatment group as given in Table 2 and Table. 3.

overleaf.
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Table 2 Clinical Characterisitcs (A)

Clinical Characteristics

Control (N=21)

Active (N=21)

P-Value
Mean (SD), Mean (SD),
Min-Max, Range Min-Max, Range
Gender Female 21 21
Family History of CVI Yes (0), No (21) Yes (0), No (21) -
Medical His-Comorbid
None 16 (76.2%), 17 (80.1%),
Hypertension 5(24.2%), 2 (9.7 %), *0.191
Musculo-skeletal 0 (0%) 2 (9.7%)
Co-Medic (Self-Care)
Sometime
17 (82.5%), 16 (77.8%), *0.707
Regular 4 (17.5%) 5 (22.3%)
CEAP Classification
CEAP C1 8 (38.0%), 10 (47.6%) *0.533
CEAP C2 13 (62.0%) 11 (52.4%)
SBP (mmHg) 138.95 (4.44) 137.86 (4.06) 0.410
129.0-146.0, 17.0 130.0-145.0,15.0
DBP (mmHg) 88.04 (3.90) 88.57 (2.54) 0.609
78.0-97.0, 19.0 83.0-92.0, 9.0
Heart Rate (tpm) 70.81(4.08) 70.33 (4.68)
0.727
64.0-78.0, 14.0 60.0-78.0, 18.0
Numbers of Leg 3.71(0.902) 3.05(0.669)
*0.087
Symptoms (symptom- 3-6,3 2-4,2

Table 3)

P-value by T-test, * P-value by Chi-Square Test

117



965682TV0Y

85 ‘bes / zgze ‘ST 19821T/z (A9 / uoiteiessip esotsosses s tseurt ro ([N

Table 3 Clinical Characterisitcs (B)

Control (N=21)

Active (N=21)

Leg Symptoms P-Value
Number (%), Number (%),

Heavy Leg
Yes 7 (43.7%) 9 (56.3%) *0.525
No 14 (53.8%) 12(46.2%)

Leg Swelling
Yes 6 (56.7%) 9 (43.3%) *0.334
No 15 (40.0%) 12 (60.0%)

Leg Paiin
Yes 21 (50.0%) 21 (50.0%) -
No 0 (0%) 0 (0%)

Night Cramp
Yes 12 (57.1%) 7 (33.3%) *0.121
No 9 (42.9%) 14 (66.7%)

Burning Sensation
Yes 0 (0%) 0 (0%) -
No 21 (100%) 21 (100%)

Pin/ltching in Leg
Yes 1 (4.8%) 0(0%) *0.050
No 20 (95.2%) 21(100.0%)

Leg Itching
Yes 10(47.6%) 4(19.1%) *0.311
No 11(52.4%) 17(80.9%)

Varicose Vein
Yes 18 (85.7%) 11 (52.4%) *0.019
No 3 (14.3%) 10 (47.6%)

Spider Veins
Yes 3 (50.0%) 3 (50.0%) -
No 18 (50.0%) 18 (50.0%)

* P-value by Chi-Square Test
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Results as per primary objective (Responder rate after week 4 and its
sub-analysis)

4.2.4 Venous Clinical Severity Score (VCSS). Responder - Rate (Primary
Objective)

The overall responder between the Active was better than the Control
group at from week 4, 8 and 12 respectively as observed with p=0.003,
p=0.009 and p=0.025 respectively given in table 4 below.

Table 4 Venous Clinical Severity Score (VCSS). Responder -50 % Score
Reduction (all patients)

VCSS Control (N=21) Active (N=21)
Total Score Numbers with 50% Numbers with 50% P-Value
50% Score reduction Score reduction
Reduction N/Total (%) N/Total (%)
After 4 weeks 2/21 (9.52%) 12/21 (57.14%) *P=0.003
After 8 weeks 3/21 (14.28%) 12/21 (57.14%) *P=0.009
After 12 weeks 4/21 (19.04%) 12/21 (57.14%) *P=0.025

*P-value - Fisher’s Exact
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As a secondary objective, in addition, an analysis of the treatment effects or
responder to treatment defined by a 50% reduction of the Venous Clinical
Severity Score after week 4, founded that the responder for treatment by
Active is better than the Control regardless of severity of disease Class
(CEAP Class) (p=0.003). However, the CEAP Class 1 provided better
responder to treatment (p=0.013). This better responder to Active
treatments remain observed even after Week 8 (p=0.009) and Week 12

(p=0.025) as given in the Table 5 overleaf
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Table 5 Venous Clinical Severity Score (VCSS). Responder -50 % Score
Reduction (Based on Severity CEAP Classification)
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VCSS Control (N=21) Active (N=21)
Total Score 50%  Numbers with 50% Numbers with 50% P-Value
Reduction Score reduction Score reduction
N/Total (%) N/Total (%)
After 4 weeks
CEAP Class 1 0/8 (0%) 6/10 (60.0%) *P=0.013
CEAP Class 2 2/13 (15.38 %) 6/11 (54.54%) *P=0.082
All CEAP Class 1+2 2/21 (9.52%) 12/21 (57.14%) *P=0.003
After 8 weeks
CEAP Class 1 0/8 (9.52%) 6/10 (60.0%) *P=0.013
CEAP Class 2 3/13 (23.07%) 6/11 (54.54%) *P=0.206
ALl CEAP Class 142 3/21 (14.28%) 12/21 (57.14%) *P=0.009
After 12 weeks
CEAP Class 1 0/8 (9.52%) 6/10 (60.0%) *P=0.013
CEAP Class 2 4/13 (30.76%) 6/11 (54.54%) *P=0.408
All CEAP Class 1+2 4/21 (19.04%) 12/21 (57.14%) *P=0.025
Al responder 4/21 (19.04%) 12/21 (57.14%) *P=0.025

after 12 weeks

*P-value - Fisher’s Exact
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As a secondary objective, an analysis of the treatment effects or responder
to treatment defined by a 50% reduction of the Venous Clinical Severity
Score after week 4, founded that the responder for treatment by Active is
better than the Control based on the presence of co-morbidity
(Hypertension and Musculoskeletal Disorders). The Active group provided
better responder in the patients with no co-morbidity (p=0.007). Overall
effects of active treatment were better than the control regardless of
presence of co-morbidity (p=0.003).

These effects were well observed with better responder to treatment
regardless of presence of co-comorbidity at week 8 (p=0.09) and week 12

(p=0.025) as given in the Table 6 overleaf.
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Table 6 Venous Clinical Severity Score (VCSS). Responder -50 % Score

Reduction (Based on Presence of Co-morbiity)

965682TV0Y

VCSS Control (N=21) Active (N=21)
Total Score Numbers with 50%  Numbers with 50% P-Value
50% Reduction Score reduction Score reduction
N/Total (%) N/Total (%)

85 ‘bes / zgze ‘ST 19821T/z (A9 / uoiteiessip esotsosses s tseurt ro ([N

After 4 weeks

No Comorbidity 1/16 (6.25%) 9/17 (52.94%) *P=0.007
With Comorbidity 1/5 (20.0 %) 1/4 (25.0%) *P=0.206
All Patients 2/21 (9.52%) 12/21 (57.14%) *P=0.003

After 8 weeks

No Comorbidity 2/16 (12.50%) 9/17 (52.94%) *P=0.026
With Comorbidity 1/5 (20.0%) 3/4 (75.0%) *P=0.206
All Patients 3/21 (14.28%) 12/21 (57.14%) *P=0.009

After 12 weeks

No Comorbidity 3/16 (18.75%) 9/17 (52.9%) *P=0.071
With Comorbidity 1/5(20.0%) 3/4 (75.0%) *P=0.206
All Patients 4/21 (19.04%) 12/21 (57.14%) *P=0.025
All responder after  4/21 (19.04%) 12/21 (57.14%) *P=0.025
12 weeks

*P-value-Fisher’s Exact
Note. ( Hyprtension 7/42, Musculoskeletal Disorder 2/42, No-

comorbidity 33/42)
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The effects reflected that active treatment provided better responder rate
were also well observed with better responder to treatment regardless of
both presence of co-comorbidity and CEAP severity combined at week 4
(p=0.004), week 8 (p=0.009) and week 12 (p=0.032) as given in the Table 7

overleaf.
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Table 7 Venous Clinical Severity Score (VCSS). Responder -50 % Score Reduction (Presence

of co-morbidity and Different Severity- CEAP Class1-2)
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VCSS Control (N=21) Active (N=21)
Total Score 50% Numbers with 50% Numbers with 50% P-Value
Reduction Score reduction, Score reduction,
N/Total (%) N/Total (%)
After 4 weeks With Co-morbidity
CEAP Class 1 0/3 (0%) 1/2 (50.0%) *P=0.400,
CEAP Class 2 1/2 (50.0%) 2/2 (100.0%) *P=0.100
All CEAP 142 1/5 (20.0%) 3/4 (75.0%) *P=0.206

No Co-morbidity

CEAP Class 1 0/5 (0%) 5/8 (62.5%) *P=0.075
CEAP Class 2 1/11 (9.09%) 4/9 (44.44%) *P=0.127
All CEAP 142 1/16 (6.25%) 9/17 (52.90%) *P=0.007
All CEAP 142 P=0.004
After 8 weeks With Co-Morbidity
CEAP Class 1 0/3 (0%) 0.0%) *P=0.075
CEAP Class 2 2/11 (18.18%) 1.44%) *P=0.336
All CEAP 142 2/14 (14.28%) 5.45%) *P=0.026

No Co-morbidity

CEAP Class 1 0/5 (0%) 2.5%) *P=0.075
CEAP Class 2 2/11 (18.18%) 4.44%) *P=0.336
All CEAP 142 2/16 (14.28%) 2.90%) *P=0.026
All CEAP 1+2 *P=0.009

*P-value - Fisher’s Exact
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VCSS

Total Score

50% Reduction

Control (N=21)
Numbers with 50%
Score reduction,

N/Total (%)

Active (N=21)

Numbers with 50%

Score reduction,

N/Total (%)

P-Value

Continue Table 7

After 12 weeks
CEAP Class 1
CEAP Class 2

AWl CEAP 1+2

CEAP Class 1
CEAP Class 2
All CEAP 142

All responder

after 12

weeks

With Co-Morbidity
0/3 (0%)
1/2 (50.0%)
1/5 (20.0%)
No Co-Morbidity
0/5 (0%)
3/11 (27.27%)

3/16 (18.75%)

4/21 (19.04%)

1/2 (50.0%)
2/2 (100.0%)

3/4 (75.0%)

5/8 (62.5%)

4/9 (44.44%)

9/17 (52.94%)

12/21 (57.14%)

*P=0.400

*P=1.000

*P=0.206

*P=0.075

*P=0.642

*P=0.071

*P=0.032

*P-value - Fisher’s Exact
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Disability asssed as secondary objectives

4.2.5 Venous Clinical Severity Score (VCSS)-Total Score

It was found that the baseline Venous Clinical Severity Score (total) between the
Control and Active treatment was not different (p=0.257) at Week 0 or baseline.
Subsequent to follow-up assessment for treatment effects between Control and
Active, patients treated by Active treatment tended to have better improvement
assessed by venous clinical severity score after Week 4 (p<0.001), Week 8 (p<0.001)
and Week 12 (p<0.001) tested by T-Test assuming normal distribution as compared
between Control and Active, found that active treatment was better in improving
overall symptoms assessed by reduction of venous severity clinical score at time In
these respects, the Active treatments definitely provided better outcomes in terms

of reduction of clinical severity assessed by Venous Clinical Severity Score as given in

Table 8. overleaf.
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Table 8 Venous Clinical Severity Score (VCSS). *

Total Score

VCSS

Total Sore

Control (N=21)
Mean(SD),

95% Cl,Min-Max

Active (N=21)
Mean (SD),

95%Cl Min-Max

*P-value

Day 0

Week 4

Week 8

Week 12

27.2321 (6.4908),
24.2775 - 30.1850,
12.50-37.50
22.4702 (7.9438),
18.8542 - 26.0862,
9.38-37.50
22.0238 (7.6849),
18.5257 - 25.5220,
9.38-37.50
21.7262 (7.4647),
18.3457 - 25.5220,

9.38-37.50

25.0000 (6.0917),
22.2271 - 271.7729,
15.63-34.38
11.9048 (6.4908),
7.9673 - 15.8422,
0.00-31.25
17.1131 (8.3791),
8.3880 - 16.0168,
0.0-31.25
12.2024 (8.1432),
8.4956 - 15.9092,

0.0-31.25

*0.257

¥<0.001

¥<0.001

¥<0.001

128

* P-value T-test (Active vs Controlled)
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4.2.6 Physician Rating Symptoms Perception Score (PRSPS)-Total

It was also founded that another assessment employing Physician Rating Symptoms
Perception Score (PRSPS) (Total) observed with the total symptoms score from
baseline between the Control and Active treatment was slightly different (p=0.010)
at baseline. However, subsequent to follow-up assessment of treatment effects
between Controlled and Active, patients treated by Active treatment tended to have
better improvement assessed by Physician Rating Symptoms Perception Score
(PRSPS) reduction after Week1 (p<0.001), Week 2 (p=0.001), Week 3(p<0.001), Week
4 (p=0.001), Week 8(p=0.001) and week 12 (p=0.002) were significant different as
compared with Control treatment, In these respects, the Active treatments definitely

provided better outcomes in terms of symptoms improvement assessed by Physician

Rating Symptoms Perception Score (PRSPS) as given in Table 9. overleaf.
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Table 9 Physician Rated Symptom Perception Score (PRSPS)-Total Score

PRSPS-Total Control (N=21) Active (N=21) *P-value
Score Mean(SD), 95% Cl,Min-Max  Mean (SD),95%ClI, Min-Max
Day 0 42,9630 (7.0038) 37.1429 (6.8545), 0.010

39.7749 -46.1511, 33.33 -57.78 34.0027 - 40.2630, 24.44-51.11

Week 1 42.4339 (10.2222), 30.8995 (9.4256), <0.001
37.7555 - 47.1122,26.67 60.00 26.6090 - 35.1900, 20.00-60.00
Week 2 39.7884 (9.8106), 29.5238 (8.1994), 0.001

35.3226 - 44.2541, 24.44-55.56 25.7915 - 33.2562, 20.00-53.33

Week 3 38.5185 (9.9711), 27.3016 (8.4952), <0.001
33.9797 - 43.0573,22.22-53.33 23.4346 - 31.1686, 20.00-51.11
Week 4 38.4021 (9.9001), 26.7725 (8.0294), 0.001

31.8958 - 40.9086, 22.22-53.33 23.0356 - 30.5094, 20.00-46.67

Week 8 35.7672 (9.4256), 26.1376 (8.4006), 0.001
31.4767-40.0577, 22.22-51.11 22.3137 - 29.9615, 20.00-40.89
Week 12 35.8730 (10.7562), 25.9259 (8.0226), 0.002

30.9768 - 40.7692, 22.22-53.33 22.2741 - 29.5778, 20.00-48.89

*P-Value T-test (Active VS Controlled)
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4.2.7 Patients Self-Rating Symptoms Score (PSSS) -Total

Moreover, for patients self-reported by employing visual analogs sacle(VAS)
assessment, Patient Self-Rating Symptoms Perception Score (PSSS) observed with
the total symptoms score from baseline between the Control and Active treatment
was not statistical significant different (p=0.118) at baseline. However, subsequent to
follow-up assessment of treatment effects between Control and Active, patients
treated by Active treatment tended to have bettere improvement assessed by
Patient Self-Rating Symptoms Score (PSSS) reduction after Weekl (p=0.006),
Week 2 (p=0.005), Week 3(p=0.004), Week 4 (p=0.004), Week 8(p=0.003) and
week 12 (p=0.003) were significant different as compared with Control
treatment.  In these respects, the Active treatments definitely provided better

outcomes in terms of symptoms improvement self-assessed by Patient Self-

Rating Symptoms Score(PSSS) as given in Table 10. overleaf.
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Table 10 Patient Self-Rated Symptom Score (PSSS). Total Score

132

PSSS Total Control (N=21) Active (N=21) *P-value
Score Mean(SD), 95% Cl, Min-Max Mean (SD), 95% Cl,Min-Max

Day 0 35.2585 (8.0086), 31.7211 (6.2347),
27.2499 - 43,2671, 30.86-50.57 25.4864 - 37.9558, 26.71-38.57 P=0.118

Week 1 24.8980 (7.4151), 19.2449 (5.0210),
17.4831 - 32.4041, 26.71-38.57 14.2239 - 24.2659, 12.14-31.14 P=0.006

Week 2 23.0680 (7.7269), 17.1020 (4.8117),
15.3411 - 30.7949, 26.86-37.29 12.2903 - 21.9137, 17.57-28.29 P=0.005

Week 3 23.0816 (7.7273), 16.9864 (5.0209),
15.3543 - 30.8089, 26.86-37.14 23.4346 - 31.1686, 19.57-29.43 P=0.004

Week 4 22.9524 (7.7321), 16.8639 (4.9864),
15.2203 - 30.6845, 26.86-36.86 11.9655 - 21.8503, 19.57-29.43 P=0.004

Week 8 22.9592 (7.6331), 16.7347 (4.7568),
15.3261 - 30.5923, 27.57-36.86 11.9779 - 21.4915, 18.57-28.14 P=0.003

Week 12 22.8571 (7.5951), 16.6803 (4.6080),
15.2620 - 30.4522, 25.86-35.86 12.0723 - 21.2883, 19.00-29.00 P=0.003

*P-Value T-test (Active Vs Controlled)
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4.2.8 Medical Outcomes Stydy-12-ltems Short-Form Health Survey (MOS SF 12)

The analysis compared all Physical Component Summary score (PCS), Mental
Component Summary score (MCS) and global score of MOS SF 12 score between
Active and Control treatment both at baseline and after 12 week of treatment, then
the analysis compared impact of overall treatment effecte (Before and After

treatment —Baseline and Week 12)

Moreover, for an overall general health-related quality of life aspects by employing
structure questionnaire a Medical Outcomes Study, 12-item Short-Form Health-
Survey (MOS SF-12) assessment, from baseline (Day 0) between the Control and
Active treatment, for there were no significantly different between each category of
score between Active and Control for PCS score (p=0.860), MSC score (p=0.257) and

Global Score (p=0.427) for baseline (day 0) given in Table 11 and also no

significantly different between each category of score between Active and Control for

PCS score (p=0.809), MSC score (p=1.000) and Global Score (p=0.874) for baseline

(week 12) given in Table 12 overleaf.
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Table. 11 Medical Outcomes Study 12-ltems Short-Form General Health Survey (MOS SF 12)

-Physical Component Summary Score (PCS), Mental Component Summary Score (MCS) and

Global Score (At baseline- Day 0)

MQOS -ltem Control (N=21) Active (N=21) P-value

SF 12 Mean (SD),Min-Max,Range Mean (SD)I,Min-Max,Range

PCS 84.6032 (3.06887), 84.7619 (2.7021), 0.860
76.67 — 90.00,13.33 80.00 -90.00,10.00

MCS 86.1905 (2.4234), 86.8254 (0.7273), 0.257

76.67 -90.00,13.33
Global Score 85.3965 (1.8184),

81.67 - 88.33,6.67

86.67 - 90.00,3.33

85.7937 (1.3559), 0.427

83.33 -85.33, 5.00

*P-\Value T- Test

Table. 12 Medical Outcomes Study 12-Items Short-Form General Health Survey (MOS SF 12)

-Physical Component Summary Score (PCS), Mental Component Summary Score (MCS) and

Global Score (At the end of trial- Week 12)

MOS -ltem Control (N=21) Active (N=21) P-value

SF 12 Mean (SD),Min-Max,Range Mean (SD)I,Min-Max,Range

PCS 92.3810 (2.3904), 92.5397 (1.7965), 0.809
86.67 — 93.33, 6.67 86.67 -95.33,6.67

MCS 86.3492 (2.5614), 86.8492 (1.4547), 1.000

80.00 -93.33,13.33
Global Score 89.361 (2.0052),

83.33 - 93.33,10.00

80.00-86.67,6.67

89.4444 (1.0971), 0.874

86.67 -90.00, 3.33

*P-Value T- Test
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However, after 12 week of follow-up, a Medical Outcomes Study, 12-item Short-Form
Health Survey (MOS SF-12) assessment for both Control and Active treatment, for
PCS, MCS and Global score of MOS SF-12 were statistically improvement (p<0.001)
for PCS, Global Score(p<0.001) but not for MCS (P=0.496 and P=0.245) -in Table 13.

Table. 13 Medical Outcomes Study 12-ltems Short-Form General Health Survey (MOS SF 12)
-Physical Component Summary Score (PCS), Mental Component Summary Score (MCS) and

Global Score (Control Treatment- Baseline - the end of trial -Week 12)

MOS -Item Control (N=21)-Day 0 Control (N=21)- Week 12 P-value

SF 12 Mean (SD), Min-Max,Range Mean (SD), Min-Max,Range

PCS 84.6032 (3.06887), 92.3810 (2.3904), <.0.001
76.67 - 90.00,13.33 86.67 — 93.33,6.67

MCS 86.1905 (2.4234), 86.3492 (2.5614), 0.496
76.67 -90.00,13.33 80 - 93.33,13.33

Global Score 85.3965 (1.8184), 89.3651(2.0052), <0.001
81.67 - 88.33,6.67 83.33 -93.33, 10.00

(Active Treatment - Baseline - the end of trial- Week 12)

MOS -ltem Active (N=21)-Day 0 Active (N=21)-Week 12 P-value

SF 12 Mean (SD),Min-Max,Range Mean (SD),Min-Max,Range

PCS 84.7619 (2.7021), 92.5397 (1.7965), <0.001
80.00 -90.00,10.00 86.67 — 93.33,6.67

MCS 86.8254 (0.7273), 86.3492 (1.4547), 0.245
86.67 - 90.00,3.33 80 - 86.67,6.67

Global 85.7937 (1.3559), 89.4444 (1.0971), <0.001

Score 83.33 -85.33, 5.00 86.67 -90.00, 3.33

*P-value Paired T-Test
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4.2.9 Medical Outcomes Stydy-14-ltems Short-Form Health Survey for Chronic
Venous Insufficiency (MOS CIVIQ14)

The analysis compared for the pain score, physical function score, psychological and
social function score and global score between Active and Control treatment both at
baseline and after 12 weeks for both control and active treatment, then the analysis
compared impact of overall treatment effecte (Before and After treatment —-Baseline

and Week 12)

From baseline (Day 0) between the Control and Active treatment, for the pain score,
physical function score, psychological and social function score and global score for
both control and active treatment were not significantly different at baseline both
for Active and Controlled (p=0.432, p=0.153, p=0.576 and p=0.511) given in Table
14 overleaf.

From end of treatment (Week 12) between the Control and Active treatment, for the
pain score, physical function score, psychological and social function score and
global score for both control and active treatment were also not significantly
different after the week-12 for both the Active and Controlled (p=0.213, p=0.702,

p=0.115 and p=0.645) given in Table 15 overleaf.
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Table. 14 Medical Outcomes Study 12-ltems Short-Form General Health Survey

(MOS CIVIQ 14) —Pain, Physical Function, Psychological and Social Function and

Global score (At baseline- Day 0)

MOS Control (N=21)

CiviQ 14 Mean (SD),

Min-Max,Range

Active (N=21) P-value

Mean (SD),

Min-Max,Range

Pain 61.4286(8.0843),

45.00 -75.00,30.00

Physical 58.7755(4.9597),
Function 49.29 - 66.43,17.14
Psycholo- 60.3571 (5.2013),
& Social 47.50 - 70.0022.50
Function
Global 68.6905 (4.3025),
Score 60.00 - 75.00,15.00

63.5714 (9.3732), 0.432

45.00 - 75.00,30.00

56.4286(5.4772), 0.153

49.29 -66.43, 17.14

61.3095 (5.7347), 0.576

52.50 -75.22, 5.00

70.4762(2.6947), 0.511

65.00- 75.00,10.00

*P-value T-Test
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Table. 15 Medical Outcomes Study 12-ltems Short-Form General Health Survey
(MOS CIVIQ 14) -Pain, Physical Function, Psychological -Social Function and
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Global score (After Week 12)

MOS Control (N=21) Active (N=21) P-value
CiviQ 14 Mean (SD), Mean (SD),
Min-Max,Range Min-Max,Range

Pain 67.8571 (7.6764), 70.7143 (6.9436), 0.213
60.00 - 75.00,15.00 60.00 -75.00,15.00

Physical 67.3469 (3.8075), 66.9388 (3.0232), 0.702

Function 60.00 - 75.00,15.00 64.29 -75.00, 10.71

Psycholo- 68.6905 (4.3025), 70.4762 (2.6947), 0.115

& Social 60.00 - 75.00,15.00 65.00 -75.00, 10.00

Function

Global 79.52 (5.5700), 78.70 (5.8000), 0.645

Score 68.57 — 91.43, 76.06- 81.34

*P-value T-Test
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Moreover, for an overall health-related quality of life aspects impacts from baseline
(day 0) and after completion (Week 12) for both the Control and Active treatment
for the pain score, physical function score, psychological and social function score
and global score for both control and active treatment were not significantly
different at baseline were significantly improved for the Active and Controlled
(p<0.001, p<0.001, p<0.001 and p<0.001) both group respectively, the final HRQOL
Score after 12-weeks were all improved and significsantly better than at the initiation

of the trial as given in Table 16 and Table 17 overleaf.
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Table. 16 Medical Outcomes Study 14-ltems Short-Form Chronic Venous Disease
Survey (MOS CIVIQ 14) —Pain, Physical Funciton, Psychological-Social Function
and Global Score (Control Treatment- end of trial Week 12 - Baseline -Day 0)

MOS Control (N=21)-Day 0 Control (N=21) Week 12 P-value

CiviQ 14 Mean (SD),Min-Max,Range  Mean (SD),Min-Max,Range

Pain 61.4286(8.0843), 67.8571 (7.6764), <0.001
45.00 -75.00,30.00 60.00 - 75.00,15.00

Physical 58.7755(4.9597), 67.3469 (3.8075), <0.001

Function 49.29 - 66.43,17.14 60.00 - 75.00,15.00

Psycholo- 60.3571 (5.2013), 68.6905 (4.3025), <0.001

& Social 47.50 - 70.0022.50 60.00 - 75.00,15.00

Function

Global 68.6905 (4.3025), 79.52 (5.5700), <0.001

Score 60.00 - 75.00,15.00 68.57 - 91.43,

*P-value Paired T-Test
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Table. 17 Medical Outcomes Study 14-ltems Short-Form Chronic Venous Disease
Survey (MOS CIVIQ 14) —Pain, Physical Funciton, Psychological-Social Function
and Global Score (Active Treatment the end of trial -Week 12- Baseline — Day 0)

MOS Active (N=21)-Day 0 Active (N=21)- Week 12 P-value

CiviQ 14 Mean (SD),Min-Max,Range ~ Mean (SD)I,Min-Max,Range

Pain 63.5714 (9.3732), 70.7143 (6.9436), <0.001
45.00 - 75.00,30.00 60.00 -75.00,15.00

Physical 56.4286(5.4772), 66.9388 (3.0232), <0.001

Function 49.29 -66.43, 17.14 64.29 -75.00, 10.71

Psycholo- 61.3095 (5.7347), 70.4762 (2.6947), <0.001

& Social 52.50 -75.22, 5.00 65.00 -75.00, 10.00

Function

Global 70.4762(2.6947), 78.70 (5.8000), <0.001

Score 65.00- 75.00,10.00 76.06- 81.34

*P-value Paired T-Test
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4.3 Adverse Drug Events reported

The investigation demanded subjective response in terms of should
incidence of adverse drug events (if any) occurred during a weekly follow-
up period reported as spontaneous report by patients during the trial. This
was due basically to an early pilot study of the same in healthy volunteer
of this formulations reflected nonsystematic adverse drugs event which
were external skin reaction [158]. Mostly uncomfortable skin reactions. As

such, this reports were summary reports as given in Table 18 overleaf.
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Table. 18 Report of Adverse Event over 12-weeks period of follow-up.

Summary Control (N=21) Active (N=21) P-Value
Period Number, (%) Number, (%),
No 7/21 (33.3 %), No 7/21 (33.3 %), 0.628
Week 4 Some-Tolerate 14/21 Some-Tolerate 14/21
(66.7%) (66.7%)
No 12/21 (57.4 %), No 14/21 (66.7 %), 0.376
Week 8 Some-Tolerate 9/21 Some-Tolerate 7/21
(42.6 %) (33.3%)
No 20/21 (95.1 %), No 18/21 (85.7 %), 0.756
Week 12 Some-Tolerate 1/21 Some-Tolerate 4/21

(4.9%)

(14.3%)

P-value Fisher’s Exact Test
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CHAPTER V
DISCUSSIONS AND CONCLUSIONS

5.1 DISCUSSIONS

This study, employed the ACTIVE treatment (Herbal Medicine Combination -
containing 2% Asiaticoside plus 1% Acemannan) -formulated in a 2% Acetyl
Salicylic Acid in Beeswax encapsulation gel base, whereas the CONTROL treatment
contained only a 2% Acetylsalicylic Acid in Beeswax encapsulation gel base
preparation. During the pre-formulation phase, the encapsulation of Acetylsalicylic
Acid in Beeswax was employed as the test model for study the release of
Acetylysalicylic Acid from the encapsulation per se, in spite of investigation for the
release of Asiaticoside and Acemannan from the formulation. This was due basically
to two main assumptions as agreeable, firstly Asiaticoside is water soluble extracts
similar to Acetylsalicylic Acid with the unavailable pure standard of Asiaticoside to
allow precise absorption curve to study the release, secondly the Acemmannan,
though as water soluble, the intended therapeutics is externally protective for the
skin in the formulation rarther than the penetration of the substance to circulation
even though higher contents of short to moderate molecular chain (<15 Daltons)

Acemannan was used.

The patient recruitment, a screening process during pre-enrollment follow-up had
been encountered some difficulty as early as the trial. As such with further
consultation, investigator decided not to compromise and follow per protocol
investigation. As such, the sample size as estimated was deficit and less than

anticipated. Therefore, numbers of patients undergone randomization were less than
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as pre-assumption. Such that, only the final analysis could be conducted as per
protocol analysis. The sample size estimation was due basically to the assumption of
possible responder to the control/placebo treatment could be as high as 40%,
though this study had reflected only confirmed that control/placebo treatment as
low as only 9.52%. Since sample size estimation is demanding as an early stage of
conducting a clinical study, in reality when different investigations conducted with
the same methodology and securing similar outcomes only with different sample
size, may point this research in different directions to making clinical decisions. As
such, samples should not be too small as well as excessive. Though the objective
of this study was to test whenther the ACTIVE treatment provides better
responder rate than the CONTROL treatment in a set hypothesis. As such, in our
real scenario, the test hypothesis as implicated though significantly demonstrated
that ACTIVE treatment provided better responder rate than the CONTROL treatment
and responder rate was depependent on the ACTIVE intervention, at a given point
there was less power to conclude as inadequate sample size as indicated.
However, in the light of this, the responder rate (with smaller sample size) as
increases the chance of assuming as true at a false assumption. In other words,
responder rate of the ACTIVE treatment may not be superior to CONTROL treatment
suggesting re-testing for another appropriate assumption on the control responder
rate. However, vice versa since in reality the responder rate of the CONTROL
treatment was far lower than that estimated as observed in this trial (9.5% VS 40%),
then the sample size calculation was probably over-estimation at the given power of
809%. In such circumstance the over responder rate of 40% of the control/placebo as

predetermined may need to rejustify if such treatment combined other factors such
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as co-medication or other confounding factors that may in fact affect the efficacy of

control/placebo treatment. Unlike, the above our assumption should be readjusted.

This study was an original investigation with attempt to alleviate and delay
progression of chronic venous disease in clinical practice using herbal medicine as
combination with probable evidence from early other herbal extracts study. Those
possible herbal extracts such as Asiaticoside, Horse-Chestnut Seed Extract (HCSE),
Extract of a French Maritime Pine Bark (Pycnogel®), Micronized Purified Flavonoid
Fraction (MPFF), Ginkor Fort, Buckwheat Herb Tea, Red-Vine-Leaf Extract (RVLE),
Chinese herbal medicine and even Acetylsalicylic Acid (ASA) had been reported
despite lack of definitive conclusion due to study designs and recruitment of sample
patients. Despite such limitation, the so-called Herbal Medicine Combination
(HMCQ) in this study had combined possible beneficial effects of such ingredients into
one formulation, and thus to minimize risk and optimize benefits for chronic venous
disease patienst with leg symptoms. Thereby, the innovative pharmaceutical
methods for encapsulation of Acetylsalicylic Acid with Beeswax was adopted, at least
to double down possible risk for oral administration. Early investigations of herbal
medicine formulation, many of which were conducted as in an oral preparation such

as Horse Chestnut seed extracts [Ernst E., 1999], where authors suggested that this

extract could alleviate subjective symptoms and reduce the objective signs of

chronic venous insufficiency [110]. The Red vine leaf extract (RVLE)

[Kiesewetter, H et al, 2000] likewise, authors suggested that the oral administration
may help alleviate stage I/stage Il chronic venous insufficiency but only

subjective symptoms improvements were significantly better as compared with
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placebo [111]. The oral horse chestnut seed extract and aloe vera gel [Ernst, E

et al, 2002, Morling, Joanne et al, 2013] for which authors proposed should be
effective in relieving symptoms of chronic venous disease, the authors suggested
that this extract may be effective but need to be cautious due to certain risks of

advere drug events [112, 120]. The Pygnogenol (PYC), extracts form grap seed

containing procyanidins and phenolic acids [Rohdewald, P et al, 2002, Schoones A,
et al, 2012], the authors also suggested this may be effective for treatment of
chronic venous insufficiency by its anti-oxidative stress activity [113,119] which

cannot demonstrate definitively in clinicgl setting. The horse-chestnut seed

extracts, aescin, rutin, troxerutin, diosmin and hesperidine [Bylka, Wieslawa, et

al 2005] as oral administration, the authors suggested that the extracts could
alleviate symptoms of chronic venous disease though still need further

investigation [114]. The Topical Traditional Chinese Medicaments (TTCM), [Lim,

Kar Seng et al, 2007], also suugested the topical TTCM as pathes could be effective
in patients with chronic venous leg ulcers but may cause sensitivity to skin [115].

The bark of horse chestnut extract [Felixsson, Emma et al 2010], for which the

authors suggested oral administration of the preparation of these extracts could

be effective for treatment of chronic venous insufficiency [116]. An_acidic

glycoconjugate from Lythrum salicaria L with the effect on blood coagulation
[Pawlaczyk, Izabela et al, 2010] suggested its may be effective for treatment of
varicose veins, and venous insufficiency as due basically to traditional use of Lythrum

salicaria as a pro-coagulant activity [117]. For Asiaticoside, [Pointel JP, et al 1987],

the authors conducted a study among 94 patients suffering from venous insufficiency

of the lower limbs as a multicenter, double-blind versus placebo study for two-
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month oral administration, authors reported a significant difference (p < 0.05) in favor
of Asiaticoside for improvement of symptoms of leg heavy, leg edema and
satisfactory for overall evaluation by the patient. [144].  Another authors
[Cesarone MR et al, 1994, 2001] conducted a prospective, randomized trial looking
at efficacy of an oral preparation of Asiaticoside in the microcirculation and reducing
leg edema (leg volume) among fourty patients suffering from venous
microangiopathy patients with venous hypertension among 24 patients for each
group was prescribed randomly with either a 60-mg tablet of TECA or placebo, twice
daily for 6 weeks as a pre-and-post treatment comparison, after treatment there was
a decrease in resting flux (29%) and an improvement (increase) in venoarteriolar
response (52%); PO2 was increased (7.2%) and PCO2 decreased (9.6%). However,
there was no proper controlled or direct comparison between placebo and
active treatment groups [145,146]. Another investigation of the same, [Belcaro G et
al, 2001] assessed effects of oral Asiaticoside 60-mg tablets taken twice daily for 4
weeks amomg 50 patients looking at the rate of ankle swelling (RAS) in patients with
ankle edema due to venous hypertension before and after treatment. The authors
reported and suggested significant improvement with 349% reduction in rate of ankle
swelling as compared with before treatment in chronic venous insufficiency could
start as early as development of leg edema to control deterioration leading to leg
ulcerations. Authors suggested the complex actions on the microcirculation was
essential for reducing edema [148]. Enck, Paul et al, 2011 [149] suggested that there
was a certain degree of placebo and drugs response in clinical trial which could
range from 32% to 52% depending on the type of designed and both Kirsch, | and

LJ Miller, 1988, 2005 [150,151] suggested that event though the double-blinded
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approach to abolish bias in placebo-response, the way administration of a placebo

by elaboration to the participants could emerge with deceptive placebo response.

As above, this study should be the original investigation different from the above.
This study conducted in chronic venous disease mild to moderate patients to
overcome research gaps in the various studies due to (1) a design as a double-blind
randomized controlled trial and adding the possible standard controlled as
such (in this formulation as Acetylsalicylic Acid), (2) avoid the possible systematic
risks of oral absorption and (3) conducted in Chronic Venous Disease mild-to-
moderate severity diagnosed by specialists which were more specific. The overall
primary objective or endspoints was the responder to treatment (responder rate) as
defined by reduction of 50% of Venous Clinical Severity Score after one month or 4

weeks of treatment comprising the ACTIVE and CONTROL treatment.
From the Hypothesis Testing (as the primary endpoints)

The Null Hypothesis Hy = The responder to treatment is independent to Active
intervention and to reject Null Hypothesis if p<0.05., thereby accepted the

Alternative Hypothesis.

The alternative Hypothesis H; = The responder to treatment is dependent on the

Active intervention.

From this investication, both the ACTIVE Treatment an CONTROL Treatment
successfully reduced clinical severity by improvement of the overall mean(SD) score
of Venous Clinical Severity Score (VCSS) total score from baseline (Day 0) for ACTIVE
25.00 (6.0917) to 11.9048 (6.4908) as compared with for the CONTROL

27.2321(6.4908) to 22.4702 (7.9438) was not different at baseline (p=0.257).
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However, after 4 weeks of treatment the overall VSCC from Active treatment of
12.2024 (8.1432) as compared with Control treatment of 21.7262 (7.4647)
respectively was highly significant different where ACTIVE treatment was better
improvement of the over all clinical severity assessed by Venous Clinical Severity
Score (p<0.001). The primary objective for overall responder rate of the ACTIVE
treatment after 4 weeks for ACTIVE of 12/21 (57.14%) as compared with for the
CONTROL of 2/21 (9.52%) after 4 weeks of treatment was significantly better
(p=0.003). The same for continuation of treatment after 8 and 12 weeks with ACTIVE
treatment rendered better improvement of th over all symptoms by reducing the
severity assessed by Venous Clinical Severity Score (P<0.001) improvement overtime
as assessed by score reduction, which were significant from basline to week 4, week
4 to week 8 of 11.9048(6.4908) VS 22.4702(7.9438) , p<0.001 with responder at
12/21 (57.14%) VS 3/21(14.28%), p=0.009 and week 8 to week 12 of
17.1131(8.3791) VS 22.0238(7.6849), p<0.001 with responder rate at 12/21 (57.14%)
VS 4/21(19.04%) p=0.025 (asessed by T-test assuming normal distribution, and
Fisher’s Exact Test) (Table 4 and Table 8), in short both the ACTIVE and CONTROL
reduced clinical severity though the extent of ACTIVE treatment was far better than

the CONTROL.

This investigation founded that responder rate to ACTIVE treatment was better than
CONTROL treatment regardless of all CEAP Class 57.149% VS 9.52%), p=0.003, the
milder class CEAP Class 1 was better 60.0% VS 0%, p=0.013 (Table 5). The
responder rate was better and regardless of presence of co-morbidity 57.14% VS
9.52%, p=0.003 whereas the Active treatment in with no comorbidity provided

better responder rate 52.9% VS 6.25% (p=0.007) (Table 6). The CONTROL responder
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rate was somewhat lower than anticipation as our assumption, for control responder
rate at 40% for which ACTIVE treatment should be 35% superior to CONTROL to be
significant different. As such since our sample size calculation was compromised by
actual lower control responder rate whereby Active treatment responder rate is over
35% responder rate higher than control treatment. These responder rate was
significantly dependent on the ACTIVE intervention. (p-value, Chi-Square Test and

Fisher’s Exact Test.) (Table 4 to 7).

For the secondary endpoints analysis, the improvement as observed by Venous
Clinical Severity Score (VCSS), the Physician Rate Symptoms Perception Score
(PRSPS) in this respects were obtained by clinical rated (VCSS) and a direct
structured enquires, the same for Patient-Self-Rated Sympotms Score (PSSS) as given
in Table 9/10. These results reflected the overall improvements were observed
across the board, and were dependent on the ACTIVE intervention (all reflect

p<0.05) (Table 8 to Table 10).

For the Health-Related Quality of Life both assessed by the disease specific, a
chornic venous disease questionnaires scale (MOS CIVIQ14, with subscores of Pain,
Physical function, Psychological and social functions, Global Score) and general
health questionnaires scale (MOS SF12, with the subscore for physical component
summay, PCS and mental component summary, MCS and global score) were all
reflected similar improvement from baseline to after 12 week of treatment, and
observing similarly by both treatment and were dependent on both ACTIVE and

CONTROL treatment for all aspects of the score reported. It is to be notified, only
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that the mental component summary (MCS) MOS SF 12, did not significantly
improved subsequent to treatment for both the control and the active group. This
may due to subjective response with small sample size may be difficult to interpret
the individual symptoms score unlike the clinical score which was clinically assessed.
However, there was no statistical signifinat different in terms of the overall health-
related quality of life assessed between the two ACTIVE and CONTROL treatment for
all the two MOS CIVIQ 14 and MOS SF 12 and their subscore. It was probably due to
their less sensitivity of the scales for both to detect minor different for chronic

venous disease symptoms domain.

Furthermore, the analysis of the safety looking at frequency of reported adverse
events as compared between the ACTIVE and CONTROL treatment reflected no
statistical significant different between the outcomes observed for both groups in
terms of the reported advere events. As above, the summary of spotted reports from
patients’ viewpoints were no statistical significant different of adverse events

reported irrespective of individual patients as given in Table 18.

5.2 CONCLUSIONS

From this investigation, as from the hypothesis testing and anticipated sample size of
60 to see the different of 35% responder rate, this investigation suggested, base on
minor limitation and the evidence above, that the Herbal Medicine Combination
containing 2% Asiaticoside in 1% Acemannan and 2% Acetylsalicylic Acids (As an
ACTIVE TREATMENT) was more effective than the 2% Acetyl Salicylic Acids (As

CONTROL TREATMENT) based on various assessment criteria reflected in the
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primiary endpoints which provides the responder rate of 57.14% as compared
with 9.52% after 4 weeks of treatment (p=0.003) regardless of clinical severity
(p=0.003) and co-morbidty (p=0.003). We rejected the null hypothesis and
therefore accept the alternative hypothesis that the better responder rate was due
to ACTIVE Treatment intervention. However, our sample size to observe this
different under the primary assumption that sample size should be 60 or n=30 for
each arms to detect the different of 35% better of ACTIVE than control may be true
as a false assumption though was in limitation of our capacity due to deficit patient
recruitment, screening and randomization as lower than anticipated. Nevertheless, a
combination of the herbal medicine could be alternative complimentary in single
innovative formulation to enhance clinical efficacy of a single substance in the
formulation.

Overall safety asssement as available data on effects frequency of adverse event
reports, there were as our limit data, we may declare that there may be no different

between the two treatments in this short-term trial.

5.3  LIMITATION OF THE STUDY

This research was performed in a hospital setting at Chiang Rai Prachanukroh
Hospital, and Somdet Phra Yanna Sangworn (SDPY) Hospital Wiang Chai, and Chiang
Rai, Hospital Thailand. These patients sample inherited with specific lifestyle, culture
and characteristics pertaining to food consumption, self-medication behavior and
other uncontrollable local health behavior. They may not represent the national or

global population. Though the study may assume that response to active treatment
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with 40% CONTROL responder rate given 35% better responder rate as compared
with active treatment is quite overwhelming controll responder. This study found

that the control responder rate was categorically as low as 10%.

5.4  BENEFITS OF THE RESEARCH APPLICATION

This study inspired by local demand for herbal medicine for early management of
chronic venous disease, the most common health complaint globally including
Thailand. Since modern drug could not warrant complications should arise in long-
term, whereas there is no standard medical treatment available. Moreover, the
expensive cost of modern drugs or surgical tools for intervention could jeopardize
the freely access to medication. The results of this investigation should foster further
development for better formulation and promotion of the use of herbal plants and

promotion as economic plants
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Appendix 1

Herbal Extract Sources/Analysis
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Asiaticoside (Freezed Dried - China/Acemannan (Freezed Dried, USA)

Paypal Charge fee 40USD)
Freight via DHL for 5kg to Thailand 97USD
Total Price 1397USD

Payment term:

T/T bank account

BENEFICIARY CUSTOMER: Feng Tao

Name of bank: Bank Of China Shaanxi Branch Xian Tang Yan Zhong Lu Sub-branch
Account number: 6217853600004736590

Address: 35# TANG YAN LU XI" AN SHAANXI.P.R CHINA

Swift code: BKCHCNBJG20

Delivery time: Dispatch within 5 working days after reception payment

Beneficiary's Information:

MESEETEME AL ST 1 18 2 BT 20 2 22005 5 710065
Heif: +86-20-80108270 4# . +86-20-80108270
Room 22005, Unit 2,Shuzi Building 1, Technology Five Road 8, Hi-tech District, Xi'an, Shaanxi, 710065
T: +86-29-89198270 F: +86-29-89198270
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Analysis of Asiaticoside 40%
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Appendix 2

Material and Equipments Used for Preparation and Test

Materials and Equipments used in the preparation of HMC gel Appendix 4

Mixer (Kitchenaid model 5KPM50E)

Vacuum Pump (GAST, model DOA-P504-BN)

PH-Meter and Phosphate Buffer
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Franz Cell and Phosphate Buffer

UV-visible spectrophotometer (Shimazu, model UV 1800

Fillter Paper and Buffer Solution Filtered
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Beeswax (B/N0.515110, Namsiang CO., LTD)
Carbopol 940 (B/N0.0101521985, Namsiang CO.LTD)

Triethanolamine (B/No. D676EBLT05, Namsiang CO, LTD)
Glycerine (B/No. JOO1505081, Honghuat CO, LTD)

Di-Sodium hydrogen phosphate (B/No. 6M188277D, Carloerbareagents Potassium
dihydrogen phosphate (B/No. V1L877228 Carlo-Erbareagents) Disodium EDTA
(B/No. N052187E, Strongchemical CO., LTD) Sodium Chloride (B/N0.0811292,
Ajax Finechem PTY LTD)
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Appendix 3

Formulation of Test Product

(Extemporaneous Preparation)

Formulation of herbal medicine Combination

1. Cabophol 940 25 ¢gm
2. Acetylsalicylic Acid 20 gm
(2%)
3. g15afnd1UMeasY Al Acemannan 17% eg.Acemannan 10 gm (1%)
4. @safalutauniifl Asiaticoside 40% eq Asiaticoside 20 gm
(2%)
5. Glycerine 10 ml
6. Dimethyl Isosorbide 30 ml
7. Methyl/Propyl Paraben 0.1% in Propyline Glycol 10ml
8. Triethanolamine 70 ml
9. Camphor 20 gm
10.Beeswax 10 gm

11.1sopropyl Alcohol 500 ml
Water gs. 1,000 ml
Formulation of Controlled Gel

1. Cabophol 940 25 ¢gm
2. Acetylsalicylic Acid 20 gm
(2%)

3. Glycerine 10 ml
4. Dimethyl Isosorbide 30 ml
5. Methyl/Propyl Paraben 0.1% in Propyline Glycol 10ml
6. Triethanolamine 70 ml
7. Camphor 20 gm
8. Beeswax 10 gm
9. Isopropyl Alcohol 500 ml

Water gs. 1,000 ml
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Appendix 4

Table — Aspirin and UV Visible Curve

Concentration

Absorbacne at 302 nm

(mg/mD) 1 2 3 Average  SD
0.09375 0.034 0.035 0.038 0.0357 0.0021
0.18750 0.068 0.059 0.069 0.0653 0.0255
0.37500 0.114 0.128 0.128 0.1233 0.0201
0.75000 0.228 0.210 0.202 0.2133 0.0132
1.50000 0.401 0.387 0.356 0.3813 0.0232
3.00000 0.782 0.749 0.755 0.7620 0.0176
Standard Absorption Curve of Aspirin

0.9

0.8

0.7

0.6

0.5 —— Absorbance Curve 1

0.4 Absorbacne Cure 2

0.3

0.2

0.1

0
0.09357 0.1875 0.375 0.75 1.5
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Appendix 5

Aspirin Release - Franz Cell Analysis

Cumulative percent aspirin released (mg/mm2)

Time (hr) F1 F2 F3 Fa F5
0 0.0000. 0.0000 0.0207 0.0000 0.0111
1 0.0000 0.0021 0.0252 0.0000 0.1486
2 0.0000 0.0143 0.4776 0.0317 0.1402
3 0.0004 0.3151 0.6954 0.0445 0.2960
4 0.0007 0.3151 0.6954 0.0445 0.2960
5 0.0022 0.4277 0.7928 0.0625 0.3955
6 0.0037 0.4996 0.8556 0.0715 0.4817
7 0.0050 0.4848 0.9073 0.0840 0.5459
8 0.0084 0.5567 0.9611 0.1191 0.6057
9 0.0120 0.6156 1.0202 0.1196 0.6790
10 0.0148 0.7434 1.0803 0.1418 0.7279
24 0.0484 1.0758 1.1359 0.2037 1.1138
Pre-formulation
Aspirin-Microencapsulation Released Curve
1.2

0.8
0.6
0.4
0.2

—PF1  =——PF2

—PF3

8 9

10

24
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Appendix 6

Microbial Analysis
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Appendix 7

Patient Informed Consent
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Appendix 8

Hospital Ethical Review Certificate
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Appendix 9
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Physician Rated Symptoms Perception Score (PRSPS)

Symptos Assessed

Severe-5

Frequent-4

Sometime-3

Occasionaly-

2

Not at all-1

Heavy Leg

Pain in the Leg

Sensation of Leg Itching

Night Cramp

ltching Leg

Sensation of Burning

Sensation of

Pin/Needle in Leg

Superficial Varicose

Veins

Presence of Spider

Veins

Remark.

Severe= Every day, Frequent= Every other days, Sometime= Once a week

Notes Final score computation employed a transformed percentage scores from absent (0) to

severe (100) and a standardized score.
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Appendix 10

Patient Self-Rated Symptoms Scale (PSSS)

wuuUszdiusinisleadie : Anuidndeainisiudasvasdinig

. v
21n115U20%1 Pain : A113d@nlauUavn

O 1 2 3 ) =] S I 8 o 10

Y= C%
A21138NVINUN Heavy Leg:

O 1 2 3 sl 5 S r S L= 10

Y} o . . Vg 1 o/
A1U38NAY Itching in the Leg : A2133dN21U@1In15AU

o 1 2 3 e 5 S s 8 o 10

[ < . yeg [ v a g
2101135AA18L31LN9 Needle or Pin : AMM3ANARIE AU TILNS
nelu

0 1 2 3 4 5 6 7 8 9 10
21N157M2A32IAINA19AY Night Cramp

o 1 2 3 = = S 4 8 L= 10

14

21IN15VIUANY1_Lee Edema Cr

O 1 2 3 4 5 s I 8 o 10

O 1 2 3 4 5 (5] rd 8 L2 10

Notes

Fach of categories of VAS measured in length (as centimeter) and the final total score
combined employed a transformed percentage scores from absent (0) to severe

(100).
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Appendix 11
Venous Clinical Severity Score (VCSS)

VCSS Severe -3 Moderate-2 Mild-1 Absent-0

Pain

Varicose Vein

Pain Absent = None, Mild = Occasionnal not restricting activity or requiring

analgesics, Moderate = Daily, moderate activity limitation requiring analgesics, Severe =

Daily severe, limiting activity or requiring regular analgesics.

Varicose Vein Absent = None, Mild = Few Scatterred, Branch Varicose Vein,

Moderate = Multiple, greater saphenous varios Vin ontinu to calf or thigh, Severe = Extensiv

thish an alf or gratr saphenous and lower saphenous extnsion

VCSS Severe-3 Moderate-2 Mild-1 Absent-0

Venous Edema

Skin

Pigmentation

Venous Edema Absent = None, Mild = Eveninig ankle edema only,

Moderate = Afternoon edema above amkle, Severe = Morning edema above ankle requiring

changes & elevation.

Skin Pigmentation Absent = None or focal low intensity (Tan), Mild = Diffuse but
limited in area andold (Tan), Moderate = Diffuse over most of gaiter distribution,lower third
or recent pigmentation (purple) Severe = Wider distribution, above or lower third or recent

pigmentation.

Notes Final score computation employed a transformed percentage scores

from absent (0) to severe (100) and a standardized score.
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Appendix 11 Venous Clinical Severity Score (VCSS) - continue

VCSS Severe-3 Moderate-2 Mild-1 Absent-0

Inflammation

Induration

Inflammation Absent = None, Mild = Mild Cellulitis and limited

marginal area around ulcer, Moderate = Moderate cellulitis involved most of gaiter area,

Severe = Severe cellulitis or significant venous eczema.

Induration Absent=None, Mild=focal circummalleolar

(<5cm), Moderate = medial or lateral or less than lower third of leg, Severe = Entire lower

third of leg or more

VCSS Severe-3 Moderate-2 Mild-1 Absent-0

No. of Active

Ulcers

Acvtive
ulceration

duartion

No of active Ulcer Absent =0, Mild =1, Moderate = 2, Severe = > 2

Active Ulceration duration Absent=None, Mild=< 3

months, Moderate => 3 month to < 1 year, Severe = not heal mor than 1 year

Notes Final score computation employed a transformed percentage scores

from absent (0) to severe (100) and a standardized score.
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Appendix 12

Medical Outcomes Studies 12-ltem

Short-Form Health Survey (MOS SF12)
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Appendix 12 Medical Outcomes Studies 12-ltem
Short-Form Health Survey (MOS SF12)
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Appendix 13

Medical Outcomes Studies 14-ltem

Chronic Venous Disease Short-Form Health Survey (MOS CIVIQ14)
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Appendix 14

Summary Adverse Drug Reactions

Spontaneous Report of Adverse Drug Reactions (Suspected)
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