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Abstract

Introduction  Thriphala, a herbal medicinal
formulation, is a bedrock of Ayurveda therapeutics
with many postulated benefits.

Objectives We performed a clinical trial to test the
effects of Swastha Thriphala®, a proprietary
preparation of thriphala, on serum lipid parameters
in patients receiving atorvastatin.

Methods Consenting adults receiving a maintenance
dose of atorvastatin 10mg (Atorlip®) daily from a
clinic of the Institute of Cardiology, National
Hospital of Sri Lanka for lipid regulation, were
randomly assigned, after counselling, to receive
either the proprietary herbal medicinal product
Swastha Thriphala® (Treatment Group, n= 101) or a
placebo (Control Group n= 97), at the stipulated dose
daily, for three calendar months.

Results In the treatment group (n=101) the addition
of a proprietary preparation of thriphala formulated
as caplets of Swastha Thriphala®, in the standard
daily dosage for three months, as an adjunct to
atorvastatin 10mg, had a significant (p<0.0001)
reduction in the mean total blood cholesterol, mean
cholesterol/HDL ratio (p<0.0001), and mean non-
HDL-cholesterol (p<0.0001) when compared to the
Control Group (n=97) receiving placebo caplets in
the same daily dose, with atorvastatin 10mg, for the
same period. In the Treatment Group mean HDL,
LDL, HS-CRP, and triglyceride concentrations
showed non-significant reductions, and non-
significant elevations in the Control Group.
Conclusions Swastha Thriphala® when used in the
stipulated dosage as an adjunct to atorvastatin 10 mg
daily, significantly enhances its cholesterol reducing
action in patients. The use of Swastha Thriphala® as
single therapy for lipid regulation, and the mode of
its action deserve investigation.

Ceylon Med J 2017;62: 128-140
DOI: http://doi.org/10.4038/cmj.v62i3.8516

Introduction

Hyperlipidaemia is a serious problem of
epidemic proportions worldwide as one of the major
risk factors for cardiovascular disease [1].
Cardiovascular disease is the leading cause of
morbidity and mortality in the world [2]. Combined
with  lifestyle  modifications lipid-regulating
medication is a key component of both primary and
secondary prevention of cardiovascular disease.
Statins are the undisputed first-line drugs for lipid-
regulation [1]. Statins provide a high level of
efficacy and effectiveness with acceptable
affordability. However, they have a large number of
side-effects such as muscle cramps and myalgia
(which are relatively frequent but mild), and others
such as myositis, myopathy, rhabdomyolysis, altered
liver function, jaundice and hepatitis, that are less
common or rare, but problematic [1,2,3].

The primary rationale for our study derives
from a major recent WHO publication that has
emphasized the need for robust research and clinical
trials to evaluate herbal medicinal products, noting
that they have been, and are, a valuable source of
potentially useful remedies [4]. We have been
encouraged also by the fact that at least four
successful clinical trials with Sri Lankan Ayurveda
medicinal products have been recently published in
prestigious journals [5,6,7,8].

Several promising Ayurveda herbs and
herbal preparations such as cinnamon (Cinnamomum
verum) and garlic have produced significant
reductions in total serum cholesterol (TC) and low
density lipoproteins (LDL), with or without an
increase of high density lipoproteins (HDL), in both
human and experimental animal studies [9-12]
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In a study in experimentally induced
atherosclerosis in rabbits, formulations of three
herbal products reduced not only blood cholesterol
and other lipids, but also cholesterol content in the
liver and plaques in the aorta and coronary arteries
[13]. The three herbal components tested in this
study were the dried fruits of Terminalia chebula
(Sinhala: Aralu), Terminalia bellerica (Sinhala:
Bulu), and Phyllanthus emblica (Sinhala: Nelli).
These three fruits are the components of thriphala, a
several centuries old herbal preparation, which is a
cornerstone of Ayurveda therapeutics. Thriphala, as
well as its individual components separately, have
shown significant hypolipidaemic properties in
human volunteers, as noted in a recent monograph
[14].

Thriphala has been described in the ancient
Ayurveda text Charaka Samhitha, circa BC 1500, as
a thridosa rasayanaya, meaning a beneficial
formulation for harmonising the three humours (or
constitutional elements) in the Ayurveda system of
medicine, namely vata, pitta and kapha [15]. Its
major benefits are described as harmonising
gastrointestinal and hepatic functions, retarding the
ageing process, promoting longevity, and the
maintenance of good health [16].

Recent scientific studies have shown that
thriphala has promising free radical, scavenging,
antioxidant, anti-inflammatory, antipyretic,
analgesic, antibacterial, and anti-stress effects. These
studies have validated many of the properties
claimed by historical evidence and the more recent
ethno medical studies [17].

We chose thriphala, formulated as caplets
in the proprietary preparation Swastha Thriphala®,
for our study because of its convenience in use, and
because its consumption locally, both as a
prescription medicine and as an over-the-counter

medicine, is over 10 million caplets annually.

The primary objective of our study was to
see the effects of the proprietary Ayurveda
formulation Swastha Thriphala® on blood lipids
when used as an adjunct to atorvastatin in patients
requiring lipid regulation. The secondary objectives
were to assess compliance of participants to the said
Ayurvedic formulation, and its incidence of side-
effects.

Methods

We designed a prospective, randomised,
double-blind  placebo-controlled and  parallel
allocation clinical trial to assess the effects of the
proprietary  Ayurveda medicinal  preparation,
Swastha Thriphala®, on blood lipid variables in
patients receiving a maintenance dose of atorvastatin
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10mg daily for hyperlipidaemia from a clinic in the
Institute of Cardiology, of the National Hospital of
Sri Lanka.

Consenting patients aged between 35 and
70 years were counselled by one author (C.G.) in
small groups of 6 — 12 individuals, the actual number
depending on recruitment from each routine weekly
clinic. Venous blood 10ml was obtained for the
following tests: fasting blood glucose, full blood
counts, total serum cholesterol and lipid profile,
serum creatinine, total bilirubin, and hepatic
enzymes ALT, AST, gamma-GT, and ALP. These
tests were repeated at the trial’s end at 12 weeks.
Thyroid stimulating hormone (TSH), and highly
sensitive C-reactive protein (H-CRP) were also
estimated at baseline and at 12 weeks.

Counselling for all participants included
standard advice on diet, lifestyle, physical exercise,
avoidance of smoking, moderation in consumption to
participants taking alcohol, regular clinic attendance,
and the need for prompt reporting of unusual
symptoms or probable side-effects. The dose of
caplets (Swastha Thriphala® or placebo) for all
participants was 1 caplet in the morning and 2
caplets after dinner. The dose of Swastha
Thriphala® was based on the expert advice of a team
of senior Sri Lankan Ayurveda clinicians, and The
Sri Lanka Ayurveda Pharmacopoiea [28] and The
Ayurvedic Formulary of India [15].

Swatha Thriphala® contains three herbs by
weight as follows: Terminalia chebula 318 mg,
Terminalia bellerica 105 mg and Phyllanthus
emblica 211 mg. These three herbal ingredients are
the same as in the centuries old traditional generic
prescription.  Preparation of the proprietary
formulation uses a mixture of the dessicated fruits,
with seeds removed, to a powder of particle size 75
to 150 microns, combined with a semi-solid
isopropyl alcohol/water (70/30) extract of the fruits.
The excipients, maize starch BP, carboxymethyl
cellulose BP, magnesium stearate BP, and colloidal
anhydrous silica BP are added to the mixture for
preparing the caplets. Identical placebo caplets were
made, using a mixture of the above excipients with a
food-grade colouring agent to provide caplets of the
same colour, weight and shape as the medicinal
preparation. Over 10 million caplets of Swastha
Thriphala® have been sold in Sri Lanka, for
example, during year 2014.

Manufacture of Swastha Thriphala® is at a
valid GMP certified facility. The G.M.P. certificate
number is: Codex Alimentarius Commission,
CAC/RCP 1-1969, Rev 4, authorised for Design,
Development, Manufacture and Distribution of
Ayurvedic herbal healthcare products, herbal
personal care products, essential oils and oleoresins.
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The herbal product is standardised according to
recommended qualitative tests and by regular High
Performance Liquid Chromatography (HPLC). A
typical HPLC fingerprint is given in the
supplementary file. Standard operating procedures
(SOPs) are followed at all stages of manufacture
SOPs are as per G.M.P. certification.

Swastha Thriphala® and placebo caplets
were packed in the required number of identical
opaque plastic bottles numbered from 1 to 145 by a
senior research scientist author, who had the list of
computer derived random numbers for the trial
[18,19]. After packing each bottle according to this
list with either Swastha Thriphala® or placebo
caplets, the list was placed in a sealed envelope until
completion of the trial, when it was opened to give
the statistics analysts the biochemical results,
separately identified only as belonging to group A or
B. Our trial started on 20" December, 2014 and
ended on 30" March, 2016.

The Consultant Cardiologist who referred
patients for the trial, the corresponding author who
obtained consent, the technicians who obtained blood
for biochemical tests and the statistics analysts were
all blinded according to the accepted procedure
[20,21]. The author who packed the bottles with
Swastha Thriphala® or with placebo caplets, played
no part in allocating the bottles of caplets to patients
or in statistical analysis, which were done at
completely different institutions, respectively the
Faculty of Medicine, Colombo, and the Department
of Statistics of the University of Colombo.

Sample size calculation was done using a
formula for normal responses, taking the primary
outcome as the total blood cholesterol from an
internal pilot study of 30 patients, (standard
deviation= 32.14 mg/dl) [18]. Taking the
significance level a to be 5% (0.05) and power to be
1-B = 80%, and reference improvement to be 12.5
mg/dl, and using a sample size formula the size for
one group was determined to be 104 [18,19]. This
was increased to 114 for possible late withdrawals.

All significance tests used were based on
the t-test assuming normal distribution of the
response variable. If there were discrepancies in the
distribution, the t-test was performed on log
transformed data [18,19].

Inclusion criteria were ages between 35 and
70 years, willingness to give witnessed and signed
consent for participation, and for donating two
venous blood samples of 10 ml. Exclusion criteria
were clinical evidence of stroke, Parkinson disease,
frailty, heart failure, chronic respiratory system
disease, liver cirrhosis, or chronic kidney disease
(eGFR below 40 ml/hour).
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Participants continued all medications
prescribed for them by the Consultant Cardiologist
and the Registrars at the Institute of Cardiology
clinics during the trial period, and attended this clinic
at the prescribed times. Clinical and biochemical
pharmacovigilance for possible side-effects was
maintained by mandatory monthly clinic visits,
essential biochemical tests at the said clinic, and by
an interview with the corresponding author for
replenishing stocks of caplets and checking
consumption at 6 weeks.

The decision to use Swastha Thriphala® in
our study as an adjunct to atorvastatin in the first
instance, rather than as the sole therapy, was taken
for ethical reasons, so as not to deprive patients of
their regular already proven therapy (atorvastatin)
during the period of study. This study has been
approved by the Ethics Review Committee of the
SLMA (ERC/11-007), and registered with the Sri
Lanka Clinical Trials Registry (APPL/2012/008).
Swastha Thriphala® is registered as an Ayurveda
Medicine (Registration No: 02/01/PA/15/142) with
the Department of Ayurveda. Written informed
consent was obtained from all participants. An
independent Data and Drug Monitoring Group was
appointed before recruitment of patients for the
study.

Results

One hundred and ninety eight participants
(Treatment Group 101, Control Group 97) completed
the trial (Figure 1). The Treatment and Control
Groups were similar in terms of age, height, and
Body Mass Index at baseline (Table 1). There were
no significant differences between the two groups at
baseline regarding the biochemical variables that
were measured in the study. Table 2 gives the
comorbidities of the two groups at baseline. Among
males eleven in the treatment group and 12 in the
control group had stable angina. Among females 8 in
the Treatment Group and 5 in the Control Group had
stable angina. Among the participants with stable
angina, 4 males in the Treatment Group, 5 males in
the Control Group, and 2 females in each group,
have had a myocardial infarction 6 - 8 months prior
to entering the trial. 3. In all, 18 participants (6/124
males) and (12/74 females) had been stabilised on
thyroxine for primary hypothyroidism prior to the
trial period. Data show that the participants had taken
atorvastatin 10mg daily over a wide range of
durations varying from less than 7 up to 64 days
before entering the trial, and that the comorbidities of
the two groups were very similar at baseline (Table
3).
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Table 4 gives the biochemical variables of
the Control Group at baseline and at 3 months. The
serum total bilirubin has decreased (p=0.05). All
other biochemical variables only showed minor non-
significant rises or decreases at 3 months.

In contrast, Table 5, which gives the
biochemical data for the Treatment Group at baseline
and at 3 months, shows significant falls in mean total
blood cholesterol, mean cholesterol/HDL ratio, and
in the mean non-HDL-cholesterol, from baseline
values to the values at the end of 3 months. It also
shows minor non-significant decreases in mean LDL,
mean triglyceride content, and mean HS-CRP.

Table 6 gives the results of a head-to-head
comparison of the differences in the means of the
measured variables between their baseline values and
corresponding values at 3 months of the Treatment
and Control Groups. The decrease of the mean total
blood cholesterol value and the non-HDL-cholesterol
value of the Treatment Group are significantly
greater (p<0.0001) than the corresponding decrease
in the Control Group. The decrease of the total
cholesterol/HDL ratio in the Treatment Group
between baseline and at 3 months is also
significantly =~ greater =~ (»<0.001)  than  the
corresponding value of the Control Group.

Table 4 shows that in the Control Group
mean non-HDL-C has increased significantly
(p=0.05) from the baseline value at recruitment at the
end of 3 months of the trial, whereas, in stark
contrast, Table 5 shows a significant (p<0.0001)
reduction from the baseline value of mean non-HDL-
C in the Treatment Group at 3 months.

All other biochemical variables show non-
significant rises or decreases at 3 months in both
groups of patients.

There were no reports of adverse effects in
participants of either the Treatment Group or Control
Group. The side-effects reported by participants were
nocturnal muscle cramps (12 participants in the
Treatment Group and 10 in the Control Group),
muscle pains on moderate exercise (18 participants
in the Treatment Group and 15 in the Control
Group), and occasional loose bowel motions (16
participants in the Treatment Group and 7 in the
Control Group). Since these were minor side-effects,
participants were counselled and reassured by
telephone. None of the participants left the trial
because of the reported side-effects or for any other
reasons.
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Discussion

In our study 198 patients receiving a
maintenance dose of atorvastatin 10 mg daily for
lipid regulation from a tertiary care cardiology clinic
completed the trial. The results of our trial show that
among patients who took both Swastha Thriphala®
and atorvastatin as stated above for three months, the
reduction in total blood cholesterol as well as in the
cholesterol/HDL ratio were statistically significant
(»<0.0001), whereas in the Control Group of patients
who took atorvastatin and placebo caplets for 3
months, the reduction in total blood cholesterol was
negligible (p<0.28), and the cholesterol/HDL ratio
was actually increased, albeit by a narrow and non-
significant margin.

In the head-to-head comparison of the
reduction of means between baseline and 3-month
values of the two groups, the reductions of total
cholesterol, total cholesterol/HDL ratio, and the non-
HDL-C were significantly greater (p<0.0001,
p<0.001 and p<0.0001 respectively) in the Treatment
Group, than the corresponding reductions in the
Control Group.

Perhaps the most important changes
revealed in our trial pertain to the derived variable
non-HDL-C in the two groups. Whereas in the
Control Group the mean non-HDL-C has increased
significantly (p=0.05), in contrast, in the Treatment
Group the mean non-HDL-C value has significantly
(p<0.0001) decreased at the end of the trial. Analysis
of our data suggests clearly that thriphala has a
beneficial effect on non-HDL-C over and above the
benefits seen with only atorvastatin.

The non-HDL-C component of lipids
consists mainly of highly atherogenic particles
namely, intermediate density lipoprotein (ILDL),
very low density lipoprotein (VLDL), dense LDL,
apolipoprotein B and chylomicrons. Apolipoprotein
B (apo B) is recognised as a risk factor of
atherosclerotic disease, which may be superior in
predictive value when compared to total and LDL
cholesterol. Studies have shown that non-HDL-C is a
simple surrogate of apo B levels, and that non-HDL-
C shows a higher correlation with atherosclerotic
cardiovascular disease than apo B [23].

Although clinicians tend to focus on LDL
levels for primary and secondary prevention of
atherosclerotic cardiovascular disease, there is a
significant residual risk of disease even after the
LDL concentration reaches target levels, which
emphasizes the need to have other parameters for
control of dyslipidaemia [24]. The non-HDL-C
value, which is derived from routine lipid profile
data, provides a low cost and freely available metric
[24]. Several studies demonstrate that both non-
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HDL-C and apo B levels are risk factors for major
cardiovascular events even in patients already on
atorvastatin [25].

There is strong evidence to support the
assertion that in statin-treated patients, the strength
of the association between LDL cholesterol and
apolipoprotein B (apo B) with risk of future major
cardiovascular events, is statistically weaker than the
association of such events with non-HDL-C. Of the
large number of publications that support this
assertion, perhaps the meta-analysis among 38,153
patients allocated to statin therapy, and the two
review articles should suffice [25-27].

Our clinical trials results provide
compelling evidence for adding thriphala to the
therapeutic regimen along with atorvastatin in
patients at high risk of atherosclerotic vascular
disease.

The side-effects thriphala reported by
participants in our study were relatively few and
minor, and similar in the two groups except for
occasional loose bowel motions. They responded to
reassurance given by the corresponding author by
telephone. There were no significant changes in the
biochemical variables pertaining to haematology,
and hepatic and renal function in the Treatment
Group of participants, and this observation too tends
to confirm the several centuries old historical
evidence of the safe use of thriphala. Compliance has
been excellent as none of the 101 participants who
started taking the test herbal medicine dropped out of
the trial at any stage until its termination.

The results of our randomized control study
show that Swastha Thriphala®, a proprietary
formulation of thriphala, when used as an adjunct to
atorvastatin 10 mg daily for cholesterol reduction,
significantly enhances the lipid lowering effects of
the statin, in patients taking it for lipid regulation.
Our results indicate the need for a trial of Swastha
Thriphala® as the sole therapy for lipid regulation,
and for research into the mode of action of thriphala
in reducing blood lipids.
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Figure 1. Study flow diagram

Referred from Institute of
Cardiology, NHSL
(n=237)
l <«—— *Excluded 13 (see below)

Assessed for eligibility
(n=224)
<«—— ** Excluded 14 (see below)

Counselling and consent
(n=210)

Random allocation

/ ‘\‘

Swastha Thriphala ® Placebo
Treatment group Control group
(n=105) (n=105)
** Started participation ** Started participation
p p p p
(n=101) (n=97)

Data analysed Data analysed
(N =101) (n=97)

* Excluded n=13: Reasons: had exclusion criteria

** Excluded n=14, and at a later stage, 4 and 8 participants for domestic/personal reasons unconnected

with the study protocol.
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Tablel. Study population details

Significance
Variable Treatment Group Control Group p value
60 64
Male (n)
41 33
Female (n)
58+79 58+6.6 0.64
Age (years) mean + SD
Age (years) range 35-69 42-70
) 155.5+8.6 156.4+7.9 0.41
Height (cm) mean + SD
135-175 140 - 177 .5
Height (cm) range
) 253+42 264+42 0.06
Body Mass Index (kg/M")
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Table 2. Relevant comorbidities in treatment and control groups

Relevant comorbidities

Treatment Control Group
Group

Primary hypertension only (males) 30 32
Primary hypertension only (females) 19 16
Primary hypertension and diabetes 19 20
(males)
Primary hypertension and diabetes 14 12
(females)
Primary hypertension, diabetes and 11 12
stable angina (male)
Primary hypertension, diabetes and 8 5
stable angina (females)
Total 101 97
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Table 3. Duration of atorvastatin therapy at entry to trial

Duration (Days) Number of participants (n=198)

<7 19
8-14 27
15-21 31
22-28 31
29-35 30
36-24 31
43 - 49 11
50-56 7
57-63 7
> 64 4

Ceylon Medical Journal 137



Table 4. Summary of laboratory data of participants: Control Group

Variable At recruitment At 3 months t value Recruitment
Actual data Log transformed | Actual data Log transformed vs. three
(Mean + SD) data (Mean + SD) data (Mean + SD) months
(Mean = SD) p value (o=
0.05)

1 | Mean total cholesterol 164.4 +34.8 167.49 +£34.0 1.09 0.279
(mg/dL)

2 | Mean HDL (mg/dL) 477+ 14.6 493 +£44.5 0.35 0.72

3 | Mean LDL (mg/dL) 89.6+259 92.4+27.5 1.02 0.31

4 | Mean Non-HDL 116.7 £ 35.6 122.5+34.9 -1.97 0.05
cholesterol (mg/dL)

5 | Mean triglyceride (mg/dL) | 117.9+61.6 122.8+55.1 0.87 0.38

6 | Mean total 3.72+1.54 3.88 +1.24 -0.98 0.33
cholesterol/HDL

7 | Mean HS- CRP (mg/L) 1.62+1.99 2.38+4.72 -1.54 0.13

8 | Mean AST (IU/L) 28.0 +12.7 27.0£11.7 -0.96 0.34

9 | Mean fasting blood 116.6 £40.8 4.71£0.28 117.1+41.5 4.71£0.28 -0.21 0.83
glucose(mg/dL)*

10 | Mean creatinine (mg/dL) * | 1.02 + 0.29 -0.02+ 0.28 1.01+£0.26 -0.02 + 0.26 0.24 0.81

11 | Mean ALT (IU/L) * 5234251 3.88+0.36 50.6+21.8 3.86 £0.32 0.65 0.51

12 | Mean alkaline 93.6+27.5 4.50 +0.28 89.3+25.7 445+ 0.28 2.31 0.02
phosphatase(IU/L) *

13 | Mean gamma GT (JU/L) * | 44.6 + 27.6 3.63+0.56 42.5+£26.1 3.60 + 0.53 1.46 0.15

14 | Mean bilirubin (mg/dL) * | 0.81 + 0.40 -0.31+0.44 0.78 £ 0.40 -0.36 +£0.45 1.98 0.05

Notes: * Parameters transformed to log scale to achieve normal distribution. HS-CRP= Highly sensitive C-reactive protein; AST=Aspartate aminotransferase; ALT = Alanine
aminotransferase; HDL = High density lipoprotein; LDL= Low density lipoprotein. 29
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Table 5. Summary of laboratory data of participants.

Treatment Group

At recruitment At 3 months
Variable Actual data (Mean Log transformed | Actual data Log t value Recruitment vs
+ SD) data (Mean £ (Mean + SD) transformed three months
SD) data (Mean £ p value
SD)
1 Mean total cholesterol (mg/dL) 175.1 +£32.1 153.1£27.5 -8.79 <0.0001
2 Mean HDL (mg/dL) 483 £13.7 48.2 £ 14.5 -0.15 0.88
3 Mean LDL (mg/dL) 86.5+24.2 84.0+19.9 -1.18 0.24
4 Mean Non-HDL cholesterol (mg/dL) 126.7 +£30.7 104.8 £27.0 8.85 <0.0001
5 Mean triglyceride (mg/dL) 108.4 £ 53.3 104.8 £47.9 -0.81 0.42
6 Mean total cholesterol/HDL 3.801 £1.06 3.386 £0.94 -5.9 < 0.0001
7 Mean HS-CRP (mg/L) 2.34+£2.78 2.31+£2.44 -0.10 0.92
8 Mean AST (IU/L) 31.1+£15.0 304+ 164 -0.63 0.53
9 Mean fasting blood glucose(mg/dL) * 112.7+36.2 4.68 £0.27 113.3+374 4.68 £0.27 -0.27 0.78
10 | Mean creatinine (mg/dL) * 0.98 £0.27 -0.05+ 0.26 0.97£0.25 -0.06+ 0.25 0.71 0.48
11 Mean ALT (IU/L) * 49.4£16.6 3.85+0.28 50.5+15.9 3.87+0.28 -0.97 0.33
12 | Mean alkaline phosphatase (IU/L) * 98.7+26.9 4.56 £0.26 93.9+26.5 4.50 £0.27 2.93 0.004
13 | Mean gamma GT (IU/L) * 41.1£259 3.63 £ 0.59 40.2 £23.0 3.61 +£0.59 1.05 0.29
14 | Mean bilirubin (mg/dL) * 0.79 £0.37 -0.34+ 0.44 0.83 £0.54 -0.32 +£0.40 -0.53 0.60

Note: * Parameters transformed to log scale to achieve normal distribution. HS-CRP= Highly sensitive C-reactive protein; AST=Aspartate aminotransferase; ALT = Alanine

aminotransferase; HDL = High density lipoprotein; LDL= Low density lipoprotein. 30

Ceylon Medical Journal

139



Table 6. Summary of laboratory data of participants: Treatment Group vs Control Group

Variable Mean at 3 months-mean at Mean at 3 months-mean at t value Treatment Group vs
recruitment recruitment Control Group p

value

1 Total cholesterol (mg/dL) -22.000 3.124 6.583 <0.0001

2 | HDL (mg/dL) -0.117 1.659 0.366 0.357

3 LDL (mg/dL) -2.521 2.742 1.527 0.063

4 | Total Non-HDL cholesterol (mg/dL) -21.881 6.061 -8.040 <0.0001

5 Triglyceride (mg/dL) -3.574 4.814 1.180 0.119

6 Total cholesterol/HDL -0.416 0.180 -3.330 0.001

7 | HS-CRP (mg/L) -0.020 0.770 -1.380 0.169

8 | AST (IU/L) -0.700 -1.000 -0.129 0.551

9 Fasting blood glucose (mg/dL) * 0.000 0.000 0.000 1.000

10 | Creatinine (mg/dL) * -0.009 -0.005 0.172 0.864

11 | ALT (IU/L) * -0.024 0.0143 -1.160 0.247

12 | Alkaline phosphatase (IU/L) * 0.051 0.041 0.454 0.650

13 | Gamma GT (IU/L) * 0.020 0.030 -0.223 0.823

14 | Bilirubin (mg/dL) * -0.015 0.050 -1.719 0.087

Notes: * Parameters transformed to log scale to achieve normal distribution. HS-CRP= Highly sensitive C-reactive protein; AST=Aspartate aminotransferase;
ALT = Alanine aminotransferase; HDL = High density lipoprotein; LDL= Low density lipoprotein.

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and
- reproduction in any medium, provided the original author and source are credited.
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