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Abstract

Background: Knee osteoarthritis (KOA) is a major public health issue causing chronic disability as well as a burden
on healthcare resources. In China, a herbal drug tablet has been used as an effective and conventional therapy to
alleviate clinical symptoms caused by KOA. However, evidence gathered from systematic reviews or randomized
controlled trials that validated herbal drugs for the management of osteoarthritic pain is weak. The purpose of this
study is to explore the efficacy and safety of the Shaoyao Shujin tablet for the management of KOA in a short-term

study.

Methods/Design: This trial is a multicenter randomized, double-blind, placebo-controlled study. A total of 276
patients will be randomized into 3 groups: (1) the high-dose Shaoyao Shujin tablet group (HD group), (2) the
low-dose Shaoyao Shujin tablet group (LD group), and (3) the placebo tablet group (control group). In the
three groups, four tablets will be administered three times per day for 6 weeks. Follow-up will be at regular
intervals during a 10-week period with the Western Ontario and McMaster Universities Index (WOMAC) score,
visual analog scale (VAS) score, and rescue medication use assessed as outcome measures.

Discussion: This study will provide clinical evidence on the efficacy and safety of the Shaoyao Shujin tablet in

treating KOA.

Trial registration: Chinese Cochrane Center ChiCTR-IPR-15006194, registered 4 April 2015.
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Background

Knee osteoarthritis (KOA) is a prevalent disease causing
disability in the aging population. The risk of KOA dis-
ability, characterized as chronic pain and functional limi-
tation, is as great as that attributable to cardiovascular
disease and greater than that due to any other medical
condition in older persons [1]. In the US, estimated aver-
age discounted (3 % per year) lifetime costs for persons
diagnosed with KOA were US$140,300, and direct med-
ical costs were US$129,600, with US$12,400 (10 %) at-
tributable to KOA over 28 vyears [2]. Determining
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effective means of treating KOA has become an import-
ant subject of study, particularly because currently there
is no medical treatment to reverse or stop its progres-
sion. Pharmacological approaches include analgesics,
anti-inflammatory agents, corticosteroids given by the
intra-articular route, or hyaluronic acid, glucosamine
sulfate, and chondroitin sulfate, which are already widely
use. However, these drugs have some adverse effects
such as constipation, nausea, and excessive sedation in
older people, and their effect on cartilage with OA
changes remains controversial [3-5].

The aim of KOA treatment is to reduce pain, improve
physical function, prevent disability, and enhance short-
term quality of life. The herbal drug the Shaoyao Shujin
tablet (SST, previously called Yangxue ruanjian jiaonang)
is a multicomponent Chinese herbal supplement that
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has been proved to be an effective regimen to relieve
KOA pain in patients [6] or to delay the degeneration of
articular cartilage in KOA animal models [7, 8]. How-
ever, understanding of the mechanisms responsible for
the beneficial effects of SST is limited and its clinical ef-
fectiveness needs strong evidence for proof. Published
Chinese medical literature has documented that SST is
efficacious in treating KOA, but these interventions have
not been rigorously evaluated, and their credibility ques-
tioned, due to a lack of objective evidence [9]. Therefore,
we designed a multicenter randomized, double-blind,
placebo-controlled trial to explore the efficacy and safety
of SST for the symptomatic management of KOA in a
short-term study.

Methods/Design

Study design

This is a multicenter randomized, double-blind, placebo-
controlled trial. General ethical approval was issued by the
Ethics Committee of Guangdong Provincial Hospital of
Chinese Medicine (No. A2015-01-2-1), and participating
center ethical approval was issued by the Clinical Trial
Ethics Committee of Huazhong University of Science and
Technology (No. FZ-1302-01), the Ethics Committee of
The First Affiliated Hospital of Anhui University of TCM
(No. 2015AH-03), the Clinical Trial Ethics Committee of
The First Affiliated Hospital of Hunan University of TCM
(No. 2015-YW-001), and the Ethics Committee of Shang-
hai Hospital of TCM (No. 2015SHL-05). Subjects will be
enrolled at these five hospitals. The trial protocol has been
registered in the Chinese Clinical Trial Registry (ChiCTR-
IPR-15006194). All study participants will sign the written
informed consent before participation. The trial is finan-
cially supported by Shanghai Fosun Pharmaceutical Devel-
opment Co., Ltd, Shanghai, China, which will participate
in the study design, but will not be involved in data collec-
tion, data management, analysis, interpretation of data or
the decision to submit the report for publication, but will
provide all test drugs.

Recruitment and consent

A target sample size of 276 KOA patients, who are regu-
larly followed up at outpatient clinics of the Department
of Orthopedic Surgery in each participating center, will
be recruited. All candidates will go through a standard-
ized interview process and receive more information
about the study and the treatments. The purpose, proce-
dures, and potential risks and benefits of the study will
also be explained thoroughly to the participants. The
more painful knee will be chosen as the study knee, and
if both knees have the same symptoms, we will choose
the right side. The participants will be able to withdraw
from the study at any time without consequence. The
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trial will be executed from February 2015 to February
2016 including enrollment and follow-up (see Fig. 1).

Inclusion criteria
Participants meeting the following criteria will be
included:

e Meet the diagnostic criteria for KOA (American
College of Rheumatology criteria [10])

e Aged from 40 to 70 years old

e Symptomatic KOA with pain of at least 30 mm on a
100-mm visual analog scale (VAS)

e Grade 0-3 on the Kellgren-Lawrence grading
system

e No serious medical history

e No known drug allergies

o Willingness to give written informed consent and
willingness to participate in, and comply with, the
study

Exclusion criteria
Participants meeting one or more of the following
criteria will be excluded:

e Grade 4 on the Kellgren-Lawrence grading system

e Medication history for KOA within 1 week, such as
NSAIDs, steroids, glucosamine, chondroitin sulfate,
sodium hyaluronate, etc.

o Allergy to study drug

e Non-degenerative osteoarthritis, such as rheumatoid
arthritis, gouty arthritis, infectious arthritis, Charcot
arthritis, etc.

e Unwilling to give informed consent

Interventions

Eligible patients will be randomized into the three
groups: (1) the high-dose SST group (HD group), (2) the
low-dose SST group (LD group), and (3) the placebo tablet
group (control group). The SST will be provided by the
Shanghai Fosun Pharmaceutical (Group) Co., Ltd,
Shanghai, China (drug permit license number 2014100464,
and weighs 0.35 g per tablet. The components of the
SST are Radix paeoniae alba, Radix Gentianae Macro-
phyllae, oyster, licorice, scorpion, and centipede. The
placebo tablet will be manufactured identical to the
SST in terms of color and odor by the same manufac-
turer. In the HD group four SSTs will be administered
three times per day for 6 weeks, while in the LD group
two SSTs and two placebo tablets, and in the control
group four placebo tablets at the same frequency and for
the same duration. Patient visits will be performed at base-
line and 2, 4, 6 and 10 weeks after treatment. Assess-
ments including the Western Ontario and McMaster
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Included :

* Meet the diagnostic criteria for knee osteoarthritis; aged from 40 ~ 70 years old; « Symptomatic knee
OA with a pain of at least 30 mm on a 100-mm VAS; ¢ The Kellgren-Lawrence grading system shown
rade 0-3; * No serious medical history; * No known drug allergies; * Willingness to give written

informed consent and willingness to participate in and comply with the study.
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Allocated to high does Shaoyao Allocated to low does Shaoyao Allocated to placebo tablet
Shujin tablet group (n=89 ) Shujin tablet group (n=89 ) group (n=89)

2 week follow-up: 2 week follow-up: 2 week follow-up:
VAS score, WOMAC score, rescue VAS score, WOMAC score, rescue VAS score, WOMAC score, rescue
medication, safety assessments medication, safety assessments medication, safety assessments

4 week follow-up: 4 week follow-up: 4 week follow-up:

VAS score, WOMAC score, rescue VAS score, WOMAC score, rescue VAS score, WOMAC score, rescue
medication. medication. medication.

6 week follow-up: 6 week follow-up: 6 week follow-up:

VAS score, WOMAC score, rescue VAS score, WOMAC score, rescue VAS score, WOMAC score, rescue

medication, safety assessments medication, safety assessments medication, safety assessments

10 week follow-up: 10 week follow-up: 10 week follow-up:

VAS score, WOMAC score. VAS score, WOMAC score. VAS score, WOMAC score.

Fig. 1 Study flow-chart
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Universities Index (WOMAC) score and the VAS score
will be recorded on the relevant knee during all visits.

As a short-term study aims to explore the efficacy and
safety of SST for the symptomatic management of KOA,
we think that 6 weeks’ treatment and 4 weeks’ follow-up
will be enough to observe whether there are differences
between the HD group, the LD group and the placebo
tablet group.

During the process, when patients experience moder-
ate pain or a VAS score over 40 mm, ibuprofen
sustained-release capsules will be administrated as res-
cue medication. Rescue medication consumption and
time will be recorded in each randomized group when
the subjects use rescue medication. The patients will not
be allowed to use other drugs aiming to treat KOA.

Outcome measures

Primary outcome measure

The primary efficacy endpoint of the study will be the
WOMAC score [11]. The WOMAC score is a widely
used proprietary set of standardized questionnaires used
by health professionals to evaluate the condition of pa-
tients with osteoarthritis of the knee and hip, including
pain, stiffness, and physical functioning of the joints.
The index measures five items for pain (score range 0 to
20), two for stiffness (score range O to 8), and 17 for
physical function (score range 0 to 68). It will be mea-
sured during all the assessment visits (baseline, 2-, 4-, 6-
and 10-week follow-up).

Secondary outcome measure

The secondary efficacy endpoint of the study will be
the VAS score, which is a pain score ranging from 0
mm (no pain) to 100 mm (worst pain ever experienced)
[12], measured during all the assessment visits (baseline,
2-, 4-, 6- and 10-week follow-up). The VAS score is usu-
ally a horizontal line, 100 mm in length, anchored by word
descriptors at each end. Patients mark the point of their
current pain on the line. The VAS score is then deter-
mined by measuring in millimeters from the left end of
the line to the point that the patient marked.

Safety assessments

All subjects will be questioned about adverse events dur-
ing the treatment at each visit, and all adverse events re-
ported will be analyzed, regardless of the investigators’
assessments of causality. Safety will be assessed by the
following tests on all subjects: physical examination
(temperature, respiration, heart rate, blood pressure,
height and weight), complete blood cell count, urinalysis,
stool examination, fecal occult blood test, liver function
(alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), alkaline phosphatase (ALP), serum total
bilirubin (STB), and y-glutamyl transpeptidase (y-GT)),
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renal function (creatinine (Cr), micro-albuminuria,
serum cystatin C, and urinary N-acetyl-B-glucosamini-
dase) and an electrocardiogram (ECG) at baseline and at
2- and 6-week visits.

Randomization and blinding

Patients who meet the inclusion criteria will be randomly
assigned to one of three groups (HD group, LD group,
control group) in a ratio of 1:1:1 using a computer-
generated random allocation sequence through the strati-
fied block randomization method of SAS version 9.1.3
(SAS Institute Inc., Cary, NC, USA). Each patient will re-
ceive a unique randomized test number corresponding to
the specified drug, according to the group allocation. An
emergency envelope has been prepared for each test
number and is to be opened.

The trial will be blinded to both patients and treating
physicians. For test drug blinding, the placebo tablet will
be manufactured identical to the SST in terms of color
and odor. The drugs are administered by an independent
clinical assistant in each center who takes responsibility
for the drugs’ distribution, storage and return. Any
members who have access to the drug will not partici-
pate in case observations or efficacy evaluations. Before
the trial two different bottles will be prepared: bottle A
contains a 2-week dose of SSTs and bottle B contains a
2-week dose of placebo tablets. Bottles A and B will be
packaged with the same label for patient and assessor
blinding. For the HD group, two A bottles will be
assigned; for the LD group, one A bottle and one B
bottle will be assigned; and for the control group, two
B bottles will be assigned. During baseline, and 2-, and
4-week visits, patients will be assigned two bottles ac-
cording to their group, and 14 rescue medications.
They will then be instructed to take two tablets from
each bottle every time they take their drugs. At the
next visit, the patient should return all the rescue
medications they didn't taken.

Sample size

Calculation of sample size is based on a similar herbal
drug study assessing the short-term efficacy of two types
of Traditional Chinese herbal patches, Fufang Nanxing
Zhitong Gao and Shangshi Jietong Gao [13]. We estimate
that an absolute improvement of 10 in the WOMAC
total score is likely to be the smallest clinically relevant
difference for patients with KOA. We assume that the
standard deviation of the total WOMAC score to be
18.2 at baseline. Based on these assumptions, we will re-
quire 79 patients in each group to have at least an 80 %
power (5 =0.8) and to rule out a two-sided type I error
of 5 % (a=0.05). The number of patients actually pro-
vides less than 80 % power, assuming a withdrawal rate
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of 15 %. Therefore, we will recruit a total of 276 patients,
92 patients in each group.

Statistical analysis

The data will be collected and analyzed according to the
intention-to-treat principle. An analysis of variance
(ANOVA) or chi-square test will be used to compare
baselines among patients. Efficacy analyses will be per-
formed for both the intent-to-treat (ITT) population and
the per-protocol (PP) population. The ITT population
will consist of all randomized subjects who have been
administered at least one treatment. In a PP analysis,
only patients who complete the entire clinical trial ac-
cording to the protocol are counted towards the final re-
sults. Primary outcome will be compared among groups;
the extent and time pattern of rescue medication use in
each randomized group will be reported: in considering
comparison of the underlying outcomes of rescue medi-
cation use, we will assume the use varies with time and,
to allow for dependence within patients, we will adopt a
multilevel regression approach with rescue as a time-
dependent covariate [14]. All statistical analyses will be
performed using SAS 9.2 software. All statistical tests
will be two-sided, and the level of significance will be set
at 0.05.

Discussion

This study will provide clinical evidence on the efficacy
and safety of SST in treating KOA. Despite considerable
research, there is no specific remedy for patients who
suffer from OA. Various complementary and alternative
medical treatments have been administered for OA in
clinical practices [15-17]. Some studies have reported
the effectiveness of herbal medicine, which is the most
popular form of complementary and alternative medical
therapy for the treatment of OA [18-21]. Insects have
also been used globally as traditional medicines for cen-
turies [22]. Several studies have shown that leeches have
a remarkable effectiveness in treating osteoarthritis pain
[23-25]. As a Traditional Chinese Medicine (TCM) for-
mula, SST, containing herbal medication and insects,
has been demonstrated to be effective at activating blood
circulation and assuaging pain in previous clinical obser-
vation. However, due to lack of objective evidence, a
well-designed randomized controlled trial is needed to
examine the efficacy and safety of SST for the symptom-
atic management of KOA.

Trial status
Recruitment will commence in February 2015, and the
trial will schedule to end in February 2016.

Abbreviations
ALP: alkaline phosphatase; ALT: alanine aminotransferase; AST: aspartate
aminotransferase; Cr: creatinine; ECG: electrocardiogram; y-GT: y-glutamy!

Page 5 of 6

transpeptidase; [TT: intent-to-treat; KOA: knee osteoarthritis; PP: per-protocol;
TCM: Traditional Chinese Medicine; SST: Shaoyao Shujin tablet; STB: serum
total bilirubin; TCM: Traditional Chinese Medicine; VAS: visual analog scale;
WOMAC: Western Ontario and McMaster Universities Index.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

DKL conceived the study, prepared the initial protocol and was in charge of
coordination. XWC and DG drafted the manuscript and participated in the
study design. DKL, XWC, DG, JWL, WN, JL, JKP and HX contributed to the
creation of the Manual of Procedures, implementation of the study protocol
and acquisition of data. WWO contributed to statistical analysis section. All
authors read and approved the final manuscript.

Acknowledgements

The trial is financially supported by Shanghai Fosun Pharmaceutical
Development Co., Ltd, Shanghai, China, which will provide all of the test
drugs. This study was funded by the Specialized Research Fund for Chinese
Medicine of Guangdong Provincial Hospital of TCM (No. E42701, No.
YK2013B2N20), the Science and Technology Planning Project of Guangdong
Province, China (No. 2014.807), the Administration of Traditional Chinese
Medicine of Guangdong Province in China (No. 20123006), the National
Natural Science Foundation of China (No. 81473698, No. 81273782), and the
Project of Guangdong Provincial Department of Finance (No. 2013KT1493,
No. 2012KT1013).

Author details

'Department of Orthopedic Surgery, Guangdong Provincial Hospital of
Traditional Chinese Medicine, 111 Dade Road, Guangzhou, Guangdong
510120, China. “The Second School of Clinic Medicine, Guangzhou University
of Chinese Medicine, 111 Dade Road, Guangzhou, Guangdong 510120,
China. *Department of Statistical Secretary, The Second School of Clinic
Medicine, Guangzhou University of Chinese Medicine, 111 Dade Road,
Guangzhou, Guangdong 510120, China.

Received: 12 June 2015 Accepted: 14 December 2015
Published online: 04 January 2016

References

1. Guccione AA, Felson DT, Anderson JJ, Anthony JM, Zhang Y, Wilson PW,
et al. The effects of specific medical conditions on the functional limitations
of elders in the Framingham Study. Am J Public Health. 1994;84(3):351-8.

2. Elena Losina A, Paltiel D, Weinstein AM, Yelin E, Hunter DJ, Chen SP, et al.
Lifetime smedical costs of knee osteoarthritis management in the United
States: impact of extending indications for total knee arthroplasty. Arthritis
Care Res. 2015;67(2):203-15.

3. Schnitzer TJ, Hochberg MC, Marrero CE, Duquesroix B, Frayssinet H,
Beekman M. Efficacy and safety of naproxcinod in patients with
osteoarthritis of the knee: a 53-week prospective randomized multicenter
study. Semin Arthritis Rheum. 2011,40(4):285-97.

4. Gloth Il FM. Pharmacological management of persistent pain in older
persons: focus on opioids and nonopioids. J Pain. 2011;12(3):14-20.

5. Dostrovsky NR, Towheed TE, Hudson RW, Anastassiades TP. The effect of
glucosamine on glucose metabolism in humans: a systematic review of the
literature. Osteoarthritis Cartilage. 2011;19(4):375-80.

6. Shi'Y, Xu R, Chen Y. Clinical report of Yangxue ruanjian jiaonang in treating
osteoarthritis of knee. Chin J Tradit Med Traumatol Orthop. 1994;2(4):33-6.
Chinese.

7. Qian C, Yuan X, Wen X, Pang J, Chen B. Effect of Shaoyao Shujin tablet on
cartilage pathology, cytokines an the level of PIICP of rat model with knee
osteoarthritis. World Chin Med. 2013;8(5):546-8. Chinese.

8. XuX Qian C, Yuan X, Pang J, Zhang H, Zhang G, et al. Effect of Shaoyao Shujin
tablet on knee osteoarthritis in Cs; black mice and its anti-inflammatory and
analgesic activity. Shanghai J TCM. 2013;47(11):80-4. Chinese.

9. Cao 'Y, Zhang Y, Shi Y, Shi M. Efficacy study on Yangxue ruanjian jiaonang in
the management of osteoarthritic knee with randomized controlled trial.
Chin Remedies Clin. 2004;4(6):423-7. Chinese.

10.  Belo JN, Berger MY, Koes BW, Bierma-Zeinstra SM. The prognostic value of
the clinical ACR classification criteria of knee osteoarthritis for persisting



Cao et al. Trials (2016) 17:3

20.

21.

22.

23.

24.

25.

knee complaints and increase of disability in general practice. Osteoarthritis
Cartilage. 2009;17:1288-92.

Faik A, Benbouazza K, Amine B, Maaroufi H, Bahiri R, Lazrak N, et al.
Translation and validation of Moroccan Western Ontario and McMaster
Universities (WOMAC) osteoarthritis index in knee osteoarthritis. Rheumatol
Int. 2008;28:677-83.

Trijau S, Avouac J, Escalas C, Gossec L, Dougados M. Influence of flare
design on symptomatic efficacy of non-steroidal anti-inflammatory drugs in
osteoarthritis: a meta-analysis of randomized placebo-controlled trials.
Osteoarthr Cartil. 2010;18:1012-8.

Wang X, Cao Y, Pang J, Du J, Guo C, Liu T, et al. Traditional Chinese herbal
patch for short-term management of knee osteoarthritis: a randomized,
double-blind, placebo-controlled trial. Evid Based Comp Altern Med.
2012;2012:171706.

White IR, Bamias C, Hardy P, Pocock S, Warner J. Randomized clinical trials
with added rescue medication: some approaches to their analysis and
interpretation. Stat Med. 2001;20(20):2995-3008.

Fransen M, McConnell S, Bell M. Therapeutic exercise for people with
osteoarthritis of the hip or knee. A systematic review. J Rheumatol.
2002;29:1737-45.

Smidt N, de Vet HC, Bouter LM, Dekker J, Arendzen JH, de Bie RA, et al.
Effectiveness of exercise therapy: a best-evidence summary of systematic
reviews. Austr J Physiother. 2005;51:71-85.

Brosseau L, Wells GA, Kenny GP, Reid R, Maetzel A, Tugwell P, et al. The
implementation of a community-based aerobic walking program for mild
to moderate knee osteoarthritis (OA): a knowledge translation (KT)
randomized controlled trial (RCT): Part I: The uptake of the Ottawa Panel
clinical practice guidelines (CPGs). BMC Public Health. 2012;12:871.

Chopra A, Saluja M, Tillu G, Sarmukkaddam S, Venugopalan A, Narsimulu G,
et al. Ayurvedic medicine offers a good alternative to glucosamine and
celecoxib in the treatment of symptomatic knee osteoarthritis: a
randomized, double-blind, controlled equivalence drug trial. Rheumatology
(Oxford). 2013;52:1408-17.

Teekachunhatean S, Kunanusorn P, Rojanasthien N, Sananpanich K,
Pojchamarnwiputh S, Lhieochaiphunt S, et al. Chinese herbal recipe versus
diclofenac in symptomatic treatment of osteoarthritis of the knee: a
randomized controlled trial. BMC Compl Altern Med. 2004;4:19.

Mobasheri A. Intersection of inflammation and herbal medicine in the
treatment of osteoarthritis. Curr Rheumatol Rep. 2012;14:604-16.

Majima T, Inoue M, Kasahara Y, Onodera T, Takahashi D, Minami A. Effect of
the Japanese herbal medicine, Boiogito, on the osteoarthritis of the knee
with joint effusion. Sports Med Arthros Rehab Ther Technol. 2012;4:3.
Cherniack EP. Bugs as drugs, part two: worms, leeches, scorpions, snails,
ticks, centipedes, and spiders. Altern Med Rev. 2011;16(1):50-8.

Michalsen A, Moebus S, Spahn G, Esch T, Langhorst J, Dobos GJ. Leech
therapy for symptomatic treatment of knee osteoarthritis: results and
implications of a pilot study. Altern Ther Health Med. 2002;8(5):84-8.
Michalsen A, Klotz S, Ludtke R, Moebus S, Spahn G, Dobos GJ. Effectiveness

of leech therapy in osteoarthritis of the knee: a randomized, controlled trial.

Ann Intern Med. 2003;139(9):724-30.

Andereya S, Stanzel S, Maus U, Mueller-Rath R, Mumme T, Siebert CH, et al.
Assessment of leech therapy for knee osteoarthritis: a randomized study.
Acta Orthop. 2008;79(2):235-43.

Page 6 of 6

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BioMed Central




	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Methods/Design
	Study design
	Recruitment and consent
	Inclusion criteria
	Exclusion criteria
	Interventions
	Outcome measures
	Primary outcome measure
	Secondary outcome measure

	Safety assessments
	Randomization and blinding
	Sample size
	Statistical analysis

	Discussion
	Trial status
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



