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Background: Psoriasis is a common chronic inflammatory skin disease with high recurrence rates and
increasing incidence. Patients require long-term medication to reduce symptoms and prevent disease
progression. Therefore, the development of treatments with high efficiency and low rate of adverse events is
of utmost importance. Traditional Chinese medicine (TCM) plays an outstanding role in reducing disease
symptoms and improving quality of life. The aim of this trial is to clarify the treatment efficacy, safety, and
control of disease recurrence in patients with psoriasis with blood-stasis syndrome treated with Taodan
granules (TDKL).

Methods: This trial is a five-center, randomized, double-blind, placebo-controlled study planned to
transpire between September 1, 2019, and December 31, 2021. A sample size of 216 participants (108 per
group) with mild-to-moderate psoriasis will be randomly assigned to receive TDKL or placebo twice per
day, 7 days per week, for 8 weeks. The study duration will be 17 weeks, including a 1-week screening period,
8 weeks of intervention, and another 8 weeks of follow-up. The primary outcomes are improvement in the
Psoriasis Area and Severity Index score and recurrence rate after 8 weeks of treatment. Secondary outcomes
include body surface area affected and the scores for the Physician Global Assessment, Dermatology Life
Quality Index, pain-related quality of life, pain on the visual analogue scale, and TCM syndromes. The
number, nature, and severity of adverse events will be carefully recorded.

Discussion: The study results will help clarify the safety and efficacy of TDKL as treatment for psoriasis
with respect to both disease regression and recurrence rate. We expect that this study will provide high-
quality evidence with important public health implications that may alter the approach to psoriasis
management in China.

Trial registration: The trial has been registered at Clinical Trials.gov (ID: NCT03942198).

Keywords: Promoting blood circulation and removing blood stasis (PBCRBS); psoriasis; randomized controlled
trial (RCT); Taodan granule (TDKL); traditional Chinese medicine (TCM)
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Introduction

Psoriasis is a chronic, relapsing, inflammatory, multisystem
disease characterized by infiltration of inflammatory cells
(especially T cells), hyperplasia of epidermal keratinocytes,
and abnormal differentiation (1). While the pathogenesis
of psoriasis remains unknown, recent studies (2) recognize
many contributing factors such as genetics, environment,
immune tolerance, inflammation, and metabolism. In the
past few years, the global prevalence of psoriasis ranged
from 0.51% to 11.43% in adults and from 0% to 1.37%
in children (3). However, the incidence of psoriasis has
been increasing considerably (4), suggesting inadequate
prevention and treatment of this condition.

Plaque psoriasis represents the most common
manifestation, accounting for approximately 80% of
psoriasis cases, and more than 90% of patients are diagnosed
in the chronic phase, requiring long-term treatment (5).
The treatment of psoriasis involves the use of topical
agents, ultraviolet light, systemic drugs, and/or biologics.
Because systemic drugs have serious side effects related to
organ toxicity and biologics increase the risk of infections,
such medicines are mainly used to treat severe psoriasis (6,7).
Topical therapy is the most common treatment for mild-
to-moderate psoriasis, providing maximum control over the
area affected by the drug, with minimal systemic effects (8).
In addition to these conventional approaches, traditional
Chinese medicine (T'CM) has also attracted widespread
attention, owing to its efficacy and lower incidence of side
effects.

TCM has shown long-lasting therapeutic effect in
psoriasis, providing adequate disease control with few
adverse events (AEs) and minimal toxicity (9). Within
the TCM theory, psoriasis is considered to be caused by
“blood heat” and the stagnation of qi and blood. Previous
studies have shown significant changes in immune serum
parameters in patients with psoriasis with blood-heat
syndrome (10). Long-term blood heat can lead to blood
stasis, poor circulation of qi and blood, and blockage of
meridians and collaterals, depriving the skin of nutrients
and hydration, thus leading to psoriasis. The main TCM
treatment for psoriasis caused by the blood-heat syndrome
consists of removing heat and cooling the blood, as well
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as promoting blood circulation and removing blood stasis
(PBCRBS). Liu et al. (11) reported that activating the blood
circulation could improve immune function and blood
clearing, which helps treat psoriasis. The Yinxieling (12)
formula has been used in the treatment of psoriasis with
blood-stasis syndrome and has been proven effective in
decreasing the Psoriasis Area and Severity Index (PASI)
scores in the clinical setting.

Taodan granules (I'DKL), a Chinese herbal prescription,
is a compound preparation with nine ingredients (milkvetch,
licorice, angelica, rhizoma chuanxiong, peach seed, Salvia
miltiorrbiza, Curcuma zedoaria, Achyranthes bidentata, and
sarsaparilla) (Table 1). The predecessor of TDKL is Xia’s
Huoxue Decoction, which was discovered in the 1950s by
Xia Han (a well-known Chinese surgeon) and has been
used in the clinical treatment of psoriasis for over 50
years at the Yueyang Hospital of Integrated Traditional
Chinese and Western Medicine. According to the
syndrome differentiation approach in TCM, there are three
syndromes of psoriasis: blood stasis, blood heat, and blood
dryness. Therefore, the TCM approach for the treatment
of psoriasis is based on ameliorating these blood syndromes,
starting with blood heat and continuing with blood stasis.
The theory of “hemo-modulating therapy” is widely applied
and guides the current clinical practice of TCM-based
treatment of psoriasis. TDKL has PBCRBS properties and
thus it is often used in the treatment of psoriasis with blood-
stasis syndrome (13,14).

Recent studies revealed a relationship between Th
cell differentiation and different syndromes of psoriasis,
as defined within TCM, suggesting that different
symptoms reflect different immune states (15). Preliminary
research (16) revealed that the ratio of Treg/Th17 cells
in peripheral blood and the expression levels of major
cytokines and transcription factors differed across patients
with different syndromes of psoriasis. Recent data from
clinical studies confirm the effectiveness of TDKL in
psoriasis (13), with 76.64% of lesions showing improvement
in the affected area and in the PASI score. Furthermore,
TDKL has a significant effect on the expression levels of
epidermal cytokines (14). However, due to the complex
composition of TDKL, the mechanism underlying its
therapeutic action remains unclear.
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Table 1 Ingredients of Taodan granules (intervention drug) with English translations
Main composition Chinese Pinyin Latin scientific name Plant part
Milkvetch Huang Qi Astragalus adsurgens Pall. Root
Licorice Gan Cao Glycyrrhiza glabra Root
Angelica Dang Gui Angelica sinensis radix Root
Rhizoma chuanxiong Chuan Xiong Ligusticum wallichii Rhizome
Peach seed Tao Ren Prunus persica (L.) Batsch Seed
Chinese sage Dan Shen Salvia miltiorrhiza Bunge Root
Zedoary E Zhu Curcuma zedoaria (Christm.) Rosc. Rhizome
Ox knee Chuan Niu Xi Achyranthes bidentata Blume Root
Sarsaparilla Ba Qia Smilax china (L.) Rhizome

The beneficial effect of TDKL in psoriasis is widely
known and considered to originate from amelioration of the
blood-stasis syndrome, leading to symptom improvement
and lack of disease progression. However, no large-scale
randomized controlled trials have been conducted on the
TDKL treatment efficacy, safety, and control of disease
recurrence. Therefore, we aim to conduct a multicenter,
randomized, double-blind, placebo-controlled clinical trial
of oral TDKL (PBCRBS) treatment for psoriasis with
blood-stasis syndrome.

Methods
Design

We designed this study as a multi-center, randomized,
double-blind, placebo-controlled clinical trial. The aim
is to clarify the clinical efficacy, safety, and control of
disease recurrence in patients with psoriasis with blood-
stasis syndrome. The results of the study will be useful to
establish a clinical standard for the treatment of psoriasis.
The trial has been registered at ClinicalTrials.gov (ID:
NCT03942198). At the time of writing of the trial protocol
(version 3.0, May 30, 2019), the trial had yet to start
enrollment. The start and end of recruitment had been
planned to be September 1, 2019, and December 31, 2021,
respectively (Figure SI). This protocol has been developed
according to Standard Protocol Items: Recommendations
for Interventional Trials (SPIRIT) 2013 (17,18). The
checklist is described in detail in Table S1.

Prior to trial initiation, the investigators and researchers
are conducting unified training to ensure that the medical
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staff involved in the study fully understand all aspects
of the trial. The study will be conducted in five clinical
centers across China, namely the Shaanxi Hospital of
TCM, Yueyang Hospital of Integrated Traditional Chinese
and Western Medicine, the Affiliated Hospital of Jiangxi
University of TCM, TCM Hospital of Shijiazhuang,
and First Affiliated Hospital of Heilongjiang University
of TCM. Competitive enrollment will be applied in all
research centers, to achieve the goal of 216 participants in
total. Each participant can only be enrolled once.

The study will consist of five phases: screening/
enrollment, allocation, treatment/intervention, end
of intervention, and follow-up. During enrollment,
participants will be recruited from the dermatology clinic
setting, where they will undergo physical examination
and assessment of eligibility. The maximum time allowed
between the assessment and the intervention is 1 week
(week 0). If more than a week has passed since the
assessment, the participant will have to undergo repeat
assessment before being allowed to start the intervention.
Eligible participants will be invited to sign the written
informed consent regarding participation in the trial
(procedures, risks, options for dropping out), regarding the
use of laboratory data, and regarding the collection, storage,
and use of biological specimens. A study investigator or
medical staff member that has received adequate training
will provide the participant with extensive explanations.
Upon agreeing to provide consent, the participant will
be invited to sign and date the informed consent form, at
which time a participant identification (PID) number will
be assigned to facilitate PID throughout the study.

The participants will be randomly assigned to
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Figure 1 Flow diagram of the progress through the study. TDKL, Taodan granules.

the experimental or control group and undergo the
corresponding intervention for a total of four treatment
cycles. Participants in the experimental group will receive
TDKL, whereas those in the control group will receive
placebo granules (Figure 1). The participants will continue
to receive systemic therapy, as judged by their treating
physician. All changes in symptoms, prescriptions,
relevant scores, and macroscopic characteristics (based
on photographic evidence), along with any AEs, will be
recorded.

Randomization and allocation

This study uses a center-based stratification and block
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randomization method. The randomization sequence will
be generated by study investigators who are statisticians.
Patients will be allocated in a 1:1 ratio, aiming to balance
baseline characteristics between the groups. Participants
will be assigned a PID number, which will be used for
subject identification throughout the study. Information
regarding the random-number block will be delivered to
the participating centers along with the intervention drugs.

Sample size

The required sample size was calculated using an estimation
formula based on the difference between two sample
rates (19). A previous clinical study (13) reported that
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55.66% of patients taking Chinese herbal medicine and
35.3% of patients taking placebo achieved 50% PASI
reduction. Setting the two-sided significance level (a) at
0.05 and statistical power at 0.8, a minimum sample size
of 90 participants per group (180 participants in total)
was estimated to provide sufficient statistical power for
detecting a between-group difference of ~20% in treatment
efficiency, defined as the change in PASI score. Considering
a 20% loss to follow-up, we aim to enroll 108 patients in
each arm, for a total of 216 patients.

Eligibility criteria

The following inclusion criteria will be applied at the time
of randomization: (I) diagnosis of psoriasis established
in accordance with the conventional diagnostic criteria
for psoriasis, as well as in accordance with the syndrome
diagnostic criteria within TCM; (II) mild-to-moderate
disease severity, defined as skin lesions covering <10% of
the body surface area (BSA); (III) age between 18 and 65
years; (IV) written informed consent. Eligible participants
will have to fulfill all inclusion criteria.

The following exclusion criteria will be applied: (I)
erythrodermic, arthritic, pustular, or punctate psoriasis;
(IT) other active skin disease that may affect assessment;
(III) prescription for research drugs, biological agents, or
immunosuppressive agents within the month leading up
to the study; (IV) prescription for topical glucocorticoids,
phototherapy, or other relevant therapies within the 2
weeks leading up to the study; (V) severe or uncontrollable
local/systemic acute/chronic infection; (VI) severe systemic
disease or abnormal laboratory values; (VII) history of
malignant tumors or primary/secondary immunodeficiency
or hypersensitivity; (VIII) major surgery during the 8-week
study period; (IX) pregnancy or breastfeeding; (X) history
of alcoholism or drug abuse; (XI) personal or family history
of serious mental illness; (XII) any other serious medical
condition judged by the researchers to pose a significant risk
to the patient or interfere with the interpretation of study
outcomes. Candidates satisfying one or more exclusion
criteria will be excluded.

Interventions

TDKL intervention

Participants in the experimental group will receive 112
sacks of experimental granules over the course of 8-week
treatment period and will be instructed to consumed one
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sack in the morning and one in the evening at approximately
30 minutes after meals (two sacks per day, 7 days per week,
for 8 weeks). The major ingredients of TDKL are listed in
Tuble 1.

Intervention

Participants in the control group will receive 112 sacks
of placebo granules over the course of 8-week treatment
period and will be instructed to consumed one sack in
the morning and one in the evening at approximately 30
minutes after meals (the same protocol as that used in the
experimental group).

Basic treatment

All participants will receive basic treatment with Dr. Yu
moisturizing cream (Shanghai Jahwa United Co., Ltd.,
Shanghai, China) to be applied within 2 minutes after
bathing in order to avoid dehydration. The participants will
be instructed to continue their daily activities and maintain
communication with their treating physician, as well as with
the staff involved in the study.

Treatment cycles

The 8-week treatment period was planned in four cycles
of 2 weeks, with a return visit between cycles to check for
AEs and monitor compliance. All interventions will be
stopped after 8 weeks. Follow-up will be conducted on
weeks 12 and 16.

Intervention drugs and blinding

All intervention drugs (TDKL in the experimental group
and placebo granules in the control group) will be supplied
by China Resources Sanjiu Medical & Pharmaceutical Co.,
Ltd. (Shenzhen, China) under a unified packaging and
labeling format. The placebo granules will simulate the
same appearance and taste of TDKL.

The study is designed as a double-blind investigation.
The participants, study monitors, and study investigators
will be blinded throughout the duration of the study.
The PID will be the only information linked to group
allocation. Concealment will be ensured by the fact
that the randomization code will be maintained by the
Data Management Center of Jiangsu Famous Medical
Technology Co. Ltd.

For the purpose of statistical analysis, the TDKL
intervention will be considered the exposure. In the event of

Ann Transl Med 2019;7(18):488 | http://dx.doi.org/10.21037/atm.2019.09.05



Page 6 of 10

serious AEs, the principal investigators handling the study
at each participating center will decide whether breaking
allocation concealment is required. If concealment is broken
before the end of the study, the data will be censored for
the purpose of analysis and the patient considered to have
dropped out of the study.

Drug combination

All drugs used in the study will be considered combined
drugs and their use will have to be recorded in the case
report form. The trade name, dosage, indications, and
duration of medication will be recorded. The study
investigators or researchers will judge whether the
participant should withdraw from the study on account
of the nature of the combined drugs. However, the use
of steroid hormones during the study period shall not be
allowed.

Outcome evaluation

Primary outcome

The primary outcomes of this trial are improvement in the
PASI score and disease recurrence rate after 8 weeks of
treatment. The PASI score will be assessed every 2 weeks
during the treatment period and every 4 weeks during the
follow-up period. All participants who complete the 8-week
treatment period will be followed up for another 8 weeks
(from week 9 to week 16). Relapse is defined as a PASI score
decrease of more than 50% by week 12 or week 16 versus
the maximum value noted since enrollment.

Secondary outcome

Secondary outcomes include affected BSA and the scores
for Physician Global Assessment (PGA), Dermatology
Life Quality Index (DLQI), pain-related quality of life
(PRQoL), pain on the visual analogue scale (VAS), and
TCM syndromes, all of which will be assessed every 2 weeks
during the treatment period. During the follow-up period,
BSA, PGA scores, and VAS scores will be evaluated every
4 weeks, whereas the DLQIL, PRQoL, and TCM syndrome
scores will only be evaluated on week 16. Laboratory data
will be monitored until the last visit (Tuble 2).

Safety evaluation

The Chinese herbal medicines contained in TDKL are
all listed in the Pharmacopoeia of the People’s Republic
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of China. The dose used in this study is within the range
recommended by the Pharmacopoeia Commission of the
Ministry of Health of the People’s Republic of China. To
date, no adverse reactions have been reported in relation
to the clinical application of TDKL. Nevertheless, the
trial will implement adequate measures to monitor for
AEs, including observation of vital signs, laboratory tests,
recording of concomitant medications, pregnancy tests, and
physical examinations. All AEs will be recorded, regardless
of severity, in order to assess the safety of TDKL. The
specific implementation of such measures is reflected in
Table 2.

If an AE occurs, investigators have to determine
whether to stop the observation and proceed with the
diagnosis and corresponding treatment. If a severe AE
occurs, the study investigator must take immediate
action to ensure the safety of the participants. In
addition, all severe AEs will be reported to the Shaanxi
Hospital of TCM and to the Ethics Committee within
24 hours. The responsible staff from the Shaanxi Hospital
of TCM shall promptly notify other participating centers
and initiate any necessary legal procedures.

Data management and monitoring

Data associated with this study will be collected and
maintained into a dedicated database of research medical
records that log outpatient and inpatient data about the
participants and must be submitted by the investigators at
the end of follow-up (week 16) together with the participant
medication records and informed consent forms. The
principal investigators at each participating center are
responsible for collecting the research medical records from
the study investigators, as well as for reviewing and storing
these records.

Patient data are entered into electronic case report forms
by the responsible staff at each participating center. In order
to ensure the quality and consistency of the source data and
of the data entered into the database, two researchers will
independently check the source data and compare against
the information entered into the corresponding electronic
case report forms. Any questions or suspicions arising
during the process of checking the source and case report
data shall be added to a formal list of queries, which will
be addressed by the investigator filling out the data. If a
problem is found, it should be processed and recorded in a
timely manner. All documentation on quality control will
be maintained in order to objectively assess safety and key
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outcomes.

Statistical analysis

The statistical analysis plan was developed by professional
statisticians upon consultation with the main trial
investigators. The data will be stored with the Data
Management Center of Jiangsu Famous Medical
Technology Co. Ltd., and processed by their in-house
statisticians blinded to group allocation. The analyses will
be conducted using SAS version 9.2 (SAS Institute Inc.,
Cary, NC, USA) and will cover the number of participants
enrolled in each group, the number of patients who
dropped out of the study and the reason for the drop-out,
demographic and other baseline characteristics, compliance,
efficacy analysis, and safety analysis.

Descriptive and comparative analyses will be conducted.
Qualitative data will be described using frequency tables,
percentages, or constituent ratios and compared using the
chi-square test, Fisher’s exact probability test, Wilcoxon
rank-sum test, Cochran-Mantel-Haenszel chi-square test
and weighted least squares covariance. Quantitative data
will be described using the mean, standard deviation,
median, quartile thresholds, minimum, and maximum. The
t-test will be used for comparative analysis of data with
normal distribution, with Satterthwaite correction if the
variance is uneven. Quantitative data exhibiting non-normal
distribution on the Wilcoxon rank-sum test will be analyzed
using the Wilcoxon signed-rank sum test and covariance
generalized linear models. All hypothesis tests will be two-
sided. The test statistics and corresponding P values will
be reported. Statistical significance will be established at
P<0.05, with high statistical significance established at
P<0.01.

Discussion

Psoriasis is a multi-system disease involving abnormal
immune response. The course of the disease is long and
the symptoms recur frequently, requiring long-term
medication. At present, topical therapy remains the first-
line treatment for mild-to-moderate psoriasis vulgaris.
Additionally, TCM is widely applied due to its suitability
for long-term use at reasonable doses (20,21). There is
increasing evidence that psoriasis not only affects the skin
but also reflects chronic multi-system inflammation. Indeed,
patients with psoriasis often have other comorbidities
including obesity, myocardial infarction, atherosclerosis,
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diabetes mellitus, renal disease, or mild liver disease
(22-24). The risk of comorbidities varies according to the
type of psoriasis, supporting the application of the TCM
“hemo-modulating therapy” in the treatment of psoriasis
with blood-stasis syndrome.

TCM considers that chronic illness leads to blood
stasis, which accumulates in the body and causes disease,
thus promoting the persistence and aggravation of chronic
disease. Hence, the PBCRBS approach has always been the
focus of TCM-based treatment and prevention of psoriasis.
PBCRBS should be promoted throughout the duration
of treatment for psoriasis. In addition, blood stasis in the
meridians, viscera, and limbs leads to a variety of comorbid
syndromes that resemble metabolic diseases. Therefore,
in this trial of psoriasis with blood-stasis syndrome, we
selected a Chinese medicine with PBCRBS action.

PBCRBS agents such as TDKL can relieve pain by
activating blood circulation, which removes blood stasis
and disperses stagnant blood (25). Tanshinone IIA, an
active component of TDKL originating from Salvia
miltiorrhiza material, can inhibit keratinocyte proliferation,
induce keratinocyte apoptosis, and block the cell cycle in a
concentration- and time-dependent manner (26). Based on
these previous observations, we cultured human immortal
keratinocyte cells with serum containing TDKL and found
that that TDKL could inhibit cell proliferation (data not
shown), which supports the therapeutic effect of TDKL on
psoriasis with blood-stasis syndrome and has motivated us
to initiate this trial.

In this study, we plan to use the granule formulation
in order to minimize bias associated with the use of herbs
from different geographical areas, of different varieties, and
maintained under different storage conditions. In addition,
due to the multi-center study design in the clinical setting,
the outcomes of this research are expected to provide more
general clinical evidence that implicitly accounts for the
impact of environmental factors and individual patient
characteristics on the outcome of the trial. In practice,
patients often continue to apply medicine they found
effective in order to consolidate the efficacy even after full
symptom regression. However, there is yet no evidence to
support this practice. In the present study, we aim to clarify
the short-term efficacy of TDKL treatment twice per day,
every day, for 8 weeks. As oral preparations of PBCRBS
herbs sometimes exhibit side effects such as aggravating pre-
existing conditions (bleeding tendency, menstrual disorders,
damage to the gastric mucosa), special emphasis has been
placed upon planning for at least 4 weeks of follow-up, to
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cover at least one menstrual cycle.

We will carefully monitor for recurrence of psoriasis
after treatment completion. Additionally, we will record all
AEs and information regarding concomitant medications at
each visit. The study results will help clarify the safety and
efficacy of TDKL as treatment for psoriasis with respect to
both disease regression and recurrence rate. Therefore, this
trial represents an important opportunity to test the validity
of the theory underlying the TCM “hemo-modulating
therapy” in psoriasis treatment. We expect that this study
will provide high-quality evidence that can be used for
developing clinical treatment guidelines. Therefore, the
results of this study are expected to have important public
health implications that may even alter the approach to
psoriasis management in China.

The present study has limitations that should be noted.
Only one regimen for the experimental drug will be tested
and the prescription will not be adapted based on symptom
differentiation; hence, the findings might be specific to the
tested regimen. Nevertheless, the findings will still be useful
as reference in clinical practice and will help pave the way
for future research. Finally, the TDKL prescription to be
used in this trial was designed for the treatment of psoriasis
with blood-stasis syndrome; thus, the findings may not be
applicable to other psoriasis syndromes.
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Table S1 SPIRIT 2013 Checklist: recommended items to address in a clinical trial protocol and related documents*

Addressed
Section/item Item No. Description on page
number
Administrative information
Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym 1
Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry 3
2b All items from the World Health Organization Trial Registration Data Set NA
Protocol version 3 Date and version identifier 9 & Figure
S2
Funding 4 Sources and types of financial, material, and other support 9
Roles and responsibilities 5a Names, affiliations, and roles of protocol contributors 1
5b Name and contact information for the trial sponsor 1
5¢c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and interpretation of data; writing of the report; and 1
the decision to submit the report for publication, including whether they will have ultimate authority over any of these activities
5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint adjudication committee, data management team, 8
and other individuals or groups overseeing the trial, if applicable (see item 21a for data monitoring committee)
Introduction
Background and rationale 6a Description of research question and justification for undertaking the trial, including summary of relevant studies (published and unpublished) 2
examining benefits and harms for each intervention
6b Explanation for choice of comparators 5
Objectives 7 Specific objectives or hypotheses 3
Trial design 8 Description of trial design including type of trial (e.g., parallel group, crossover, factorial, single group), allocation ratio, and framework (e.g., 3
superiority, equivalence, noninferiority, exploratory)
Methods: participants, interventions, and outcomes
Study setting 9 Description of study settings (e.g., community clinic, academic hospital) and list of countries where data will be collected. Reference to where list 3
of study sites can be obtained
Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and individuals who will perform the interventions 3
(e.g., surgeons, psychotherapists)
Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be administered Table 2
11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (e.g., drug dose change in response to harms, participant 6
request, or improving/worsening disease)
11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence (e.g., drug tablet return, laboratory tests) 6 & Table 2
11d Relevant concomitant care and interventions that are permitted or prohibited during the trial 6
Qutcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (e.g., systolic blood pressure), analysis metric (e.g., change 6
from baseline, final value, time to event), method of aggregation (e.g., median, proportion), and time point for each outcome. Explanation of the
clinical relevance of chosen efficacy and harm outcomes is strongly recommended
Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for participants. A schematic diagram is Table 2
highly recommended (see figure)
Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including clinical and statistical assumptions 4-5
supporting any sample size calculations
Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 3
Methods: assignment of interventions (for controlled trials)
Allocation
Sequence generation 16a Method of generating the allocation sequence (e.g., computer-generated random numbers), and list of any factors for stratification. To reduce 4
predictability of a random sequence, details of any planned restriction (e.g., blocking) should be provided in a separate document that is
unavailable to those who enroll participants or assign interventions
Allocation concealment 16b Mechanism of implementing the allocation sequence (e.g., central telephone; sequentially numbered, opaque, sealed envelopes), describing any 4
mechanism steps to conceal the sequence until interventions are assigned
Implementation 16¢c Who will generate the allocation sequence, who will enroll participants, and who will assign participants to interventions 3
Blinding (masking) 17a Who will be blinded after assignment to interventions (e.g., trial participants, care providers, outcome assessors, data analysts), and how 5-6
17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s allocated intervention during the trial 5-6
Methods: data collection, management, and analysis
Data collection methods 18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related processes to promote data quality (e.g., 6
duplicate measurements, training of assessors) and a description of study instruments (e.g., questionnaires, laboratory tests) along with their
reliability and validity, if known. Reference to where data collection forms can be found, if not in the protocol
18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be collected for participants who discontinue 6
or deviate from intervention protocols
Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality (e.g., double data entry; range checks 8
for data values). Reference to where details of data management procedures can be found, if not in the protocol
Statistical methods 20a Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the statistical analysis plan can be found, 8
if not in the protocol
20b Methods for any additional analyses (e.g., subgroup and adjusted analyses) 8
20c Definition of analysis population relating to protocol non-adherence (e.g., as randomised analysis), and any statistical methods to handle missing 8
data (e.g., multiple imputation)
Methods: monitoring
Data monitoring 21a Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of whether it is independent from the 6
sponsor and competing interests; and reference to where further details about its charter can be found, if not in the protocol. Alternatively, an
explanation of why a DMC is not needed
21b Description of any interim analyses and stopping guidelines, including who will have access to these interim results and make the final decision to 6
terminate the trial
Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse events and other unintended effects of trial 6
interventions or trial conduct
Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent from investigators and the sponsor 6
Ethics and dissemination
Research ethics approval 24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 9
Protocol amendments 25 Plans for communicating important protocol modifications (e.g., changes to eligibility criteria, outcomes, analyses) to relevant parties (e.g., 9
investigators, REC/IRBs, trial participants, trial registries, journals, regulators)
Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorized surrogates, and how (see item 32) 3
26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary studies, if applicable Table 2
Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained in order to protect confidentiality 6
before, during, and after the trial
Declaration of interests 28 Financial and other competing interests for principal investigators for the overall trial and each study site Figure S1
Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that limit such access for investigators 6
Ancillary and post-trial care 30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial participation NA
Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, the public, and other relevant groups (e.g., 6
via publication, reporting in results databases, or other data sharing arrangements), including any publication restrictions
31b Authorship eligibility guidelines and any intended use of professional writers NA
31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code NA
Appendices
Informed consent materials 32 Model consent form and other related documentation given to participants and authorized surrogates NA
Biological specimens 33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in the current trial and for future NA

use in ancillary studies, if applicable

*, it is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. Amendments to the protocol should be tracked
and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license. NA, not available.
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