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Abstract

Psoriasis vulgaris is a chronic dermatological disease with a high global prevalence. It signif-
icantly reduces patients’ quality of life and is associated with a substantial economic burden.
Conventional therapies for mild-to-moderate psoriasis are often associated with insufficient
long-term symptomatic relief and side effects. Chinese herbal medicine (CHM) is commonly
used for psoriasis management. A CHM formula, namely Fu zheng he fu zhi yang
(FZHFZY), has shown promising treatment effects in clinical practice when used as a bath
therapy. However, its efficacy and safety has not been evaluated by a rigorous randomized
controlled trial (RCT). Therefore, we designed a double-blinded pilot RCT embedded with a
qualitative study on CHM formula FZHFZY plus topical urea for mild-to-moderate psoriasis
vulgaris to advance the evidence development and practice of CHM external application for
psoriasis. This will be a mixed-method design consisting of a pilot RCT and a qualitative
study. The pilot RCT is a two-arm, parallel, placebo-controlled, double-blinded trial. Sixty eli-
gible participants will be randomized at a 1:1 ratio to receive eight weeks’ treatment of either
FZHFZY plus 10% urea cream, or placebo plus 10% urea cream, with 12-week follow-up
visits after the treatment phase. The CHM or placebo will be administered externally as a
bath therapy. Outcome measures include trial feasibility, efficacy and safety. The primary
efficacy outcome will be Psoriasis Area Severity Index (PASI). Secondary efficacy out-
comes include Physician Global Assessment, PASI-75, PASI-50, Body Surface Area, Der-
matology Life Quality Index, Skindex-16, itch visual analogue scale and relapse. The
qualitative study will be conducted to collect participants’ feedback on CHM external
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application and their experience with the pilot RCT. This study will advance the evidence-
based clinical practice of using CHM for psoriasis vulgaris and then to support translation of
findings into clinical practice in the future.

Trial registration number: ChiCTR2200064092.

Introduction

Psoriasis is a chronic, recurrent inflammatory condition caused by immune stimulation of epi-
dermal keratinocytes [1]. The cumulative global prevalence of psoriasis was reported to be
between 0.09% and 11.4% in 2016 by WHO [2]. In 2017, the Global Burden of Disease Study
ranked psoriasis as the tenth most prevalent skin disease (0.88%) and the second largest con-
tributor to disability-adjusted life years (0.22%) among all skin diseases [3]. Life-long psoriasis
symptoms and associated comorbidities can significantly impair patients’ quality of life (QoL)
and cause substantial economic burden [2, 4]. Psoriasis vulgaris, characterized by raised, well-
demarcated, erythematous oval plaques with adherent silvery scales, is the most common form
of the disease accounting for more than 80% of total psoriasis cases [5].

Most psoriasis vulgaris patients are of mild-to-moderate severity [6], which is usually
treated with topical agents and phototherapies in clinical practice. However, these therapies
are often associated with concerning adverse effects. For example, although topical corticoste-
roids and vitamin D analogues are recommended as effective treatments with Grade A
strength [7], corticosteroids may cause skin atrophy, striae, folliculitis, telangiectasia, purpura,
tachyphylaxis and rebound [8]; while topical vitamin D analogue causes burning, pruritus,
oedema, peeling, dryness and erythema in 35% of patients [7]. Narrowband ultraviolet light B
(NB-UVB) phototherapy and targeted UVB phototherapy are also recommended for adults
with mild-to-moderate psoriasis [9]. The NB-UVB is associated with a risk of skin cancer and
cataracts [9], and targeted UVB phototherapy usually causes painful erythema and blistering
[10]. Therefore, patients often seek complementary therapies to manage psoriasis vulgaris.

Chinese herbal medicine (CHM) applies a unique holistic theory to guide individualized
treatments, and has been practiced for thousands of years [11]. Research evidence generated
by systematic reviews of randomized controlled trials (RCT's) showed that externally applied
CHM, used as an add-on therapy to conventional therapies, can improve psoriasis vulgaris
symptoms [12-18]. Evidence from in vitro and in vivo studies also indicated that externally
applied CHM plays an important role in psoriasis treatment by increasing the amount of gran-
ulocyte colony-stimulating factor [19] and inhibiting human neutrophil activation [20]. Of
note, the latest American Academy of Dermatology clinical guideline on psoriasis states that
CHM, externally applied as a bath therapy, appeared to improve psoriasis patients’ response to
conventional treatments, although it is difficult to interpret and replicate the results since most
clinical trials lacked standardization and the CHM formula constituents were unclear [7].

The CHM formula Fu zheng he fu zhi yang (FZHFZY) was developed by Prof. Chuanjian
Lu, an experienced clinical dermatologist at the Guangdong Provincial Hospital of Chinese
Medicine (GPHCM). The FZHFZY has been used as an external application in clinical practice
to manage psoriasis symptoms for around 15 years [21]. As observed in real-world practice,
FZHFZY produces therapeutic effects on psoriasis vulgaris by promoting skin lesion healing
and relieving pruritus. However, the efficacy and safety of this formula has not been evaluated
by a rigorous RCT. Therefore, we designed this double-blinded, placebo-controlled RCT pro-
tocol, and will conduct a pilot RCT to collect preliminary data and explore the protocol’s
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feasibility. We will also collect participants’ feedback on CHM therapy for psoriasis vulgaris
and their experience with the pilot trial through an embedded qualitative study.

The aims of this study are to explore the feasibility and acceptability of the trial protocol
qualitatively and quantitatively, and to collect preliminary data on the efficacy and safety of
using CHM formula FZHFZY as an additional treatment alongside a topical urea cream in
patients with mild-to-moderate psoriasis vulgaris. The specific objectives are to: 1) evaluate the
feasibility of the study design, including its setting, eligibility criteria, interventions, outcome
measures, participant timeline and recruitment strategies; 2) explore participants’ blinding
credibility and their acceptability on the trial; 3) collect preliminary data on the efficacy of
using CHM formula FZHFZY as an additional treatment to inform the sample size for a
future, full-scale RCT; 4) explore the safety of the proposed interventions; and 5) obtain partic-
ipants’ feedback on FZHFZY and their experience with the pilot RCT.

A protocol is commonly defined as “a comprehensive plan outlining the details of a study”.
Making a protocol publicly accessible enhances the transparency of research and allows
researchers and potential participants to gain knowledge about ongoing trials. Protocol avail-
ability also facilitates systematic reviewers, sponsors, regulators and other stakeholders to com-
prehend the scientific rigor of the study design and results. It allows them to compare the
intended research objectives with the actual description in trial reports, thereby assessing
potential reporting bias [22]. Publishing the trial protocol holds significant value in preventing
redundant research, promoting explicit research conduct and analysis, as well as informing
ongoing clinical trials.

Methods
Study design

The pilot RCT is designed as a two-arm, parallel, randomized, placebo-controlled, double-
blinded trial. Sixty eligible participants will be randomized at a 1:1 ratio to receive eight weeks
of treatment with either CHM FZHFZY granules as a bath therapy plus 10% urea cream, or
placebo granules as a bath therapy plus 10% urea cream. They will then undergo a 12-week fol-
low-up phase with urea cream only. The RCT protocol will follow the recommended elements
in the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) checklist
(S1 File) [23].

A qualitative component will be embedded in the pilot RCT. We will recruit up to 30 partic-
ipants from those who have completed the RCT. These participants will complete semi-struc-
tured interviews within four weeks of completing the RCT.

The SPIRIT schedule of tests and procedures for this study can be found in Fig 1. The flow-
chart is presented in Fig 2.

Pilot RCT

Setting and participants. This RCT will be conducted at GPHCM, Guangzhou, China.
GPHCM is the largest Chinese medicine hospital in China which provides both Western med-
icine and Chinese medicine therapies. There are around 6.8 million outpatient visits at
GPHCM each year. The total number of psoriasis vulgaris patients visiting GPHCM is more
than 2,000 annually.

In this pilot RCT, participants with mild-to-moderate psoriasis vulgaris will be recruited
through advertising posters (S2 File) and face-to-face consultations at the GPHCM dermatology
outpatient department. Physicians (e.g., dermatologists or immunologists) may also recom-
mend their patients contact researchers about participating in the trial. Potential participants
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Semi-structured interviews X

Fig 1. SPIRIT schedule of enrolment, interventions, and assessments. The figure shows the SPIRIT schedule of enrolment, interventions, and assessments
for this mixed-method clinical study, consisting of a 20-week pilot RCT and a qualitative study after the RCT within 4 weeks. The pilot RCT includes a washout
phase, an 8-week treatment phase and a 12-week follow-up phase. Data collection includes quantitative data of trial feasibility, efficacy and safety outcomes, as
well as qualitative data from semi-structured interviews. AE, adverse event; BSA, Body Surface Area; C, collect; D, dispense; DLQI, Dermatology Life Quality
Index; PASI, Psoriasis Area and Severity Index; PGA, Physician’s Global Assessment; VAS, visual analogue scale.

https://doi.org/10.1371/journal.pone.0297834.9001

will be invited to an initial assessment (first visit) through screening forms (53 File). Eligible par-
ticipants will be included in the RCT after providing written informed consent.
Selection criteria for the pilot RCT. Inclusion criteria.
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Participant recruitment

b,

Informed consent

\ 4

Assess eligibility

\4

Washout period

v

Confirm eligibility

4

Randomisation (week 0)

v v
Intervention group (n=30): FZHFZY external Control group (n=30): Placebo external
application plus 10% urea cream application plus 10% urea cream
v v
FZHFZY external application once daily and Placebo external application once daily and
10% urea cream twice a day for 8 weeks. 10% urea cream twice a day for 8 weeks.
Participants will visit at weeks 2, 4, 6, and 8. Participants will visit at weeks 2, 4, 6, and 8.

v

Follow-up phase for 12 weeks.

Participants will visit at weeks 12, 16, and 20. Qualitative stidy

4

Data analysis

Fig 2. Flowchart of the trial procedure. The figure shows the flowchart of the clinical study procedure consisting of a
pilot RCT and a qualitative study. Sixty eligible participants will be randomized at a 1:1 ratio to receive eight weeks of
treatment with either CHM FZHFZY granules as a bath therapy plus 10% urea cream, or placebo granules as a bath
therapy plus 10% urea cream; they will then undergo a 12-week follow-up phase with urea cream only. Up to 30
participants completing the pilot RCT will participate in a qualitative study.

https://doi.org/10.1371/journal.pone.0297834.9g002

clinically diagnosed with psoriasis vulgaris, a clinical condition characterized by distinct,
sharply defined bright red plaques on the skin that are typically covered by silvery white scales,
as stated in the SIGN guidelines (SIGN, Scottish Intercollegiate Guidelines Network) [24]

o PASI < 10 or BSA < 10% [7, 25]

o aged between 18 and 65 years, with no restriction placed on gender

provided written informed consent with adhering to bath administrations (S4 File).

Exclusion criteria.

pregnant and/or lactating

uncontrolled or severe systemic diseases, including cardiovascular, respiratory, hematologi-
cal or psychiatric diseases, or a history of cancer

allergy to the medications used in this study

participating in other clinical trial(s), or have participated in other clinical trial(s) in the pre-
vious month

PLOS ONE | https://doi.org/10.1371/journal.pone.0297834 March 21, 2024 5/19


https://doi.org/10.1371/journal.pone.0297834.g002
https://doi.org/10.1371/journal.pone.0297834

PLOS ONE Add-on Chinese herbal medicine external application to topical urea for mild-to-moderate psoriasis vulgaris

Table 1. Psoriasis therapies and washout requirements.

Therapies Washout requirements

Topical agents (including corticosteroids, calcineurin inhibitors, vitamin D Two weeks
analogues, tazarotene, salicylic acid, anthralin and coal tar) [7]

Antimicrobials, systemic nonbiologic therapies (including methotrexate, Four weeks
cyclosporine, acitretin and apremilast) and phototherapies (including
NB-UVB, BB-UVB and PUVA) [9, 26, 27]

Biologics [28] Five times of a half-life period of
biologics [29, 30]:
« Etanercept 3.5 x 5 days
« Infliximab 10 x 5 days
« Adalimumab 14 x 5 days
« Ustekinumab 21 x 5 days
» Guselkumab 18 x 5 days
« Secukinumab 27 x 5 days
o Ixekizumab 13 x 5 days

Note: BB-UVB, Broadband ultraviolet B; NB-UVB, Narrowband ultraviolet light B; PUVA, psoralen combined with

ultraviolet A.

https://doi.org/10.1371/journal.pone.0297834.t001

o having not completed a required washout period of other psoriasis therapies (see Table 1 for
detailed washout requirements of each therapy).

Randomization and allocation concealment. At the baseline visit, 60 eligible participants
will be randomly assigned at a 1:1 ratio to either the CHM or placebo group. The random allo-
cation sequence will be generated through a permuted-block randomization method with var-
ied block sizes using SAS software (version 9.2, SAS Institute, Inc, Cary, NC, USA). An
independent researcher from the Key Unit of Methodology in Clinical Research at GPHCM
will be the only person with access to the group allocation of each randomization code. They
will prepare a randomization schedule and label the packages of trial medication (CHM or pla-
cebo) with randomization codes. After eligibility screening and informed consent, trial investi-
gators will enter eligible participant’s information to an online randomization program which
is developed by the Key Unit of Methodology in Clinical Research to obtain a randomization
code for the participant. A research assistant who is not involved in recruitment and outcome
assessment will then dispense the corresponding medication to the participant.

Blinding. The randomization schedule will be concealed until completing the whole trial
and data analyses. The participants, trial investigators, outcome assessors and research assis-
tants will not know the group allocation until the end of the entire trial. Trial medications of
CHM granule and the matched placebo granule will be produced identical in terms of their
color, appearance, smell, solubility and particle size. Packaging and labelling of trial medica-
tions will be conducted by independent personnel out of trial investigators. Blinding credibility
test will be conducted at week 4, 8 and 20; each participant will be asked whether they believe
they were given placebo, CHM or unsure. The randomization code can be broken if necessary
to allow for appropriate management of a patient in a medical emergency. In such scenarios,
the principal investigator would need to approve breaking the code, the situation would be
reported to the Ethics Committee, with the reason, date and result of breaking the randomiza-
tion code recorded in the participants’ case report forms. If a participant’s treatment is
unblinded by the investigator, the participant’s involvement in the study will end.

Intervention and control. FZHFZY formula. The CHM formula, FZHFZY, consists of
seven herbs: Cynanchum paniculatum (Bge.) Kitag. (xu chang qing) 30 g, Dictamnus dasycar-
pus Turcz. (bai xian pi) 30 g, Cnidium monnieri (L.) Cuss. (she chuang zi) 20 g, Smilax glabra
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Roxb. (tu fu ling) 30 g, Rehmannia glutinosa Libosch. (shu di huang) 30 g, Angelica sinensis
(Oliv.) Diels. (dang gui) 20 g and Punica granatum L. (shi liu pi) 30 g [21].

FZHFZY granules are produced by Tianjiang Pharmaceutical Co, Ltd (Jiangyin, Jiangsu
Province, China), a manufacturer holding a Chinese Good Manufacturing Practice certificate.
These seven herbs at a ratio of 3:3:2:3:3:2:3 will be mixed, boiled, filtered and pressure spray-
dried to form granules. The granules will be packaged in single-dose sachets (11.0 cm x 15.5
cm), weighing 100 g each.

The trial medication, FZHFZY granules underwent analysis using high-performance liquid
chromatography (HPLC) which revealed the presence of nine active compounds adenosine,
ferulic acid, neoastilbin, astilbin, isoastilbin, neoisoastilbin, isomaculosidine, paeonol, and ost-
hole. Two main active compounds, paeonol and astilbin, have been found effective in manag-
ing psoriasis. Previous studies have shown that paeonol can regulate the expression of gene
autophagy-related 5 to manage psoriasis in vitro [31], and inhibit the maturation and activa-
tion of dendritic cells, leading to the amelioration of imiquimod-induced psoriasis-like skin
lesions in vivo [32]. Similarly, topical application of astilbin has been found to inhibit the den-
dritic cell-Th17 inflammation axis and improve imiquimod-induced psoriasis-like skin lesions
in SKH-1 mice [33]. Additionally, astilbin has been found to reduce reactive oxygen species
accumulation and vascular endothelial growth factor expression through Nrf2 in psoriasis-like
skin diseases [34]. Therefore, it is important to determine the accurate concentration of paeo-
nol and astilbin in FZHFZY granules. The HPLC analysis revealed that the concentration of
paeonol and astilbin in FZHFZY granules was not less than 1.56 mg/g and 0.27 mg/g, respec-
tively. Quantitative analysis of active compounds and the HPLC fingerprint of FZHFZY gran-
ules have been provided in the S5 File.

Placebo. The placebo will be produced by the same manufacturer to match the FZHFZY
granules as closely as possible in terms of their colour, appearance, smell, solubility and particle
size. The placebo granules consist of maltodextrin, tartrazine, sunset yellow, caramel pigment
and bitterant. It will have no active ingredients.

Treatments. Participants will use the FZHFZY formula or placebo at home once a day for
eight weeks. The following administration instructions and precautions will apply to both the
FZHFZY and placebo groups.

Administration instructions. Participants will dissolve one sachet of FZHFZY or placebo
granules in warm water at 35-38°C [35-37] with 60 liters in a container. They will be
instructed to keep their lesions under the water for 15-20 minutes each time [37-39]. An exact
temperature and duration of the bath therapy is unable to be defined due to limited informa-
tion provided in current clinical guidelines. Therefore, a range of bath temperature and dura-
tion based on previous clinical trials and the climate conditions of the trial site is established
for this pilot RCT. Participants will be advised to check the bath temperature using a water
thermometer and be strongly encouraged to set an alarm to ensure that they will follow trial
instructions. The amount of bath water will be adjusted according to the size of the container
and lesion location with the fixed concentration of trial medications. Where a whole-body
bath is not needed, participants may reduce the amount of bath water but follow a fixed
concentration.

Administration precautions. Participants will be advised to keep the water below chest
height if they are in a semi-reclining or sitting position in a whole-body bath. They will need to
avoid being cold and drinking alcohol during the trial. If they have a cold or fever, skin damage
caused by injuries, or any allergic reaction to the CHM/placebo, they will be advised to stop
the bath therapy and seek suggestions from the trial investigator.

Co-intervention. Participants in each group will also be given 10% urea cream produced by
Shanghai Scond Pharmaceutical Co, Ltd (Shanghai Province, China) to apply topically on
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their lesions twice a day. They will be advised to follow the fingertip unit measurement
method. One fingertip unit is the amount of medication (about 0.5 grams) that covers the tip
of an adult index finger to the first crease, and is sufficient to cover both sides of an adult hand
[40, 41]. Participants will be instructed to apply the urea cream after the bath therapy, while
the skin is still moist. In addition, participants will receive cetirizine hydrochloride tablets pro-
duced by Chengdu Leer Pharmaceutical Co, Ltd (Chengdu, Sichuan Province, China) to
relieve severe itchiness caused by psoriasis if it affects sleep.

Outcome measures. Trial feasibility. Feasibility studies are used to determine whether an
intervention is appropriate for further testing [42]. There are four different feasibility out-
comes for a pilot study, consisting of stop (full RCT not feasible), continue but modify protocol
(feasible with modification), continue without modification but monitor closely (feasible with
close monitoring), and continue without modification (feasible as is) [43]. In this pilot RCT,
the recruitment rate and time required to recruit the target number of participants will be used
to assess the feasibility of the study setting, eligible criteria and recruitment strategies. Blinding
credibility will be assessed by asking participants to which group they believe they have been
assigned. The frequency of missing data will be used to assess the feasibility of data collection.
Participant adherence will be assessed by research investigators according to times of partici-
pants visit, records of participant’s home diary at the treatment duration (S6 File), and trial
medication usage. Participants will be asked to return unused trial medications at the next
clinic visit. We will then calculate the compliance based on used trial medication recorded in
the participant’s home diary and returned trial medication. An 11-point ordinal scale score
will be used to quantitatively evaluate the participants’ satisfaction of the trial [44].

Efficacy outcomes. The primary efficacy outcome will be the change of Psoriasis Area and
Severity Index (PASI) from baseline to week 8 [45], this will also be used to calculate the sam-
ple size for a full-scale RCT.

Secondary efficacy outcomes are the:

 number of participants who achieve a score of 0 (clear) or 1 (almost clear) on a 7-point static
Physician Global Assessment (PGA) at week 8 [45]

« number of participants who improve by at least 75% from baseline PASI (PASI-75) at week 8 [46]

» number of participants who improve by at least 50% from baseline PASI (PASI-50) at weeks
8 [46]

o change of Body Surface Area (BSA) from baseline to week 8 [47]

« change of itch visual analogue scale (VAS) from baseline to week 8 [48]

« change of Dermatology Life Quality Index (DLQI) from baseline to week 8 [49]

« change of Skindex-16 score from baseline to week 8 [50]

« relapse rate at week 20 —‘relapse’ is defined as a loss of 50% of PASI improvement from base-
line in participants who achieved PASI-50 at week 8 [51].

Safety outcomes. Safety assessments will consist of the frequency of adverse events (AEs)
and serious AEs during the trial period, monitored by clinical laboratory tests (i.e. full blood
count, urinalysis, and liver and kidney function tests) (S1 Table), vital signs (i.e. heart rate,
body temperature, respiratory rate and blood pressure), and physical examinations at weeks 0,
8 and 20. The total number of AEs of both groups will be counted, with each AE standardized
using preferred terms recommended by the Medical Dictionary for Regulatory Activities
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(MedDRA) version 22.0 [52]. The severity of AEs will be categorized based on the Common
Terminology Criteria for Adverse Events (CTCAE) version 5.0 [53]. The causality of AEs will
be determined according to the WHO-UMC system [54].

Data collection methods. Data will be collected and recorded in case report forms from
participants (S7 File). Eligible participants will attend face-to-face assessments at the dermatol-
ogy outpatient department of GPHCM at eight time points: weeks 0, 2, 4, 6, 8, 12, 16 and 20.
The trial investigators will consistently inquire and remind each participant about the specific
details of bath administration during each follow-up timepoint throughout the treatment
phase. Participants will also need to return trial medications and complete patient-reported
outcomes forms during treatment visits (S8 File), as well as complete home diaries during the
RCT (S6 and S9 Files). The schedule of data collection is outlined in Fig 1.

Participants will visit the hospital at an appointed time, and be exempt from consultation
and examination fees. They may withdraw from the study at any time for any reason. If they
wish to withdraw, they will be invited to complete outcome assessments and provide medica-
tion usage information.

Data management. All physicians, outcome assessors and research assistants will receive
training about outcome assessments before the trial starts. Trial investigators will be given a
written protocol and required to follow standard operation procedures outlined in the proto-
col. All data will be entered into a pre-designed, password-protected dataset by personnel
blinded to group allocation. Data will be entered regularly throughout the RCT, using a dou-
ble-checking method. Any corrections to data written in the case report forms will be initialed
and dated. The dataset will be locked after all data has been cleaned. Participants’ personal
information will be de-identified using unique study codes. A document linking the study
codes to the participants’ identities will be stored as a password-protected file. Only study
investigators will have access to the passwords. Research data will be kept for a minimum of 15
years after publication of journal articles [55].

Data analyses. Trial feasibility. Feasibility outcomes will be analyzed both quantitatively
and qualitatively. Data related to feasibility outcomes will be collected throughout the trial and
the qualitative research, involving keeping records of recruitment numbers, tracking adher-
ence to the intervention protocol, documenting participant retention, and gathering feedback
from participants regarding their acceptability and satisfaction of the trial.

The recruitment rate, time required to recruit the target number of participants, frequency
of missing data, and participants’ adherence will be calculated and compared with previously
published RCT's on psoriasis. This analysis will help in modifying and implementing a future
tull-scale trial. The credibility of blinding, based on participants’ guesses of group allocation,
and participants’ satisfaction with the trial will be analyzed using a Chi-square test.

Furthermore, participants’ feedback on the pilot RCT and the CHM bath therapies will be
collected through a qualitative study. The data analysis methods for the qualitative study are
described in the section on “Embedded Qualitative Research”.

Analyses on efficacy and safety data. An independent statistician will perform statistical
analyses using PASW Statistics 25.0 software (IBM SPSS Inc, Armonk, New York, USA). Par-
ticipants’ demographic data and other baseline characteristics will be summarized and com-
pared between two groups. Efficacy data analyses will be based on an intention-to-treat (ITT)
population, defined as “participants who have received at least one session of trial medication
and one efficacy assessment”. Missing data will be replaced by a last observation carried for-
ward approach. Safety evaluation will be based on a safety-analysis-set population, defined as
“participants who have received at least one session of trial medication”.

Statistical tests will be two-sided, with a P value of < 0.05 considered statistically significant.
Dichotomous data (i.e., PGA, PASI-75, PASI-50 at week 8, responder rate at week 20) will be
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presented using frequencies and percentages, and compared using a Chi-square test or Fisher’s
exact test. Continuous variables will be presented as mean and standard deviation if data are
normally distributed; or median and inter-quartile range if data are not normally distributed.
The superiority comparison between two groups will be presented by 95% confidence interval
method. T-test, Mann-Whitney U test or analysis of covariance (ANCOVA) will be used to
compare continuous variables between two groups, including the changes of PASI, BSA, VAS,
DLQI and Skindex-16, as well as the medication usage data. When baseline data are balanced,
an independent t-test will be used if data are normally distributed; or a Mann-Whitney U test
will be used if data are not normally distributed. ANCOVA will be used to adjust for baseline,
if baseline imbalance occurs. The percentage changes of PASI, BSA, VAS, DLQ]I, and Skindex-
16 will be presented to indicate clinically relevant information.

Regarding to the safety data, the frequency of AEs and serious AEs will be compared
between the two groups using a Chi-square test or Fisher’s exact test. In addition, a McNemar
test will be employed to compare the severity of AEs categorized by CTCAE before and after
treatment within each group.

Sample size calculation for the pilot RCT. This pilot study aims to assess the feasibility
of the trial design, as well as to provide preliminary data for sample size calculation in a future
tull-scale trial. We acknowledge the significance of sample size justification in clinical trial
planning, not only for the main trial but also for any preliminary pilot trial. However, it is
important to consider that pilot trials often have imprecise estimates of the standard deviation
parameter [56]. Previous research suggests approximate rules for sample size calculation in
pilot trials when the standardized effect size is unknown. According to these rules, pilot trial
sample sizes per treatment arm are proposed as 75, 25, 15, and 10 for standardized effect sizes
that are extra small (< 0.1), small (0.2), medium (0.5), or large (0.8), respectively [56]. Addi-
tionally, another research recommended that ‘it is advisable in many circumstances at a high
level of confidence to recruit at least 50 participants in a two-arm pilot RCT” [57].

Considering our clinical observations and adopting a conservative approach, we have deter-
mined that a sample size of 25 participants per group is required for this pilot trial. Taking into
account a potential 15% loss to follow-up, the pilot study aims to recruit a total of 60 participants.

Trial monitoring and quality control. The Data Monitoring Committee from GPHCM
will consist of independent experts in clinical pharmacology, dermatology and statistics. This
committee will assess the safety data and critical efficacy outcomes, and make recommenda-
tions about continuing, modifying or terminating the study. The trial investigator will regu-
larly check data quality. Auditors from the Guangdong International Clinical Research Centre
of Chinese Medicine (Guangzhou, China) will oversee data quality throughout the RCT. The
Department of Science and Research at GPHCM and the Department of Science and Technol-
ogy of Guangdong Province in China will audit and inspect the trial.

Embedded qualitative research

Participants who have successfully completed the pilot RCT and filled out the acceptability
questionnaire will be invited for interview as the embedded qualitative study. To ensure diver-
sity among participants, purposive sampling will be employed based on factors such as age,
gender, marital state, education level, employment status, geographical location, history and
severity of psoriasis vulgaris, comorbidity, response to treatment, AEs, treatment adherence
and satisfaction scores collected from the pilot RCT. The allocation of participants into experi-
mental groups will remain unknown during the selection process. It is anticipated that approx-
imately 30 participants will be recruited for the qualitative study, although the final number
will be determined by data saturation, which occurs when no new information is obtained
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from further interviews [58]. All participants will be fully informed about this qualitative study
and will provide informed consent prior to their inclusion (S10 File).

Interviews can be conducted through teleconference or face-to-face in a quiet clinic room
at GPHCM, depending on participants’ preference. These interviews will take place within
four weeks of the participants completing the pilot RCT. To ensure a structured approach, we
will develop an interview guide based on a review of relevant academic literature that addresses
similar questions (S11 File) [59-63]. Before using the guide, we will pilot it to ensure its effec-
tiveness. During the interviews, participants will be encouraged to freely express their experi-
ence with CHM bath therapy for psoriasis vulgaris and their involvement in the pilot RCT.
The interview guide and questions will be used flexibly to accommodate the pace and experi-
ences of each participant. Each interview is expected to last between 1 and 1.5 hours. We will
take notes during the interviews and summarize them at the conclusion of each session. With
the participants’ consent, the interviews will be audio-recorded and transcribed verbatim.

We will utilize thematic analysis based on an inductive approach to analyze qualitative data
[64, 65]. This analytical approach consists of six phases [66]: 1) familiarization: reading and re-
reading transcripts and field notes to gain familiarity with the data; 2) generating codes; 3) con-
structing candidate themes; 4) revising themes; 5) defining themes; and 6) producing the report.
By following this process, a series of themes and sub-themes will be generated based on
grounded theory. All interviews will be transcribed in full and verbatim in the original language
(Chinese). The transcripts will be de-identified, coded and uploaded to NVivo 12 software
(QSR International Version 12, 2018) for data management and data coding [67]. Line-by-line
coding will be used to label themes in the transcripts. Preliminary data analysis will be con-
ducted to determine if any revisions to the interview guide are necessary after each interview.

Ethics and dissemination

The present study has received ethics approval from the Ethics Committee of GPHCM
(approval number: BF2022-189-01) on 22 July 2022 and has been registered with the RMIT
University Human Ethics Advisory Network (review reference: 2022-25746-18453) on 01 Sep-
tember 2022. Identifier of the protocol date and version is 20220708/001 approved by the eth-
ics committee (S12 File). The study adheres to the ethical principles outlined in the
Declaration of Helsinki, Ethical Guidelines for Medical Research on Humans, and Good Clini-
cal Practice guidelines. The study protocol has been registered with the Chinese Clinical Trial
Registry (No. ChiCTR2200064092) on 26 September 2022. Any necessary modifications to the
protocol will require formal amendment, which must first be approved by the Ethics Commit-
tee of GPHCM prior to implementation. The pilot study protocol and results will be dissemi-
nated through peer-reviewed journals.

Discussion

Psoriasis vulgaris is a prevalent, chronic, dermatological inflammatory disease. The FZHFZY
formula has been externally used as a bath therapy for the management of psoriasis in a real-
world clinical setting. A pre-clinical study identified 13 bioactive compounds from FZHFZY
using the method of three cell lines fishing combined with liquid chromatography-mass spec-
trometry analysis. It showed that rehmannioside D, rehmannioside A, astilbin and neoisoastil-
bin of these 13 bioactive compounds could significantly suppress HUVEC cells migration
compared with control, which indicated that they might possess antiangiogenesis activity to
manage psoriasis [21]. Furthermore, another experimental study indicated that FZHFZY
inhibited proliferation and improved epidermal differentiation in IL-17A/IL-22/IFN-y/TNEF-
o-induced HaCaT cells, as well as the formular could regulate epidermal differentiation and
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inhibit phosphorylation of the Akt/mTORC1/S6K1 pathway in the skin of mice with imiqui-
mod-induced psoriasis [68]. Hence, FZHFZY is a promising external treatment, as shown in
clinical observation and pre-clinical research. Rigorously designed RCTs are needed to con-
firm its efficacy and safety.

We designed this RCT as a double-blinded, placebo-controlled trial to evaluate the efficacy
of CHM as a bath therapy. A placebo should be designed to be indistinguishable from all sen-
sory specification compared with the trial medication without pharmaceutical activity [69].
Chinese herbal medicine preparations carry special macroscopic, sensory characteristics
including appearance, color, smell and taste [70, 71]. In this trial, the CHM and placebo are
made as granules. They have been tested by the manufactory and proved that they are indistin-
guishable in terms of the color, appearance, smell, solubility and particle size. This information
will be provided to all participants before their treatment begins. In addition, blinding credibil-
ity tests will be performed during the trial. The results of blinding assessment will be inter-
preted using a blinding index [72, 73].

Feasibility and pilot studies are recommended to develop and evaluate complex interven-
tions in the early phase, according to United Kingdom Medical Research Council guidance
[74]. Qualitative approaches can help to explore reasons for the findings, examine the appro-
priateness of the underlying theory, and steer researchers towards interventions more likely to
be effective after a trial [75]. Qualitative or mixed methods are increasingly being used within
feasibility studies for RCT's to explore whether researchers could recruit participants to a trial
and measure participant acceptance of the intervention [76]. Therefore, this study is designed
as a mixed-method feasibility study, consisting of a pilot RCT with qualitative interviews
embedded.

In assessing the severity of psoriasis and the response to treatment, PASI, BSA, and PGA
are the most commonly used clinical outcome measures [77]. The BSA and PGA are recom-
mended in clinical practice, while PASI is the most widely used tool in clinical trials [7]. There-
fore, we selected PASI as the primary efficacy outcome measure, and PGA and BSA as the
secondary outcome measures. PASI-75 and PASI-50 will be calculated, since current clinical
guidelines commonly use PASI-75 as the goal and PASI-50 as the minimum target of psoriasis
treatments [46, 78]. It should be noted that, although the percentage change from baseline is
frequently reported in clinical trials, this outcome is considered statistically inefficient [79]. It
has been advised that trialists wishing to report percentage change should first using another
statistical analysis method, such as ANCOVA, to test significance and calculate confidence
intervals, and then convert results to percentage change by using baseline mean and post-treat-
ment scores [79].

Relapse is defined as a loss of 50% of PASI improvement from baseline in patients who
achieve PASI-50 at the end of treatment [51]. Psoriasis relapse is a major concern about cur-
rent therapies, because psoriasis lesions often reoccur after treatment ends [80, 81]. A previous
systematic review suggested that using CHM externally in conjunction with Western medicine
therapies could reduce the relapse rate of psoriasis, however, no definite conclusion could be
made due to the low quality of studies included in the review [18]. In this study, we will assess
the relapse rate to explore the long-term effects of FZHFZY. The DLQI is most often used to
measure QoL of psoriasis [7], however, it lacks sensitivity in mild symptoms [82-84]. In this
case, Skindex-16 (a single-page version developed from Skindex-29) focusing on how much
patients are bothered will be used to supplement the QoL data [50, 85, 86]. Itch VAS is the
most commonly used pruritus assessment tool, with 60-90% of people with psoriasis
experiencing pruritus [87, 88]. The above-mentioned instruments have reproducible inter-
rater and intra-rater reliability and validity [45, 47, 48, 77, 84, 88-97]. Therefore, they will be
used as secondary efficacy outcomes in this trial.
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Psoriasis is an inflammatory dermatosis characterized by increased trans-epidermal water
loss, which is a marker of permeability barrier function [98-100]. Basic skin care improves epi-
dermal barrier function and can be used as an essential method for psoriasis treatment [101].
Non-medicated moisturizers are available in several formulations (e.g., creams, ointments,
lotions and gels). They can be used as part of a general treatment regimen for patients with
psoriasis to help reduce itching and desquamation [7]. There are no known contraindications
for these moisturizers, unless there is hypersensitivity to their ingredients [7]. Urea cream is a
common non-medicated moisturizer, usually used as an additive, especially in cases of signifi-
cant scaling, as it facilitates penetration of topical anti-inflammatory agents [101]. Therefore,
topical urea cream will be used alongside FZHFZY in this trial, because it not only relieves pso-
riasis symptoms, which can improve recruitment for the trial, but also will help us to evaluate
the effect of FZHFZY as the cream has no active ingredients.

Conclusion

This pilot study will assess the feasibility of the trial protocol and collect preliminary data on
the efficacy and safety of using CHM formula FZHFZY as an additional treatment alongside
topical urea cream for mild-to-moderate psoriasis vulgaris. Results from this pilot study will be
used to determine the sample size and design of a full-scale RCT.
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