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Additional file 1 Search strategies for literature review

1. Ovid
Set Search term
1 randoms.tw.
2 factorialS.tw.
3 (crossover$S or cross over$ or cross-oversS).tw.
4 placebo$.tw.
5 single blind.mp.
6 double blind.mp.
7 triple blind.mp.
8 (singl$ adj blindS).tw.
9 (double$ adj blindS).tw.

10 (triplS adj blindS).tw.

11 assignS.tw.

12 allocatS.tw.
13 randomized controlled trial/
14 or/1-13

15 ((single#entity or single) adj3 (component or drug$ or herb$)).mp.

16 (compound prescription$ or herbal mixture or Fufang).mp.

17 (Chinese Medicine Patent Prescription or proprietary Chinese medicines).mp.

18 (Chinese patent adj3 (medicine or drug$)).mp.

19 (Chinese adj3 (patent or proprietary) adj3 (medicine or drug$)).mp.

20 (Chinese adj2 (patent or proprietary) adj2 (medicine or drug$ or prescription$)).mp.
21 or/15-20

22 14 and 21

23 limit 22 to yr="2018 -Current" [Limit not valid in DARE; records were retained]

DARE: Database of Abstracts of Reviews of Effects

2. VIP database

(M=l R 5 +M=FE HL+M=XT B +M=FE AL 158+ M=BEH LT HE IS+ M=IG R 5T+ M= BEAL) AND (H R Z+M=F Zj+M=H

25+M=H J7 +M=1Z 55+ M="F 5 25 +M=35 5575+ M= ek 77 +M=4#1 i 1 25) AND 4453 2018-2022

3. Wanfang database



(4 (AR5 or BEAL or XM or BENLIAE or BEHLX L or IGRHEFE or FEHL)) and (REAL B HE A):(h

B2 or HZj or H1Z5 or B or 5T or "HEZ or FESF or MUK or 4N TZ4)) and Date:2018-2022

CNKI database
(SU="I& RKIX55"” or SU="BENL” or SU="3F HE” or SU="BEHL KT8 or SU="BEHL XTI KIS or SU="IE KA 5T or SU="FFEHL”)
AND (SU=""H[E 245" or SU="ELZj” or SU=“HZj” or SU="E J7” or SU=“%H)” or SU="“F K Zj” or SU="VES " or SU=“TINV&

J5” or SU="4 I #124) AND (/XS [A]: 2018-01-01-2022-06-08)

CBM database
(((“rHEE 25" [hRE] OR “FE 2" [FRR] OR “Hh 24" [K7 78] OR “ 75" [F5 /8] OR “iZ71)” [F5 /8] OR “rfBe 2" [K5 8] OR “VA: 4 71" [
] OR “ARY& 5" [h5id] OR “SNHIFH 25" [h3iE]) OR (“rH B 25" 5 2] OR “Hi2y” i 2] OR “FH 25" [ £] OR “B 5" [ %] OR
Vi) (452 OR “Hh 2”5 2E] OR “VEI 7 [#4 2] OR “HINiT7” [45%] OR “HMH 257 [(45%£])) AND (“Ifn RS b7 ]
OR “BfiHL”[A5%H] OR “Xf HE” %] OR “BEALIALE” [F5=H] OR “BATLXS HRES” (AR RH] OR “Im KRB 7T [Frif] OR “-BlHL” [br

1)) AND 2018-2022[ H 3]



Additional file 2 The reporting rates of 42 questions based on the CONSORT-CHM Formulas 2017 (n=3,265)

Section/topic

Extension items

Sub-questions for assessment

Reporting rate”

targets a Western medicine—defined
disease, a TCM Pattern, or a Western
medicine—defined disease with a

specific TCM Pattern

focused on the CHM formula in treatment of a
Western medicine-defined disease, a TCM
Pattern, or a Western medicine-defined

disease with a specific TCM Pattern?

(%)
Title, abstract, | 1a. Statement of whether the trial Q1. Whether it reported that the trial targeted 48.2
and keywords targets a TCM Pattern, a Western a specific TCM Pattern in “Title”?
medicine—defined disease, or a
Western medicine—defined disease
with a specific TCM Pattern, if
applicable.
1b. Illustration of the name and form of | Q2. Whether the name of the CHM formula 67.0
the formula used, and the TCM Pattern | was reported in “Abstract”?
applied, if applicable
Q3. Whether the dosage form of the CHM 39.7
formula was reported in “Abstract”?
Q4. Whether the TCM Pattern was reported in 55.8
“Abstract”?
1c. Determination of appropriate | Q5. Whether the “Chinese herbal medicine 8.4
keywords, including “Chinese herbal | formula” was presented in “Key word”?
medicine formula” and “randomized
controlled trial”
Q6. Whether “randomized controlled trials” 8.3
was presented in “Key words”?
Introduction 2a. Statement with biomedical science | Q7. Whether the TCM background and 23.7
Background approaches and/or TCM approaches explanation of the disease or the TCM Pattern
and objectives was reported in “Background”?
Q8. Whether the biomedical science 21.8
explanation and/or TCM rationale about the
CHM formula were reported in “Background”?
2b. Statement of whether the formula | Q9. Whether the objective or hypotheses 41.6




Methods 4a. Statement of whether participants | Q10. Whether the participants with a specific 95.4
with a specific TCM Pattern were | TCM Pattern were recruited, in terms of 1)
Participants recruited, in terms of 1) diagnostic | diagnostic criteria and 2) inclusion and
criteria and 2) inclusion and exclusion | exclusion criteria, and whether all criteria used
criteria. All criteria used should be | were universally recognized, or reference
universally recognized, or reference | given to where detailed explanation can be
given to where detailed explanation can | found in “Methods”?
be found.
Interventions 5a-1. Name, source, and dosage form | Q11. Whether the name of the CHM formula 78.8
. (e.g., decoctions, granules, powders) was reported in “Methods”?
5a. For fixed
CHM formulas
Q12. Whether the source of the CHM formula 24.7
was reported in “methods”?
Q13. Whether the dosage form of the CHM 58.7
formula was reported in “methods”?
5a-2. Name, source, processing method, | Q14. Whether the name of each medical 86.1
and dosage of each medical substance. | substance was reported in “Methods”?
Names of substances should be
presented in at least 2 languages:
Chinese (Pinyin), Latin, or English.
Names of the parts of the substances
used should be specified.
Q15. Whether the source of each medical 16.3
substance was reported in “Methods”?
Q16. Whether the processing method of each 56.3
medical substance was reported in
“Methods”?
Q17. Whether the dosage of each medical 79.2
substance was reported in “Methods”?
5a-3. Authentication method of each | Q18.Whether the Authentication method of 0.0
ingredient and how, when, where, and | each ingredient was reported in “Methods”?
by whom it was conducted; statement
of whether any voucher specimen was
retained, and if so, where they were
kept and whether they are accessible
5a-4. Principles, rationale, and | Q19. Whether the principles, rationale, and 83.8

interpretation of forming the formula

interpretation of forming the formula were

reported?




5a-5. Reference(s) as to the efficacy of | Q20. Whether the reference(s) as to the 59.5
the formula, if any efficacy of the formula was presented?
5a-6. Pharmacologic study results of the | Q21. Whether the pharmacologic study results 41.4
formula, if any of the formula were presented?
5a-7. Production method of the | Q22. Whether the production method of the 80.7
formula, if any formula was reported?
5a-8. Quality control of each ingredient | Q23. Whether the quality control of each 0.1
and of the product of the formula, if any. | ingredient and of the product of the formula
This would include any quantitative | was conducted?
and/or qualitative testing method(s);
when, where, how, and by whom these
tests were conducted; whether the
original data and samples were kept,
and, if so, whether they are accessible.
5a-9. Safety assessment of the formula, | Q24. Whether the safety assessment of the 0.0
including tests for heavy metals and | formula was conducted?
toxic elements, pesticide residues,
microbial limit, and acute/chronic
toxicity, if any. If yes, it should be stated
when, where, how, and by whom these
tests were conducted; if the original
data and samples were kept; and, if so,
whether they are accessible.
5a-10. Dosage of the formula, and how | Q25. Whether the dosage of the formula was 79.0
the dosage was determined reported?
Q26. Whether the treatment duration of the 89.5
CHM formulas was reported in “Methods”?
5a-11. Administration route (e.g., oral, | Q27. Whether the Administration route of the 93.9
external) CHM formula was reported in “Methods”?
5b. For | 5b-1. See recommendations 5a 1-11 See Q11 to Q27.
individualized
CHM formulas
5b-2. Additional information: how, | Q28. For trials with individualized CHM 68.8

when, and by whom the formula was
modified

formulas, whether it reported how, when, and
by whom the CHM formula was modified in
“Methods”?




5c. For patent | 5¢c-1. Reference to publicly available | Q29. For trials with patent proprietary CHM 78.1
proprietary materials, such as pharmacopeia, for | formulas, whether the composition and
CHM formulas the details about the composition, | dosage were reported in “Methods”?
dosage, efficacy, safety, and quality
control of the formula
5c-2. lllustration of the details of the | Q30. For trials with patent proprietary CHM 79.5
formula, namely 1) the proprietary | formulas, whether the efficacy was reported in
product name (i.e., brand name), 2) | “Methods”?
name of manufacturer, 3) lot number, 4)
production date and expiry date, 5)
name and percentage of added
materials, and 6) whether any additional
quality  control  measures  were
conducted
Q31. For trials with patent proprietary CHM 75.4
formulas, whether the safety or quality control
was reported in “Methods”?
Q32. For trials with patent proprietary CHM 75.8
formulas, whether the proprietary product
name (i.e.,, brand name), name of the
manufacturer, and lot number were reported
in “Methods”?
Q33. For trials with patent proprietary CHM 75.8
formulas, whether the production date and
expiry date were reported in “Methods”?
5c-3. Statement of whether the patent | Q34. For trials with patent proprietary CHM 45.6
proprietary formula used in the trial is | formulas, whether the patent proprietary
for a condition that is identical to the | formula used in the trial is for a condition that
publicly available reference is identical to the publicly available reference
was stated?
5d. Control | 5d-1. Name and amount of each | Q35. For trials with placebo control, whether 35.9
groups ingredient the name and amount of each ingredient of
Placebo control the placebo were reported in “Methods”?
5d-2. Description of the similarity of | Q36. For trials with placebo control, whether 55.1
placebo with the intervention (e.g., | the similarity of placebo with the intervention
color, smell, taste, appearance, | (e.g., color, smell, taste, appearance,
packaging) packaging) was reported in “Methods”?
5d-3. Quality control and safety | Q37. For trials with placebo control, whether 15.3

assessment, if any

the quality control and safety assessment of

the placebo were reported in “Methods”?




5d-4. Administration route, regimen, | Q38. For trials with placebo control, whether 66.1
and dosage the administration route, regimen, and
dosage of the placebo were reported in
“Methods”?

5d-5. Production information: where, | Q39. For trials with placebo control, whether 56.8
when, how, and by whom the placebo | the production information of the placebo was
was produced reported, including where, when, how, and by

whom the placebo was produced?

Outcomes Illustration of outcome measures with | Q40. Whether the outcome measures included 449
Pattern in detail TCM indicators in “Outcome”?
Discussion | Discussion of how the formula works on Q41. Whether any discussion of how the 2.3
Generalizability | different TCM Patterns or diseases formula works on different TCM Patterns or

diseases was reported in “Discussion” ?

Interpretation Interpretation with TCM theory Q42. Whether any interpretation with TCM 74.9

theory was reported in “Discussion”?

* The reporting rate of each sub-question was calculated with the formula: Reporting rate =ni/(N-n;) x100%. Specifically, the “n”

“. ”n

is the number of “Fully reported” while the “N” is the total included RCTs, and the “n;” is the number of “not applicable”.



Additional file 3 PRISMA flow diagram of included and excluded studies

Records identified from:

Ovid database(Embase, Medline,

EMB Reviews, AMED) (n=8,662),
CNKI (n=2,779),

VIP database (n=4,790),

Wanfang database (n=4,006),

and CBM database (n=4,450).

Records removed before the screening:
Duplicate records removed (n=10,595)

A4

lentification

Records screened Records excluded at the title and abstract
(n=14,092) level (n=10,292)

Vv

o Records excluded at the full-text level
Reports assessed for eligibility (n=535):
(n=3.800) - Non-RCTs (n=160);

- Studies aimed to explore the dosage form
determinations (n=6), administration routes
determinations (n=5), optimal substances of
CHM formulas (n=1), optimal proceeding
methods of CHM formulas (n=2), and
optimal time and indications for using for
CHM formulas ( n=2);

- Complex interventions (n=242);

- Other interventions (n=69);

- Study protocol (n=11);

- Full text not retrievable: 19;

- Duplicated studies (n=18)

V

Studies of included studies
(n=3265)




Additional file 4 Baseline characteristics of included studies (n=3,265)

Characteristics N %

Publication years

2018 902 27.6

2019 786 24.1

2020 724 22.2

2021 715 21.9

2022 138 4.2
Languages of publications

Chinese 3,246 99.4

English 19 0.6
Number of authors

<10 3,214 98.4

>10 51 1.6
Study objective

Clinical efficacy 1,781 54.5

Safety 1 0.1

Both 1,483 454
Study centre

Single-Centre 3,092 94.7

Multi-Centre 138 4.2

Not reported 35 1.1
Recruitment sites

China 3,265 100.0
Number of arms

2 3,036 93.0

>2 229 7.0
Type of randomization

Simple randomization 1,954 59.8

Stratified or block randomization 72 2.2

Not reported 1,239 37.9
Including blinding 144 4.4
Including TCM pattern for the participants 1,337 40.9
Sample size

1-100 2,283 69.9

101-300 917 28.1

>300 55 1.7
Gender of participants

Only Male 38 1.2

Only Female 398 12.2

Both 2,802 85.8
Types of CHM formulas®

Fixed formulas 1,994 61.1

Individualized prescriptions 709 21.7

Chinese patent medicine 514 15.7
Treatment Duration (week)

<1 449 13.8

1.1-4 1,384 424

4.1-12 813 24.9
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12.1-52 429 13.1

>52 12 0.4
Not reported 178 5.5
Including Follow-up 307 9.4
Follow-up period (week)
<12 112 34
12.1-52 178 5.5
>52 17 0.5
Types of comparisons
Including placebo control 155 4.7
Including positive control 1,648 50.5
Add-on design 1,443 44.2
Including blank control 19 0.6
Included TCM-related outcomes” 1,004 30.8
Including the collection of biological samples 1,659 50.8
Have Funding supports 1,328 40.7

48 studies applied more than one type of CHM formulas in the trial, including 36 with combination of fixed formulas and Chinese
patent medicine, 12 with combination of individualized prescriptions and Chinese patent medicine.

" 1004 studies reported TCM related outcomes, 864 of them were TCM patterns and 140 were TCM symptoms.
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Additional file 5 The diseases classified with ICD-11 MMS involved in this review

26-13%  Multiple-2.1%

01-1.9%

24-0.2%

23.0.1% 02:G:2%

22-1.7%

X-2.8%

21-2.3% 03-0.8%

20-0.1% 04-0.5%

05-6.7% (06-1.2%

17-0.2% 07-1.3%

16-13.2% 08-6.0%

09-1.8%

15-108%

11-8.3%

14-4.4%

13-14.7%

10-0.3%

m01 Certain infectious or parasitic diseases

®02 Neoplasms

=03 Diseases of the blood or blood-forming organs
=04 Diseases of the immune system

=05 Endocs R, bolic di

=06 Mental, behavioural or neurodevelopmental disorders
w07 Sleep-wake disorders

08 Diseases of the nervous system

m09 Diseases of the visual system

= 10 Diseases of the ear or mastoid process

1] Diseases of the circulatory system

m 12 Diseases of the respiratory system

= 13 Diseases of the digestive system

14 Diseases of the skin

=15 Di the ystem or ive tissue

= 16 Diseases of the genitourinary system

=17 Conditions related to sexual health

= 18 Pregnancy, childbirth or the puerperium

W 19 Certain conditions origating in the perinatal period

=20 Developmental anomalies

=21 Symptoms, signs or clinical findings, not elsewhere classified

m 22 Injury, poisoning or certain other consequences of external causes
=23 External causes of morbidity or mortality

®24 Factors influencing health status or contact with health services

626 I onditions - Module T

Chapter Traditional Medici
=X Extension Codes

Multiple classification

Additional file 6 The information about dosage forms and administration routes of CHM formulas

(A) (B)

- Soppesion 0210

TCM package, 0.1%

Liquid, 0.2%
[ Medicinal liquor, 0.1%
Original medicinal
material, 0.2%

Medicinal food, 0.1%

= Granule = Decoction = Capsule

® Ointment u Plaster = multiple types
= Pill m Powder m Injection

= Tablet = Oral liquid = Not reported

= Suppository TCM package Liquid

= Medicinal liquor m Original medicinal material m Medicinal food

(A) The dosage forms. (B) The administration routes.

12

11.8% /|

= Oral administration
= Fumigating and washing
= Injection route

Multiple adiministration routes

1.1% 0.3%
24%_ |

2.5%

4.4%

r

6.7%

\\ 70.7%

® Transdermal route

= Rectal route

= Other adiministration routes
Not reported



Additional file 7 Safety assessment of the included studies (n=1,284)

Safety assessment N %
Including safety assessment’ 1,284 39.3
Adverse effect reported’ 820 25.1
No adverse effect identified" 444 13.6
Measurement time of adverse effect®
During the Treatment period® 976 76.0
During the Follow-up period 31 2.4
Both treatment and follow-up periods 98 7.6
Not reported 291 22.7
Measurements of adverse effect®
Physical examination 438 34.1
Physicochemical test 189 14.7
Both 355 27.6
Not specified 302 23.5
Adverse effect occurrence’ 820 25.1
Only in the intervention group* 58 7.1
Only in the control group* 71 8.7
Both? 670 81.7
Not reported? 21 2.6
Relations to adverse effects
Clearly related to CHM formulas 17 2.1
clearly not related to the CHM formula 20 2.4
Clearly related to the control 111 13.5
Not reported and/or not identified 672 83.0
Adverse effects occurred in intervention group™
Skin damage 201 24.5
Digestive system damage 525 64.0
Urinary system damage 71 8.7
Systemic damage 415 50.6

" The percentages were calculated based on 3265.

T The percentages were calculated based on 1248.

# There were 864 studies that had reported the safety assessment during the treatment period, 27 studies reported the safety
assessment at the end of treatment period, and 85 studies reported the safety assessment during and at the end of treatment.

A The percentages were calculated based on 820.

* Several types of categories of adverse effects were recorded for one study so the sum of four categories is greater than the

number of studies that reported adverse effects.
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Additional file 8 Reporting details of 42 sub-questions among 3,265 studies

Sub-questions

Q1

Q

Q3

Q4

Qs

Q6

Q7

Qs

Q9
Qio
Qi
QI2
Qi3
Qi4
Qis
Q16
Q17
Qis
Qi9
Q20
Q21
Qx
Q23
Q24
Qs
Q6
Q7
Q28
Q29
Q30
Q31
Q32

500 1000

(=]

= Fully reported

1500

2000 2500 3000

Number of RCTs

Not fully reported

14
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Additional file 9 Reporting difference between three types of CHM formulas

Sub-question Chi-Square P value Objectives OR (95% CT)
Ql 56.940 0000 Ql. Individualized formulas - 1.519 (1.254-1.841)
QI Patert proprietary fromalas ~ m 0.496 (0.374-0,658)
Q2 216477 0000 Q2 Individualized formulas HH 1.455 (1.212-1.746)
Q2 Patent propriefary fromulas —. 7.217 (5.215-9.988)
Q3 434.089 0.000 Q3. Individualized farmulas . 1.081 (0.900-1.293)
Q3. Patent propriefary fromulas —— 9.139 (7.198-11.604)
Q4 68.209  0.000 Q4. Individualized formulas HH 1.421 (1.181-1.709)
Q4. Patent propriefary fromulas [ ] 0.438 (0.334-0.574)
Q5 39489  0.000 Q5. Individualized formulas i 1.969 (1.464-2.643)
Q5. Patert proprietary fromulas — 2.481 (1.818-3.385)
Q6 18297  0.000 Q6. Individualized formulas — 1.862 (1.406-2.467)
Q6. Patent proprietary frormulas il 1.109 (0.770-1.598)
Q7 18620 0.000 Q7. Individualized formulas L ] 0.984 (0.807-1.201)
Q7. Patent proprietary fromulas - 0.587 (0.455-0.757)
Q8 251,505 0.000 Q8. Individualized formulas - 0.709 (0.554-0.908)
Q8. Patent proprietary fromulas —a— 4.661 (3.786-5.733)
Q9 32278 0000 Q9. Individualized formulas Ll 1.232 (1.003-1.512)
Q0. Patent proprietary fromulas L] 0.508 (0.379-0.683)
Q10 101.055  0.000 QI0. Individualized farmulas - 1.354 (1.139-1.609)
Q10. Patert proprietary formulas m 0.419 (0.34-0.516)
Qi1 206.205 0.000 QIl. Individualized formulas o 1.846 (1.482-2.300)
Q11. Patent proprietary fomulas - 14.495 (8.285-25.360)
Qi2 44419 0000 Q12 Individualized formulas - 1.178 (0.974-1.425)
Q12 Patert proprietary fomulas m 0.465 (0.356-0.609)
Qi3 320.837  0.000 QI3 Individualized forrulas L 0.842 (0.709-1.000)
QI3. Patent proprietary fromulas . 9.055 (6.586-12.448)
Q19 12791 0002 QI9. Individualized forrnulas L 1.377 (1.070-1.770)
Q19. Patent proprietary fromulas - 0.783 (0.616-1.009)
Q20 45091  0.000 Q20. Individualized formulas - 1.239 (1.040-1.476)
Q20. Patent proprielary fomulas . 2.010 (1.627-2.484)
Q21 33404 0.000 Q2I. Individualized formulas o 1,132 (0.950-1.347)
Q21 Paters proprietary fromulas .- 1778 (1. 462-2.161)
Q25 47928 0000 Q25 Individualized forrulas [ ] 0.619 (0.509-0.753)
Q25 Patert proprietary fromulas e 1.698 (1.282-2.248)
Q26 18169 0.000 Q26. Individualized formulas HE 1.146 (0.369-1.512)
Q26. Patert proprictary fomulas —— 2.234 (1.500-3.329)
Q27 2.563 0.280
Q35 18.501 0.000 Q35. Individualized formulas il 0.560 (0.191-1.644)
35, Patent proprietary fromulas —i 3.582 (1.880-6.822)
Q36 30118 0000 Q36. Individualized formulas - 0.327 (0.116-0.925)
Q36. Patert proprietary fromulas —.— 3.196 (1.910-5.348)
Q37 28482  0.000 Q37. Individualized formulas 1.877 (0.313-11.259)
Q37. Patert proprietary fromulas 17.221 (4.889-60.662)
Q38 60446 0.000 Q33. Individualized formulas - 0.435 (0.169-1.122)
Q38. Patent proprietary fromulas —— 5.315(3.311-8.530)
Q39 56906 0.000 Q39. Individualized formulas s 0.559 (0.213-1.467)
39. Patent proprietary fromulas = 6.109 (3.642-10.247)
Q40 17708 0.000 Q40. Individualized forrulas I 1.381 (1.122-1.701)
Q40. Patert proprietary fromulas L} 0.742 (0.564-0.976)
Q41 54401 0000 Q41 Individualized forroulas 4 0.978 (0.435-2.196)
Q41. Patert proprietary formulas F = i 6.647 (3.913-11.293)
Q42 47152 0000 Q42 Individualized formulas HEH 1.501 (1.209-1.863)
Q42. Patent propriefary fomulas L 0.604 (0.491-0.743)

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Reporting difference between three types of CHM formulas. The Chi-square analyses were conducted to test the difference of
reporting rate of 27 sub-questions in RCTs involving three types of CHM formulas, and the statistical significance was set at p<0.05.
The regression analyses utilized a reporting rate of fixed CHM formulas as the reference value, assigned a numerical value of 1.
The results indicated that the reporting rate exceeded that of fixed formulas when the odds ratio (OR) value exceeded 1,

accompanied by a statistically significant p-value of less than 0.05.
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Additional file 10 Discussion about major results

The CONSORT-CHM Formulas 2017 was developed in order to assist researchers in utilizing the checklist to report their findings
more scientifically and completely [1]. It was therefore necessary to evaluate how compliantly the RCTs published after the
CONSORT-CHM Formulas 2017 employing CHM formulas had included all the checklist items listed in the extension guideline. To
our knowledge, this is the first comprehensive review to evaluate the reporting quality of RCTs that applied CHM formulas by the
extended items of CONSORT-CHM Formulas 2017, with no limitation of diseases or specific formulas. Moreover, double check was

applied to all 3,265 RCTs included in this review in the process of quality assessment to promote the accuracy of results.

In line with previous findings, the methodological quality was deficient in RCTs involving CHM formulas. Firstly, more than one-
third of studies did not report the methods used to generate the random allocation sequence, which may generally yield biased
results [2]. Secondly, there is a lack of big-sample, well-blinded RCTs which could be reviewed as the gold standards for clinical
practices. Most of the trials recruited less than 100 participants and only 4.4% of trials used blinding. The difficulties in imitating
the special texture, tastes, and smells of CHM formulas may be one of the primary reasons hindering the application of simulants
and the conduction of blinding. The characteristics of the RCTs involving CHM formulas offered a glimpse into their practical
application in clinical. As exemplified by the volume of literature we had to screen, the CHM formulas are applied in China
extensively, without the conduction of relevant clinical trials legally international. Admittedly, the global acceptance and use of
herbal medicines and related products continue to assume exponential increase [3-6]. However, it accounts for a significant portion
of the Chinese retail market in treating common diseases [7-9], inversely only as biologically active supplements to foods for overall
wellness and disease prevention instead of treatment for a specific health condition in European and American countries [10-11].
Moreover, the previous reviews also found that all RCTs employing CHM formulas were conducted in Chinese mainland, along with
the Chinese participants [12-14]. Nevertheless, CHM formulas were widely used to treat various diseases according to the ICD-11
MMS categories in China, particularly in diseases of the digestive system (14.7%), genitourinary system (13.2%), and
musculoskeletal system or connective tissue (10.8%). A number of examples exist in the literature of CHM formulas specifically
being used as an effective therapy. The application of Chinese herbal medicine in the field of musculoskeletal tissue engineering
involves the regulation of multiple signaling pathways in osteogenesis, angiogenesis, anti-inflammation, and chondrogenesis [15-
19].

In line with previous findings, the paucity and limited knowledge of the potential adverse effects of CHM formulas leads to the
identification of the safest and most effective therapies as well as the promotion of their rational use more difficult [20]. On the
one hand, the reporting of CHM formulas is deficient. Numerous and irrefutable cases of poisoning have been reported in the
literature [21-23]. However, only 39.3% of RCTs included in this review reported the safety outcomes and a mere few reported the
reasons for harm occurrence on account of the CHM formula interventions. This makes it difficult to assign apposite roles to CHM
formulas with undue respectability and credibility. On the other hand, conducting rigorous and sensible trials is crucial in
determining the specific conditions where CHM formulas should be used. A prospective study, conducted by Tae-Young Jeong’s
team, found that herbal remedy alone is quite safe; but the risk of hepatotoxicity escalated when the combination of herbal
medicines and conventional drugs was used in the treatment [24].

The overall reporting quality of RCTs with CHM formulas published in 2018-2022 was poor, which was assessed with the CONSORT-
CHM Formulas 2017 [1]. The average reporting rate of 42 sub-questions was 52.1%, which means substantial information has
remained unreported until the present. Notably, the results showed that the reporting rates of three extended items (Q18, Q23
and Q24) involved the safety administration and quality control of CHM formulas were extremely low, nearly at 0.0%. This indicates
that, the mandatory safety or toxicological evaluation was missed in RCTs involving CHM formulas. The CHM formulas incorporated
multiple medical substances, so detailed information about the authentication, modification, processing, and production of each
substance is always considered of utmost importance [25]. Actually, due to the multiple component feature of raw medicinal
materials, including the plant source, planting technology, harvest time, processing, manufacturing process, preservation
complexity, drug regulation and application, etc, CHMs are often derived from complex systems, which may be one of the prime
reasons to lead to difficulty in reporting detailed quality control and authentication methods of each medical substance of CHM
formulas [26]. The detailed and standard quality control and authentication of each substance and the whole CHM formulas indeed

contribute to the stability and safety of the clinical application. Research on quality standards of proprietary CHM formulas is

16



generally based on the application of thin-layer chromatography (TLC) and high-performance liquid chromatography (HPLC) for the
content determination of specific components and the establishment of fingerprint profiles [27]. While there is no standard or

method for the quality control of fixed formula which was the most commonly used type of CHM formulas (61.1%).

On the other hand, less than half of studies that targeted TCM Patterns reported the name of TCM Pattern in the title and abstract.
TCM Pattern is a summary characteristic of pathologic changes at a certain stage of disease, which state the specific conditions
where CHM formulas were applied [28]. The missing names of TCM Patterns could lead to confusion or misinterpretation of the
indications of the CHM formulas, and the difficulty of evidence searching for readers and reviewers. At the same time, the names

|u

and forms of formulas in the abstract as well as two keywords “randomized controlled trial” alongside “Chinese herbal medicine
formula” were deficient in most studies, which made it particularly challenging to identify the CHM formulas. The results are the
same as another study that assessed the reporting quality of RCTs for the treatment of eczema with Chinese patent medicine [29].
When authors do not adhere to the checklist of CONSORT-CHM Formulas 2017, the reporting guideline does not achieve its full
potential. As suggested by Cobo et al, when and how the reporting guideline is implemented within the editorial process and who
takes responsibility for ensuring adherence to reporting guidelines could impact on RCT reporting [30]. And another review
indicated that journal endorsement of the CONSORT Statement significantly influenced the completeness of reporting of trials
published in medical journals [31]. Thus, strengthening the publicity and promotion of CONSORT-CHM Formulas 2017 via

promoting journal endorsements may be the useful measure to promote the reporting quality of RCTs involving CHM formulas.

Previous studies have shown that the reporting quality of RCTs regarding the extended items has improved as a result of the
CONSORT-CHM Formulas 2017 [32]. Although they were reported deficiently in “TCM background and explanation of the disease
or the TCM Pattern”, “biomedical science explanation and/or TCM rationale about the CHM formulas”, “the source of CHM
formulas”, and “the illustration of outcome measures with Pattern in detail”, the reporting quality rates of these items have
increased obviously over the last five years. Moreover, the dosage of each medical substance and the composition and dosage of
patent proprietary formulas were reported increasingly about from 75% to 90%. These findings demonstrated the efforts of

authors in Chinese mainland to improve the reporting quality of RCTs employing CHM formulas.

Our study highlighted that the overall reporting completion rates of RCTs involving patent proprietary CHM formulas were higher
than those with fixed or individualized formulas, but it is different in various sub-questions. Like the previous reviews [29, 33], the
sections of “Title, abstract, and keywords” and “Methods- placebo control” were reported more completely in RCTs with patent
proprietary CHM formulas than those with fixed CHM formulas, while the sections of “Methods-participants” and “Methods-
outcomes” yielded the opposite results. Compared to fixed formulas and individualized formulas, the patent CHM formulas follow
strict preparation procedure requirements and undergo rigorous quality testing processes, as well as subject to clear
manufacturers, manual introduction, and quality control standards [34]. Indeed, these characteristics can impel researchers to
provide clear criteria for the identification of specific targeted TCM patterns and TCM outcomes when they apply fixed or
individualized CHM formulas in trials and clinical settings. Otherwise, researchers could prepare placebos that exhibit identical
color, appearance, smell, and taste, to the patent proprietary CHM formulas with clear dosage forms and appearances, while it is
difficult to imitate the fixed or individualized formulas that are always composed of raw materials [35]. Although more time is
necessary to adopt recommendations from guidelines, we strongly suggest following the checklist of CONOSRT-CHM Formulas
2017 on RCTs, and the training courses and tools may be necessary to help authors comprehend and use the reporting guideline.
Considering the different extended items for fixed CHM formulas, individualized CHM formulas, and patent proprietary CHM
formulas, the subgroup analyses for specific sub-questions and overall reporting rate were both conducted to identify the influence
of types of formulas on reporting quality. This was different from the data analysis in the protocol. Due to the characteristics of
data and a more specific exploration of the influence of types of formulas on the reporting quality, we conducted a more detailed

analysis, which was not predictable at the start of the project.

With respect to limitations, we acknowledge that every search strategy and choice of sources to search can still fail to capture
every existing eligible record. First, we only limited the interventions as CHM formulas that were formulated and used based on
traditional Chinese medicine principles, which means that we excluded the RCTs with only a single herbal medicine or drugs

composed of chemical compositions extracted from herbal medicines. This may lead to risks of bias of included articles. Second,
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we only included the articles published in English or Chinese, which may miss some RCTs involving CHM formulas that were

published in other languages such as Japanese or Korean. Third, it cannot be determined whether RCTs not reported were actually

not tested or tested but not published by the author(s) because the present study only relied on published data.
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