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49 1.1 Protocol committee

50 Table 1 Protocol committee
Name Affiliation Email address
Cun-Zhi Liu Beijing University of Chinese Medicine 1cz623780@126.com
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Jian-Feng Tu Beijing University of Chinese Medicine tujianfengl @ 126.com
Ying Cao Beijing Hospital of Traditional Chinese Medicine caoying7c@163.com

Lian-Cheng Jia
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Bao-Li Liu
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Wei-Hai Yao

Beijing Hospital of Traditional Chinese Medicine
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Guang-Xia Shi

Beijing University of Chinese Medicine

shiguangxia2008@126.com
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52 1.2 Steering committee

53 Table 2 Steering committee
Name Affiliation Email address
Cun-Zhi Liu Beijing University of Chinese Medicine 1cz623780@126.com
Zhi-Cheng Qu Beijing Hospital of Traditional Chinese Medicine qzhch0824@163.com
Jian-Feng Tu Beijing University of Chinese Medicine tujianfengl @126.com

Ying Cao

Beijing Hospital of Traditional Chinese Medicine

caoying7c@163.com

Lian-Cheng Jia

Beijing Hospital of Traditional Chinese Medicine

drjialiancheng@sina.com

Jing-Wen Yang

Beijing University of Chinese Medicine

yangjw0626@126.com

Shi-Yan Yan Beijing University of Chinese Medicine yanshiyan0927@sina.com
Xiao-Lu Pei Beijing Hospital of Traditional Chinese Medicine luisa2013@163.com
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55 1.3 Data coordination committee

56

Table 3 Data coordination committee

Name

Affiliation

Email address

Li-Qiong Wang

Beijing University of Chinese Medicine

wangligiongwork@163.com

Yan Cao Beijing University of Chinese Medicine caoyan92cy@163.com
He-Wen Li Beijing University of Chinese Medicine 1352686576(@qq.com
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58 1.4 Publication committee

59 Members of the publication committee include Cun-Zhi Liu, Zhi-Cheng Qu, Jian-Feng Tu and Ying

60 Cao.

61 2 Study contacts and organizations

62 2.1 Study contacts

63 Principal investigator for grant
64  Cun-Zhi Liu, MD PhD

65 International Acupuncture and Moxibustion Innovation Institute, School of Acupuncture-Moxibustion

66 and Tuina, Beijing University of Chinese Medicine; No. 11, Bei San Huan Dong Lu, Chaoyang District,
67 Beijing 100029, China

68  Phone: +86 1053912201

69  Email: 1cz623780@126.com
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Zhi-Cheng Qu, MD, PhD

Beijing Hospital of Traditional Chinese Medicine Affiliated to Capital Medical University, No. 23
Meishuguanhou Street, Dongcheng District, Beijing 100010, China

Phone: +86 10 52176575

E-mail: qzhch0824@163.com

Principal investigator for trial

Cun-Zhi Liu, MD PhD

International Acupuncture and Moxibustion Innovation Institute, School of Acupuncture-Moxibustion
and Tuina, Beijing University of Chinese Medicine; No. 11, Bei San Huan Dong Lu, Chaoyang District,
Beijing 100029, China

Phone: +86 1053912201

Email: 1¢z623780@126.com

Zhi-Cheng Qu, MD, PhD

Beijing Hospital of Traditional Chinese Medicine Affiliated to Capital Medical University, No. 23
Meishuguanhou Street, Dongcheng District, Beijing 100010, China

Phone: +86 10 52176575

E-mail: qzhch0824@163.com

2.2 Recruiting site

Beijing Hospital of Traditional Chinese Medicine Affiliated to Capital Medical University
Zhi-Cheng Qu, MD, PhD

Beijing Hospital of Traditional Chinese Medicine Affiliated to Capital Medical University, No. 23
Meishuguanhou Street, Dongcheng District, Beijing 100010, China

Phone: +86 10 52176575

E-mail: qzhch0824@163.com

Ying Cao, MSc

Beijing Hospital of Traditional Chinese Medicine Affiliated to Capital Medical University, No. 23
Meishuguanhou Street, Dongcheng District, Beijing 100010, China

Phone: +86 10 52176575

E-mail: caoying7c@163.com

3 Background

Acute renal colic caused by urinary calculi (ARCUC) is described as acute unbearable paroxysmal pain
in the lower back or upper abdomen, with or without hematuria, nausea, and vomiting." Urinary stone
disease was increasingly prevalent, with a lifetime risk of about 12% in men and 6% in women.” The
prevalence of kidney stones in China was 6.4% (6.5% in men and 5.1% in women).’ In the USA, more
than one million patients visit the emergency department for the ARCUC every year." It is described as
one of the worst pains a patient could have and has a considerable impact on quality of life.

Pain relief is the primary goal in the management of patients with ARCUC.! NSAIDs offer effective
sustained analgesia for ARCUC in the emergency department’ and result in a lower need for rescue

analgesia.® The 2017 update of the European Association of Urology (EAU) guidelines recommends
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NSAIDs as the first-line analgesic.' However, its clinical application is partly limited for the increased
risk of major coronary events which increase with dose and duration.”® Furthermore, the onset time of
NSAIDs is relatively slow, with the time to peak plasma concentration of 10-30 minutes after
intramuscular injection’. More than 30% patients did not achieve satisfactory relief of pain after had
NSAIDs’. Adjunctive therapy with quick analgesia effect and less adverse event is needed for patients
with ARCUC.

Acupuncture is a complementary therapy from traditional Chinese medicine, which has the advantages
of quick analgesia.'®"" A meta-analysis suggested that acupuncture may be a potential therapy for
ARCUC." However, to our knowledge, there is no randomized controlled trial (RCT) to measure the
efficacy of acupuncture as adjunctive treatment to NSAIDs for ARCUC. This randomized,
participant-blind, sham-controlled trial is designed to evaluate the efficacy and safety of acupuncture as
adjunctive treatment to diclofenac for ARCUC.

4 Study hypotheses

The following hypotheses will be tested:

H1: There is a significant difference in the participants’ response rate at 10 minutes between the
acupuncture group and the sham acupuncture group

HO: There is no difference in the participants’ response rate at 10 minutes between the acupuncture
group and the sham acupuncture group

5 Methodology

5.1 Study design

This is a single-center, participant-blinded, parallel-group, randomized controlled study at Emergency
Department in China. Participants with ARCUC will be randomized into acupuncture group or sham
acupuncture group in a 1:1 ratio.

5.2 Randomization and blinding

The blocked randomization sequence will be computer-generated with the SAS 9.4 software by an
independent professional statistician (Jing Hu, Beijing Hospital of Traditional Chinese Medicine,
Capital Medical University), who is not involved in the implementation and statistical analysis of the
trial. The sealed envelopes will be numbered in sequential order from 1 to 80 to hide the group
assignments and be saved by a research assistant who does not take part in enrolling patients. When
eligible patients are enrolled into the trial, envelopes will be successively opened by the clinical
research coordinators who are responsible for enrolling the patients. Due to the responsibility of
providing acupuncture and sham acupuncture, the acupuncturists will not be masked. Patients in the
two acupuncture groups will be treated in a single treatment room and be blinded to which acupuncture
method they would receive. In addition, outcome assessors, and statisticians who perform the statistical
analyses will be blinded. The group assignments will be revealed after the statistical analysis is
completed.

5.3 Sample size

In this study, the sample size was priori calculated. Based on the previous literature'® and our clinical
experience, the response rates in the acupuncture group and sham acupuncture group are expected to be
70% and 40%, respectively. The ratio between acupuncture group and sham acupuncture group was 1:1.
A sample size of 80 patients (40 in each group) is estimated to have at least 80% power to detect

difference between groups at a 2-sided significance level of 5% according to the formula:

ezl - 7)) + 20220 - 7)) + 7,1 - x,) ‘. Because there is only one session of acupuncture
"o g :

-7,
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treatment and almost no shedding, no loss to follow-up is considered. Thus, the recruitment goal was
set at 80 patients.

5.4 Participant recruitment, screening and group assignment

Participants who are diagnosed as ARCUC according to the guideline of European Association of
Urology will be recruited at Beijing Hospital of Traditional Chinese Medicine Affiliated to Capital
Medical University.! The recruitment strategy will primarily contain advertisements on outpatient
clinics, the emergency room and hospital social Internet media (WeChat). Written informed consent
will be provided by each patient through research assistant before randomization. The evaluators will
record the data on the electronic case report form (CRF) through the whole trial period. The participant

flow was shown in Figure 1 and Figure 2.

Screening period Treatment period Follow-up period

X-ray test/ VAS . VAS VAS VAS admission rate
: Diclofenac(IM) 5 & R 1
ultrasonography  at baseline at 10 min  at 20 min at 45 min at 72 hours

I
1
1
1
1
' Re-visit and
i
I
I
I
1
1

I N Y I Y I
T T DL L]

VAS VAS VAS VAS and VAS and Adverse events

atOmin at5min at 15min blinding test rescue analgesia at one week
Recruitment Randomization at 30 min at 60 min

Diagnosis Puncture

Figure 1 Procedure of treatment and visit

‘ Patients with acute renal colic caused by urinary caleuli |

|

Screening for eligibility and sign consent |

|

Enrolment

| Baseline assessment ‘
| Randomization (n=60) ‘

|
{ )

Treatment Group Control Group
(Acupuncture + diclofenac sodium) (Sham acupuncture + diclofenac sodium)
n=30 n=30

Response rates, visual analogue score,
Follow-up use of morphine, recurrence,
and adverse event

[ Statistical analysis ‘

-

5

B
=

Figure 2 Flow diagram
5.5 Inclusion criteria
Participants will be included in the study if they meet the following criteria.
1. Diagnosed as ARCUC according to the guideline of European Association of Urology (2017)'
2. Aged 18-75 years (either sex)
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3. Pain intensity of 4 or more out of 10 on a visual analogue scale (VAS)14

4. Written informed consent

5.8 Exclusion criteria

Participants will be excluded from the study if they met the following criteria.

1. Use of any analgesia in the last 6 hours

2. Allergic to diclofenac sodium, morphine, or anisodamine; history of asthma, urticaria or allergic
rhinitis ascribed to acetylsalicylic acid or other drugs containing prostaglandin synthase inhibitors
3. Congestive heart failure, acute ischemic heart disease, or peripheral vascular disease; acute
cerebrovascular disease, increased intracranial pressure; renal or liver failure

4. Active digestive ulcer, pyloric obstruction, or intestinal obstruction

5. Blood system diseases: such as hemophilia, coagulation disorders in patients;
Thrombocytopenia (< 50%¥10°/L); using anticoagulants

6. Glaucoma, elevated intraocular pressure

7. Serious adverse reactions to acupuncture; skin infection at acupuncture site

8. History of mental illness or substance abuse, or have severe cognitive impairment

9. Pregnant or lactating.

6 Outcome measurement

For participants with unilateral osteoarthritis, the knee affected will be assessed throughout the entire
study. For bilateral osteoarthritis, the most painful knee at baseline will be the one assessed throughout
the entire study"’.

6.1 Primary outcome

The primary outcome was the response rate at 10 minutes after needle manipulation. The response
rate was defined as the proportion of participants whose pain score on VAS reduces at least 50%
compared with baseline.’

6.2 Secondary outcomes

1. Total pain

The total pain will be defined by the area under the curve during the 60 minutes."” The pain will
be assessed using a VAS'™ with scores ranging from 0 to 10 at baseline and after 0, 5, 10, 15, 20,
30, 45, and 60 minutes. The bigger of the area under the curve indicates worse pain.

2. Response rate at other times

The proportion of participants achieving significant pain reduction will also be measured after 0, 5,
15, 20, 30, 45, and 60 minutes.

3. Remedial analgesia

The number of patients who receive intravenous morphine and intramuscular racanisodamine will
be recorded after 60 minutes.

4. Re-visit and admission rate

The numbers of patients who re-visit the emergency department or are hospitalized will be
evaluated during 72 hours.

5. Blinding assessment

All patients will be asked to guess whether they receive acupuncture or sham acupuncture after
acupuncture treatment to measure the patient-blinding effects.

6. Adverse events

All adverse events will be recorded by outcome assessors during 7 days after treatment. Based on

5
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the potential relationship between needling and adverse events, adverse events will be categorized
as treatment-related or not.

7 Interventions

Patients in both acupuncture group and sham acupuncture group will receive 50 mg/2 mL diclofenac
sodium intramuscular injection after randomization (Guangdong Bangmin Pharmaceutical Co, LTD).
Both acupuncture and sham acupuncture will be performed by the licensed doctors of traditional
Chinese medicine with at least 5 years of experience. Meanwhile, acupuncture will be performed by the
licensed doctors of traditional Chinese medicine who have been trained how to locate acupoints and
non-acupoints, puncture, and manipulate needles before the trial. Sterile disposable stainless steel
acupuncture needles (length: 40 mm, diameter: 0.3 mm; Hwato, Suzhou, China) will be used. Both
acupuncture and sham acupuncture treatment will only consist of 1 session treatment with 30 minutes.
Needles will be removed if the patients suffer from any adverse events (AEs). Patients will receive
0.1mg/kg intravenous morphine (Northeast Pharmaceutical Group Shenyang First Pharmaceutical Co,
LTD) and 10mg intramuscular racanisodamine (Tianjin KingYork Pharmaceutical Co, LTD) if they
report the severity of pain more than 8 points on the VAS. No additional intravenous fluid will be
administered in the first 60 minutes after administration of the diclofenac sodium.

7.1 Acupuncture

Patients allocated to the acupuncture group will be punctured at the pre-specified acupoints. According
to the theory of traditional Chinese medicine and clinical experience, bilateral Yaotongdian (EX-UE 7)
will be used. According to the National standard of the People's Republic of China, EX-UE 7 will
contain two points on the dorsum of the hand. The one is between the second and the third metacarpal
bones, and the other is between the fourth and the fifth metacarpal bones. These two points are of the
same distance to the metacarpophalangeal joints and the transverse crease of the wrist. The localization
of EX-UE 7 is exhibited in Figure 3. Four needles will be used for per patient, and the depth of needle
insertion will be 8-10 mm. Manipulations of twirling, lifting, and thrusting will be performed on all
needles for at least 30s to reach De qi (a compositional sensation including soreness, numbness,
distention, and heaviness), which is believed to be an essential component for acupuncture efficacy.

7.2 Sham acupuncture

A superficial skin penetration (1-4 mm in depth) at non-acupoints will be performed in the sham
acupuncture group, without needle manipulation for De qi. Based on the search and analyses of
traditional Chinese medicine reference books and acupuncture modern articles, the acupoints with
effects on alleviating ARCUC or pain have been screened. After excluding these acupoints, 16 points
without effects on ARCUC and pain are extracted and the locations 3 mm apart from these 16
acupoints are defined as non-acupoints, which are used in the sham acupuncture group. The locations
of these non-acupoints are shown in Table 4 and Figure 3. To make the quantity of stimulus uniform
between two groups, the same number of needles for sham acupuncture will be same to those in verum
acupuncture. The 16 non-acupoints will be randomly assigned to 8 subgroups and will be recorded in
predetermined computer-made randomization sealed envelopes. Each subgroup has bilateral 2
non-acupoints on the arms. The patients in the sham acupuncture group will be assigned into 1 of these
8 subgroups. This method to define non-acupoints in sham acupuncture has been used in previous

acupuncture trials'.
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® Acupoints used in the acupuncture group

» Non-acupoints used in the sham acupunciure group

Figure 3 Locations of acupoints and non-acupoints

Table 4 Locations of non-acupoints in SA group

Subgroup Non-Acupoints Locations

NA 1 3 mm lateral to the Shanglian (LI9) horizontally

: NA3 3 mm lateral to the Pianli (L16) horizontally
NA 4 3 mm lateral to the Sidu (TE9) horizontally

2 NA 16 3 mm lateral to the Yinxi (HT6) horizontally
NA6 3 mm lateral to the Zhigou (TE6) horizontally

: NA 8 3 mm lateral to the Kongzui (LU6) horizontally

4 NA 12 3 mm lateral to the Jianshi (PCS5) horizontally
NA 2 3 mm lateral to the Xialian (LI8) horizontally
NA 7 3 mm lateral to the Zhizheng (SI7) horizontally

> NA 11 3 mm lateral to the Erbai (EX-UE2) horizontally
NA'S 3 mm lateral to the Sanyangluo (TE8) horizontally

¢ NA 13 3 mm lateral to the Jingqu (LU8) horizontally
NA 9 3 mm lateral to the Ximen (PC4) horizontally

7 NA 15 3 mm lateral to the Tongli (HTS) horizontally
NA 14 3 mm lateral to the Lingdao (HT4) horizontally

s NA 10 3 mm internal to the Erbai (EX-UE2) horizontally

8 Quality control

Both paper files and electronic documents will be preserved for at least 5 years after publication. If
readers have any questions, they can contact the corresponding author for access to the original data.
Patient information will remain anonymous, including name, ID number and telephone number. The
protocol will be reviewed and revised by experts in acupuncture, emergency, urinary surgery,

methodology and statistics. We will perform a pre-specified standard operating procedure, which

7




274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

includes screening patients, improve relevant inspection, intramuscular injection of diclofenac,
acupuncture, filling out the CRF, assessing outcomes and data management. On-site monitoring will be
adopted in this trial per three months. The ethics committee of Beijing Hospital of Traditional Chinese
Medicine Affiliated to Capital Medical University will audit trial conduct per 12 months.
9 Statistical analysis
Patients’ baseline characteristics will be summarized based on groups. Continuous variables will
be described using the mean (standard deviation), or the median (interquartile range) if the
normality assumption is violated. Student’s t text or Wilcoxon rank sum test (if normality is
violated) will be used for comparison of continuous variables among the two groups. Categorical
variables will be described using the frequency (percentage) and compared using the chi-squared
test.

For the primary comparison, the chi-squared test will be used for the response rate (the proportion

of participants whose pain reduced > 50% compared with baseline). For the secondary outcomes,

Student’s t test, chi-squared test, Fisher’s exact test or the Wilcoxon rank sum test will be used to

test the difference of the outcomes including the total pain, remedial analgesia, re-visit and

admission rate, blinding assessment, and adverse events, between groups according to the
distribution of variables. There is no interim analysis or additional analysis in this trial.

All efficacy analyses will be performed using the intention-to-treat set, which includes all

randomized patients. Missing data will be dealt with the last observation carried forward (LOCF).

All analyses will be performed using SPSS version 23.0 (IBM SPSS Statistics, New York, USA).

The level of significance will be established at o < 0.05 with a two-sided test.

9 Protocol revision history

1. The time points of 0 minute and 1 minute were changed as baseline and 0 minute, respectively.

2. The mixed effects model was used to evaluate the between-group differences of the total pain

during the trial instead of Student’s t test, because it is more conservative.

3. The difference of VAS at 10 minutes was evaluated with analysis of covariance (ANCOVA)

adjusting for baseline VAS as sensitivity analysis according to the advice of reviewers.

4. The depth of puncture in acupuncture was 8-10 mm in this trial. The original depth of 10-15mm

was a calculation error.
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