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Abstract

Background: Stroke is the prime cause of morbidity and mortality in the general population, and hypertension will
increase the recurrence and mortality of stroke. We report a protocol of a pragmatic randomized controlled trial (RCT)
using blood pressure (BP)-lowering acupuncture add-on treatment to treat patients with hypertension and stroke.

Methods: This is a large-scale, multicenter, subject-, assessor- and analyst-blinded, pragmatic RCT. A total of 480 patients
with hypertension and ischemic stroke will be randomly assigned to two groups: an experimental group and a control
group. The experimental group will receive “HuoXueSanfeng" acupuncture combined with one antihypertensive
medication in addition to routine ischemic stroke treatment. The control group will only receive one antihypertensive
medication and basic treatments for ischemic stroke. HuoXueSanFeng acupuncture will be given for six sessions weekly
for the first 6 weeks and three times weekly for the next 6 weeks. A 9-month follow-up will, thereafter, be conducted.
Antihypertensive medication will be adjusted based on BP levels. The primary outcome will be the recurrence of stroke.
The secondary outcomes including 24-h ambulatory BP, the TCM syndrome score, the Short Form 36-item Health
Survey (SF-36), the National Institute of Health Stroke Scale (NIHSS), as well as the Barthel Index (BI) scale will be
assessed at baseline, 6 weeks and 12 weeks post initiating treatments; cardiac ultrasound, carotid artery ultrasound,
transcranial Doppler, and lower extremity ultrasound will be evaluated at baseline and 12 weeks after treatment. The

safety of acupuncture will also be assessed.

Discussion: We aim to determine the clinical effects of controlling BP for secondary prevention of stroke with

acupuncture add-on treatment.

Trial registration: ClinicalTrialsgov, ID: NCT02967484. Registered on 13 February 2017; last updated on 27 June 2017.
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Background

Worldwide, stroke is a leading cause of death and dis-
ability [1-3]. A patient with a history of stroke is more
vulnerable to recurrence [4, 5]" Especially in China, the
recurrence rate of stroke is higher than that of western
countries [6, 7]. Recurrent stroke demonstrates higher
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mortality and disability rates than the previous stroke,
which is a heavy burden on both health care resources
and society in general [7, 8]. Ischemic stroke is the most
common type of stroke and 72.7% of Chinese ischemic
stroke patients also suffer from hypertension [6], an in-
dependent risk factor for stroke recurrence [9]. There-
fore, it would be of great benefit in combating stroke
recurrence to decrease blood pressure (BP).
Antihypertensive medications have been regularly used
to reduce BP; however, low adherence to antihyperten-
sive medications is prevalent due to various factors
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including prior experience of medication side effects [10],
leading to poor BP control [11]. Uncontrolled BP maybe
related to side effects or interactions of antihypertensives
and this observation is more commonly noted in older
populations [12, 13]. Moreover, a former meta-analysis
has shown that only angiotensin-converting enzyme inhib-
ition (ACEI) plus diuretics significantly decreases recur-
rent stroke events, and no significant association between
BP reduction and all adverse outcomes was found [14]. It
is apparent that the benefit of ACEI plus diuretics for sec-
ondary prevention of stroke is explained by mechanisms
beyond the effects of lowering BP alone. The underlying
mechanisms may be the divergent cardiovascular effects
of ACEI [15], and the ability of diuretics to reduce protein-
uria and protect the vascular endothelium [16]. Addition-
ally, the presence of a J-shaped relationship between BP
and risk of recurrent stroke is, to a certain degree, con-
firmed by previous research [17]. Under this context, in
order to effectively regulate BP for reducing stroke recur-
rence, it is urgent to find an alternative that will affect
multiple targets.

Acupuncture, with a long history of development in
Chinese medicine, is becoming the focus of clinical re-
searchers as an alternative for treating hypertension
[18, 19]. Acupuncture-induced regulation of BP has
been found to involve peripheral and central neural sys-
tems [20] and immune modulation mechanisms [21].
Its multiple-target features might explain the potential
of acupuncture in effectively regulating BP to reduce
stroke recurrence.

The synergistic BP-lowering effectiveness of acupunc-
ture and antihypertensive agents has been proven,
despite there formerly being insufficient evidence for
acupuncture alone in lowering BP [22]. Recently, re-
searchers have reported some positive results regarding
sole acupuncture treatment for hypertension [23-25].
The reasons for this paradoxical situation could be dis-
parities in acupuncture manipulation skills as well as
other technical factors. Considering the limited report-
ing quality, the effect of pure acupuncture in lowering
BP remains elusive.

Given that complementary and alternative interventions
are recommended for mild and moderate hypertensive pa-
tients [26], we cautiously decided to select the hyperten-
sive patients with uncontrolled BP (systolic BP > 140 and
<160, or/and diastolic BP 290 and <100 mmHg) who
were taking one class of antihypertensive drugs to be the
participants. The difference between the control and ex-
perimental groups is that in our experimental group,
after a period of BP-lowering acupuncture add-on
treatment, i.e., the “HuoXueSanFeng” needling method
which has been proved to positively treat primary hyper-
tension [27-33], if the BP falls below 140/90 mmHg, the
prior antihypertensive drugs will be ceased, so as to
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observe the clinical effects of pure acupuncture on BP.
Moreover, aiming to create a situation that is analogous to
the real world, antihypertensive drugs will be adjusted
based on the patients’ BP readings (detailed in the
“Antihypertensive medication adjustment” section below)
in both groups, respectively.

Altogether, our team conceived this high-quality, prag-
matic randomized controlled clinical trial with the pri-
mary objective to determine whether BP-lowering
acupuncture add-on therapy could decrease the recur-
rence of first-time ischemic stroke in patients during the
9-month follow-up period.

Methods/design

Study design and setting

Our study is a prospective, multicenter, subject-, asses-
sor-, and analyst-blinded, pragmatic randomized con-
trolled trial. The research period lasts from May 2015 to
May 2020 (201507001-08). Five centers from five cities
will be involved in recruitments, treatments, and assess-
ments. Informed consent will be obtained after screening
for eligibility, then baseline assessments will be con-
ducted before randomization (details in Table 1). Eligible
patients will be allocated, in a 1:1 ratio using a dynamic
randomization procedure, into a BP-lowering acupunc-
ture therapy group (experimental group) and a control
group. After randomization, the patients in the experi-
mental group will be additionally treated by the HuoXue-
SanFeng needling method (a BP-lowering regimen) plus
the “XingNaoKaiQiao” needling method [34] (a formula
for stroke) over 12 weeks, whereas the control group will
be only given the XingNaoKaiQiao needling method for
12 weeks. Other routine ischemic stroke treatments in
both groups will be provided. During the whole process
of our study, the antihypertensive medications will be
adjusted based on the BP level in the two groups (details
displayed in the “Antihypertensive medication adjust-
ment” section). The primary outcome will be all recur-
rent stroke cases over a follow-up period of 9 months
after receiving 12-week acupuncture treatments. Our
protocol presentation is in accordance with the Standard
Protocol Items: Recommendations for Interventional
Trials 2013 (SPIRIT 2013) guidelines. The study flow-
chart is presented as Fig. 1.

Participants

We will recruit 480 eligible patients from (1) The First
Teaching Hospital of Tianjin University of traditional
Chinese medicine (TCM), (2) Longhua Hospital
Shanghai University of Traditional Chinese Medicine,
(3) Chongqing Traditional Chinese Medicine Hospital, (4)
Mianyang Hospital of Traditional Chinese Medicine, and
(5) Shenzhen Bao’An Traditional Chinese Medicine
Hospital Group. The eligible patients must satisfy the
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Table 1 Study schedule
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Period Screening Baseline Treatment (weeks 1-12) Follow-up (weeks 13-48)
Week Week 0 Week 0 Week 6 Week 12 Week 24 Week 48
Eligibility X

Demographic medical history X

Informed consent X

Basic laboratory test® X X X

24-h ABPM X X X

TCM syndrome score, SF-36 X X X

NIHSS, Bl X X X

ESRS X X
Follow-up BP X X
Recurrence of stroke X
NO, ET, Hey, sCD40L, Copeptin X X X

ECG X X X

Chest X-ray X

Color Doppler ultrasound® X X

All-cause mortality rate X
Combined diseases and drugs Record at any time

Antihypertensive medication adjustment Record at any time

Adverse event Record at any time

Daily BP Record everyday (based on BP diary)

Safety of acupuncture Record at any time

Patients’ compliance X

Basic laboratory test®: blood, urine, and stool routine, coagulation function, D-dimer, liver and kidney function. Color Doppler ultrasound®: cardiac ultrasound,
carotid artery ultrasound, transcranial Doppler of lower extremities ultrasound. ABPM ambulatory blood pressure monitoring, SF-36 Short Form 36-item Health
Survey, NIHSS National Institute of Health Stroke Scale, B/ Barthel Index, ESRS Essen Stroke Risk Score, BP blood pressure, NO nitric oxide, ET endothelin,
sCD40L soluble CD40 ligand, ECG electrocardiograph, Hcy homocysteine, TCM traditional Chinese medicine

criteria defined below. Patients who express a general
interest in taking part in the study will meet with one of
the study personnel to be informed of all necessary infor-
mation in oral and written form. After fulfilling the criteria
and signing the consent, the study personnel will assign
the patient to the acupuncturist and the neurologist who
is in charge of the patient.

Inclusion criteria

Patients will be further screened for eligibility if they ful-
fill all of the following inclusion criteria: (1) first-ever is-
chemic stroke that has been confirmed by cranial
computed tomography (CT) or magnetic resonance im-
aging (MRI), with stroke duration over 2 weeks and less
than 6 weeks; (2) BP below 160/100 mmHg on using
one antihypertensive medication except the fixed-dose
combinations, for at least 2 weeks; (3) aged 35 to
70 years; and (4) voluntary informed consent signed.

Exclusion criteria
Patients will be excluded if they have any one of the fol-
lowing: (1) secondary hypertension, (2) antihypertensive

medication general use for reasons other than BP control,
such as long-term need for beta-blockers or diuretics or
non-dihydropyridine calcium channel antagonists for car-
diac conditions, (3) BP below 140/90 mmHg when taking
one hypotensive drug, (4) other coexisting nervous system
diseases like epilepsy and peripheral nerve injuries, (5)
severe hematopoietic system conditions, coagulation
dysfunction, and cancers, (6) diabetic nephropathy, severe
liver and renal function impairment, severe heart or lung
dysfunction, and arrhythmia, (7) local infection at or
around the acupoint, (8) pregnant or lactating women,
and (9) recruitment into other clinical trials within
1 month.

Ethical issues

Our protocol complies with the principles of the
Declaration of Helsinki and has been approved by the
central Independent Ethics Committee (IEC) of The
First Affiliated Hospital of Tianjin University of
Traditional Chinese Medicine (TCM) for the various
centers (reference number: TYLL2016[K]NO.007). We
have also registered at ClinicalTrials.gov (NCT02967484).
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[ Recruiting ]
v

Screening (week 0)

]

[ Baseline assessment (week 0) ]

v

Eligible patients (480)

v

[ Dynamic randomization ]

v

Experimental group (240)
“HuoXueSanFeng’acupuncture,
Basic treatment®

Control group (240)

Basic treatment

v
6 times per week (weeks 1-6)
Acupuncture
3 times per week (weeks 7-12)
[ 36-week follow-up (weeks 13-48) ]
[ Outcome measure ]
I
| 1 1 |
Baseline I week 6 ] [ week 12 ] [ week 24 ] Ueek 48 J
| | I |
@ The recurrence of stroke (fatal or nonfatal) at week 48; \

© 24h ABPM, Daily blood pressure (based on Blood Pressure Dairy);

© NIHSS, BI, ESRS, TCM syndrome score,SF-36;

© NO, ET, Hcy, sCD40L, copeptin;

€ Blood, urine and stool routine test, coagulation function, D-dimer, liver
and kidney function, ECG, chest x-ray;

© Cardiac ultrasound, carotid artery ultrasound, transcranial doppler, and both lower
extremities ultrasound; all-cause mortality rate at week 48;

@ Evaluation of safety of acupuncture and adverse event (record at any time) /

v

[ Data collection and analysis ]

Fig. 1 Study flowchart®: XingNaoKaiQiao acupuncture + other routine ischemic stroke interventions + one class of antihypertensive drug. ABPM
ambulatory blood pressure monitoring, N/HSS National Institute of Health stroke scale, B/ Barthel Index, ESRS Essen Stroke Risk Score, TCM
traditional Chinese medicine, SF-36 the medical outcome study (MOS) 36-item Short Form Health Survey, NO nitric oxide, £T endothelin, Hcy
homocysteine, sCD40L soluble CD40 ligand, ECG electrocardiogram

The overall supervision of our trial will be in the charge of
the central IEC of the First Affiliated Hospital of Tianjin
University of TCM; any change in the protocol will be
submitted to, and decided by, the Ethics Committee.

Recruitment strategies

Firstly, all the patients will be enrolled from the in-
patient departments of the acupuncture and moxibus-
tion sections of each branch center, to fulfill the
completion of the consistent acupuncture treatments for

6 weeks. We will also use advertisements, such as
printed recruitment posters, in each participating
hospital, and the various social media platforms to
distribute the trial information.

Informed consent

The details of our study, including trial objectives, char-
acteristics, probable benefits and risks, other available
treatment alternatives, and the subjects’ rights as well as
obligations as stated in the Declaration of Helsinki, will
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be made clear to the patients by a study personnel who
has their grouping code, and their agreement will be re-
quired. After obtaining the written informed consent,
the subjects will be enrolled in the study.

During the process of the trial, if new points regarding
the study ethics emerge, written revisions regarding the
informed consent will be handled by the Ethics Commit-
tee and, after their approval, the individuals’ consent will
be requested again. In case of the patients’ withdrawal,
their available data will be kept for the final analyses.

Randomization and allocation concealment

All the eligible participants will be randomized into the
experimental group or the control group, in a 1:1 ratio,
using minimization, a dynamic random allocation tech-
nique by the MINIM program installed in each separate
center. The baseline prognostic factors related to stroke
recurrence, including age, categorized as 35-50, 51-65,
and 66-70 years), gender, smoking status, diabetic status
and atrial fibrillation, classified as “no” or “yes with/with-
out anti-coagulation,” will be balanced between groups
according to the minimization procedures. The
computer-generated randomization grouping code will
be offered after the recruitment of the eligible patients
so that allocation concealment should be ensured.

Interventions (Table 2)
Both groups receiving acupuncture treatments ensures
the blinding of subjects.

Experimental group
Patients in the experimental group will be given
HuoXueSanFeng acupuncture therapy, in addition to
the control group interventions. To ensure the optimal
effects of acupuncture stimulation, all the therapists are
required to have clinical experience of acupuncture treat-
ments for at least 8 years.

Disposable, sterile needles with a diameter of 0.25 mm
and a body length of 40 mm (HUATO, Suzhou, China)

Table 2 Protocol form
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will be used. Patients are asked to adopt the supine pos-
ition. Acupoints used here are bilateral Renying (ST9),
Hegu (L14), Quchi (LI11), Taichong (LR3), and Zusanli
(ST36). The acupoint locations with reference to the
World Health Organization (WHO) standards in the
Western Pacific Region, and the corresponding manipu-
lations of the aforementioned acupoints are listed in
Table 3, which accord with those described in a previous
paper [32]. All the manipulations will be applied for
1 min and the needles are retained for 30 min.

The patients will be provided with HuoXueSanFeng
acupuncture treatments six times per week in the first
6 weeks, referred to as the consistent treatment period.
The consolidation period consists of three sessions of
HuoXueSanFeng acupuncture treatments weekly in
the following 6 weeks with a total of 12 weeks of
HuoXueSanFeng acupuncture treatments performed in
the experimental group.

Control group

The control group will receive one antihypertensive
medication on the basis of ischemic stroke routine
care. In our trial, basic ischemic stroke medical care
includes 12 weeks of XingNaoKaiQiao needling ther-
apy plus other forms of routine stroke care. Twelve
weeks of XingNaoKaiQiao needling therapy should
also aid in the improvement of compliance in both
groups for its high acceptance and remarkable effect-
iveness for stroke. All medications must be recorded in
the drug combination form, including the types, dos-
age, usage frequency and time, etc., in order to provide
data for analysis and the report summary. The
acupuncture needle is the same with that used in
HuoXueSanFeng  acupuncture  treatments. The
acupoint locations and manipulations are presented in
Table 3. No common acupoints are used in the two
formulas. The retention time and frequency of treat-
ments are identical to HuoXueSanFeng acupuncture
therapy. During the entire process of our study, the

[tem Control group

Experimental group

Aim To testify the efficacy of the acupuncture method of HuoXueSanfeng on stroke recurrence among ischemic stroke patients

with hypertension

Interventions

routine care for stroke

Intervention time

Observation time

1 type of antihypertensive drug (may be adjusted based on
the BP levels) + XingNaoKaiQiao acupuncture method + other

HuoXueSanfeng acupuncture method + XingNaoKaiQiao
acupuncture method + 1 type of antihypertensive drug
(may be adjusted based on the BP levels) + other routine
care for stroke

Continuous treatment period: 6 times a week, 6 weeks Consolidation treatment period: three times a week, 6 weeks

Before treatment, 6 weeks, 12 weeks, 24 weeks, and 48 weeks after treatment

Researchers To ensure the optimal effects of acupuncture stimulation, our therapists will be required to have clinical experience
of acupuncture treatments for at least 8 years
Materials Disposable, sterile needles, 0.25 mm in diameter and 40 mm in length (HWATO, Suzhou, China)

BP blood pressure
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Table 3 Acupoint form
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Treatment methods Points

Location

Acupuncture method

Using the twisting technique of the reinforcing
method of the second definition from Xue-min Shi
academician, namely low amplitude (torsional
amplitude less than 90°), high-frequency

(120-160 times/min), the operation lasting

for 1 min

Using the twisting technique of the first
definition of the reducing method from
Xue-min Shi, academician

Using the twisting technique of the first definition
of the reducing method from Xue-min Shi, academician

Using the twisting technique of the first definition
of the reinforcing method from Xue-min Shi,
academician

Using the twisting technique of the first definition
of the reinforcing method from Xue-min Shi,

academician

Using the combination of the reducing method of
twirling lifting and thrusting needles, the operation
lasts for 1-3 mins

Using the reducing method of “sparrow-pecking”
until tears fall or appear in the eyes

Using the reinforcing method of twirling, lifting, and
thrusting needles, until the lower limb consecutively
twitches 3 times

Using the reducing method of twirling, lifting,
and thrusting needles, until the upper extremity
twitches 3 times

Using the reducing method of twirling, lifting, and
thrusting needles, until the needling feeling is felt
from the elbow joint to the fingers; or manual
extorsion 3 times

Using the reducing method of twirling, lifting,

Acupuncture Renying In the neck next to the thyroid cartilage, the anterior
method of (ST9) border of sternocleidomastoid, at the common carotid
HuoXueSanFeng artery pulsation site
Hegu In the back of the hand, between the first and
(LI4) second metacarpals, at the midpoint of the second
metacarpal radially
Taichong  In the dorsum of the foot, at the head of the first
(LR3) metatarsal space
Quchi In the lateral end of the cubital crease, at the midpoint
(L of the ligature between the end point of the cubital
crease and the lateral epicondyle of the humerus with
the elbow bent
Zusanli In the anterior lateral of crus, 3 B-cun under Dubi (ST35),
(ST36) one transverse finger width from the anterior tibial border
Acupuncture Neiguan  In the volar aspect of the forearm, at the junction of
method of (PC6) Quze (PC 3) and Daling (PC7), 2 B-cun above the wrist
XingNaoKaiQiao crease in the space between tendon palmaris longus
and vagina tendinis musculi flexoris carpi radialis
Shuigou In the face, at the intersection point of the upper 1/3
(DU26) and middle 1/3 of the philtrum groove
Sanyinjiao  In crus inside, 3 B-cun above the upper border of
(SPe) the medial malleolus of the ankle at the posterior
border of the tibia
Jiquan At the apex of the axilla, the site of the pulse of
(HT1) the axillary artery
Chize In the cubital crease, at the depression of the
(LU5) bicipital muscle tendon radialis at the elbow
Weizhong At the midpoint of the popliteal crease, at the
(BL40) midpoint between the femoral biceps tendon

and the semitendinosus tendon

and thrusting needles, until the lower extremity
twitches 3 times

B-cun: proportional bone cun. This method divides the height of the human body into 75 equal units. Using joints on the surface of the body as the primary
landmarks, the length and width of every bodily region is measured by such proportions

control-group patients are prohibited from receiving
any BP-lowering acupuncture therapy, and any
violations will be recorded.

Antihypertensive medication adjustment

After randomization, an electronic BP machine and a
BP diary notebook will be delivered to all patients for
measuring and recording their BP levels. During the
first 6-week inpatient treatments, they will be
instructed how to use the machine accurately. BP will
be measured within 1 h after morning waking before
taking antihypertensive medications, at 3 h after taking
antihypertensive medications, at 4 p.m. and before
bedtime over the entire process. On each occasion,
three repeated measurements of supine BP, following a
rest of at least 15 min, will be conducted at 1-min

intervals. The antihypertensive medication classes in
both groups will be recorded. Lifestyle advice regard-
ing hypertension and stroke will be given to the
patients. In the experimental group, if the patients
have a mean BP level below 140/90 mmHg for three
consistent days, they will receive solely acupuncture
treatment; thereafter, once their BP levels increase to >
140 mmHg systolic and/or =90 mmHg diastolic for
1 month, prior antihypertensive medications should be
re-dispensed. Otherwise, if BP levels are > 160 mmHg
systolic and/or > 100 mmHg diastolic for three consist-
ent days after initiating HuoXueSanFeng acupuncture
treatments or over the follow-up period, additional
antihypertensives should be prescribed. All the
medication adjustments will be filled out in the Case
Report Forms (CRFs).
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For the control group, when the average systolic BP in-
creases to > 160 mmHg and/or diastolic BP > 100 mmHg
lasting for three continuous days in the study period,
other antihypertensive drugs will be prescribed in the
opinion of the treating physicians, and these will be docu-
mented for final analyses.

Outcome assessments

The assessors are blinded to grouping. The primary out-
come will be all cases of recurrent stroke over a follow-up
period of 9 months after receiving 12-week acupuncture
treatments. Secondary endpoints, such as 24-h ambulatory
BP, TCM syndrome score, Short Form 36-item Health
Survey (SF-36) results, National Institute of Health Stroke
Scale (NIHSS) and Barthel Index (BI) scale scores will be
assessed at baseline, 6 weeks, and 12 weeks post initiating
treatments; serum nitric oxide (NO), endothelin (ET),
homocysteine (Hcy), soluble CD40 ligand (sCD40L), and
copeptin levels and cardiac ultrasound, carotid artery
ultrasound, transcranial Doppler, and lower extremity
ultrasound results will be evaluated at baseline and
12 weeks after treatment. Other safety indicators including
baseline general physical examination, blood, urine, and
stool routine tests, coagulation function, D-dimer level,
liver and kidney function, electrocardiograph as well as
a chest X-ray will also be examined 12 weeks after
randomization. At 6 months after randomization,
blood, urine, and stool routine tests, coagulation func-
tion, D-dimer level, liver and kidney function, electro-
cardiograph, NO, ET, Hcy, sCD40L, and copeptin tests
will be re-checked, with some hope of improving
patients’ adherence to treatment. All-cause mortality
will also be evaluated during the follow-up period. The
Essen Stroke Risk Score (ESRS) will be additionally
assessed at baseline and 1 year post randomization.

Follow-up

After finishing the acupuncture treatments, patients will
be followed up monthly via telephone for 1 year post
randomization. Stroke recurrence, all-cause deaths and BP
control will be investigated and recorded in the CRFs. The
patients will be required to use the BP diaries to record
their BP four times daily. If the BP is < 160 mmHg systolic
and/or < 100 mmHg diastolic for 1 month, the patient will
be advised to take antihypertensive medications, which
will be documented in the CRF.

Sample size and statistical methods

The sample size calculation of the study was based on
China’s Ministry of Health data suggesting that at least
197 patients are required in each group for the final ana-
lysis to achieve a power of 80% to demonstrate a recur-
rence rate of 7%, rather than 16% resulting from
HuoXueSanFeng acupuncture (data not shown, please
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see Additional file 1), at a two-sided significance level of
5%. Given a projected dropout rate of 15%, we aimed to
recruit 480 patients for the study.

Statistical analysis will be conducted by a third party
who is unaware of the treatment allocation. Data will be
analyzed with SAS 9.1 and SPSS 19.0 software packages.
Two-sided P <0.05 represents statistical significance for
all the analyses. Both intention-to-treat analysis (ITT)
and per-protocol (PP) analysis will be performed. We
will compare the result of ITT analysis with that of PP
analysis to determine whether the results are consistent.
For the ITT analysis, missing data will be handled by
Last Observation Carry Forward rules, in brief, the fi-
nally observed data will be used for replacement of the
missing primary variables.

Baseline demographic characteristics, including individ-
ual variables, such as age, sex, history of atrial fibrillation
with or without current anti-coagulation medication, his-
tory of diabetes and smoking, and other baseline values,
will be expressed with descriptive statistics for the two
groups. For the primary outcome, recurrent stroke events,
and secondary outcomes, the mortality rate and detailed
causes (stroke or non-stroke), will be described as percent-
age (%), between-group difference will be analyzed using
the chi-square test or Fisher’s exact test. For filling in the
daily BP diary, it is required to measure BP four times
each day at baseline before treatment, 2 weeks, 6 weeks,
12 weeks, 6 months, and 1 year after treatment. We will
compare between-group or within-group values at the in-
dicated time points. For highly effective use of the daily
BP data, on one hand, we will collect all the values of the
measurements at the same time in the day until each pre-
designed time point for comparison and, on the other
hand, we will collate the four daily measurements to yield
an average value in a day for later comparison at the time
points mentioned above. Other secondary endpoints at
different time points will also be compared. All the above
different time-point assessments will be analyzed by re-
peated measures analysis of variance (ANOVA). Adverse
events in each group will be documented as percentage
(%) for safety assessments using the chi-square test or
Fisher’s exact test.

Patient safety

In the process of acupuncture treatment, possible ad-
verse events (AEs) including subcutaneous hematoma,
infection, alcohol allergy, etc., will be observed in detail
and documented in the CRFs. Causality between acu-
puncture and AEs will be assessed. If serious AEs do
occur, the grouping will be un-blinded and we will
report the AE to the project leader (PL) and Ethics
Committee immediately, who will make a decision on
whether the participant needs to be withdrawn from the
study, or whether the trial should be adjusted or
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terminated. For those who suffer harm from trial partici-
pation, we will treat them free of charge until they
recover.

Data management and quality control

The teaching and research office of epidemiology and
statistics of the Chinese People’s Armed Police Force
Logistics College is fully responsible for the data
management of the project. Prior to the project, the
center has been involved in the design of the project,
which has been discussed twice monthly with the
principle experts in the State Administration of
Traditional Chinese Medicine of the People’s Republic of
China, and project implementation throughout the
process has successfully completed quality control and
data management scrutiny. A specific research assistant
(RA), who is masked to treatment allocation, will enter
the clinical data. Data will be obtained by direct ques-
tions to patients, from medical records, and a the
patient’s relative or proxy. The personal information of
the patients will be kept in the specific files with pre-set
codes. Entering data into CRFs and other essential skills
was covered during the training session prior to study
commencement.

All the researchers will accept centralized and unified
training before research implementation to help them be-
come familiar with, and master, the diagnosis, treatment
measures and basic assessment skills, in order to improve
the researchers’ internal observation consistency. A three-
level inspector appointed for the national Chinese
Medicine Clinical Research Base Unit, First Teaching
Hospital of Tianjin University of TCM, and each subcen-
ter will regularly carry out quality monitoring and supervi-
sion throughout the study.

Dissemination

We plan to publish several Chinese and English articles,
and hold one or two seminars yearly to disseminate part
of our new findings to health care professionals, the
public, and other relevant groups. On the other hand,
the participants will be instructed on how to better man-
age their condition after the results yield useful informa-
tion. After our trial finishes, we will make an effort to
share our findings with the experts from other Chinese
medical fields, hoping to benefit them by the drafting of
stroke and hypertension guidelines incorporated into the
features of TCM.

Biological specimens

The patients’ blood samples for the inpatient routine
tests will be collected and analyzed as usual. For testing
serum NO and ET concentrations, about 3—5 ml venous
blood will be collected; after centrifugation, the
remaining serum will be subpacked into frozen tubes,
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followed by concise labeling, then kept for no more than
6 months in a refrigerator at —80 °C until final analysis
by the chemical reagent corporation.

Discussion

Acupuncture within Chinese medicine has become a vis-
ible international brand of China. Both stroke and hyper-
tension are heavy global disease burdens and both have
alarmingly high comorbidities [35] which are associated
with a poorer prognosis. Antihypertensive medications
have been commonly used for preventing stroke recur-
rence. However, evidence-based medicine data regarding
secondary prevention of stroke by antihypertensives is
controversial [14, 36]. Therefore, it is of great clinical
significance that our study aims to decrease recurrent
stroke using acupuncture, in the hope of increasing
western knowledge of acupuncture.

As early as in 1983, the WHO recommended non-
drug therapy as the preliminary and auxiliary treatment
of mild-to-moderate hypertension [26]. With the en-
hancement of people’s drug safety awareness, the pro-
portion of non-drug therapy in the treatment of
hypertension has gradually increased. Acupuncture, with
its advantages of convenience, satisfactory effects and
few adverse reactions [37], is attracting increasing clin-
ical attention and is also becoming one of the hotly de-
bated topics in the study of alternative medicine
worldwide.

The acupuncture method of XingNaoKaiQiao for the
treatment of stroke was launched in 1972 by the first,
and to date, only Chinese academician of engineering
in the acupuncture discipline, Xue-min Shi, who de-
voted himself to introducing acupuncture to the whole
world and developed an international academic team
that cooperates with Germany, France, Japan, and
Singapore, among other countries. For its internation-
ally substantial contributions, XingNaoKaiQiao need-
ling therapy for stroke has been recognized as another
special acupuncture technique in addition to acupunc-
ture anesthesia by foreign health care researchers.
Besides the confirmed effects for stroke by our own
team, the others also reported its encouraging results
for stroke patients [38]. With the great success of
XingNaoKaiQiao, academician Xue-min Shi gained dee-
per insight into secondary stroke prevention, and estab-
lished another acupuncture treatment for hypertension
called HuoXueSanFeng, the BP-lowering acupuncture
regimen used in our trial. Our previous researches have
shown that this acupuncture method reduces BP for
primary hypertension patients, and its immediate and
long-term antihypertensive efficacy is significant for ei-
ther BP-lowering or improving the patients’ clinical
symptoms [27-33]. So, here we also want to investigate
the BP-controlling effect of HuoXueSanFeng, especially
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regarding its sole efficacy, in a larger sample size
population. In this study, both XingNaoKaiQiao and
HuoXueSanFeng needling therapy are performed over
the 12-week treatment period; XingNaoKaiQiao therapy
is a general treatment for stroke with a high credibility,
its free treatment here will enhance adherence with
participation. Additionally, because both groups are
needled, subject blinding should be ensured, minimiz-
ing the placebo effect of acupuncture.

Of note, in our trial, we cautiously selected three sec-
ondary endpoints, namely, Hcy, sCD40L, and copeptin
levels, which were closely related to stroke recurrence.
Elevated Hcy levels have been reported to be indicative
of an increased risk for ischemic strokes and recurrent
strokes [39]. sCD40L appears to be an independent pre-
dictor for stroke recurrence [40]. Copeptin has been
studied to be a predictor of both severity at admission
and 1-year stroke recurrence in stroke patients [41].
Assessing the influence of our study treatment on them
might be reflective of the effects on stroke recurrence
via acupuncture lowering hypertension.

The multicenter approach of our study allows more
generalisable interpretation of the results and the usage
of standardized, cross-culturally adapted assessment al-
lows comparison and pooling of all study data from dif-
ferent trial centers. Considering methodological and
ethical reasons, acupuncture will be delivered to both
groups to prevent bias through potential placebo effects.
To improve operation and observation consistency, the
research sets strict rules that must be followed.

The unavoidable weaknesses of our trial are as follows:
(1) the five hospitals are located in different cities, so the
standard of acupuncture manipulation will differ between
them. Therefore, strict training and supervision will be
implemented to ensure unified and consistent operation
as far as possible, (2) despite the subject- and assessor-
blinding, there are still some patients who will likely know
which group they are in; therefore, we would keep the pa-
tients separate when receiving treatment to avoid them
talking to each other; (3) after completion of the 12-week
treatment, a 9-month follow-up will be conducted. This
time span means that participant compliance could be a
problem. Accordingly, we have designed the BP diary and
regular telephone follow-up to try to minimize this.

Additional files

Additional file 1: Sample size calculation process. (DOC 31 kb)
Additional file 2: SPIRIT 2013 Checklist. (DOC 139 kb)
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