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Abstract
Though stroke is the second leading cause of death in the world, whether acupuncture is
effective in preventing stroke for patients with TIA caused by comorbidity of high blood
pressure (HBP) or diabetes mellitus type 2 is unknown. This study investigates the effectiveness
of acupuncture in decreasing stroke risk among patients with TIA caused by high blood pressure
or diabetes mellitus type 2 using the cross sectional study. Three hundred subjects will be
initially enrolled into the study and will be randomized into one of three groups, consisting of
two cases for acupuncture and one control (each group consists of 100 subjects). Control group
will be treated using conventional western treatments and two cases of acupuncture treatments
with scalp acupuncture and body acupuncture together will be given on a basis of once a week
for initial 3 months protocol (12 treatments total), and reevaluated at 3 rd month, 6th month, and
12th month time point. This will be the first study that compares the effects of acupuncture
treatments with the comorbidities of high blood pressure or diabetes mellitus type 2 regarding
possible reduced risks of strokes in the long term.
Keywords : acupuncture, high blood pressure, diabetes mellitus type 2, transient ischemic attack
(TIA), preventing stroke
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1. Background
1.1 Description of the condition
Stroke is the second leading cause of death in the world 1. In the USA, stroke accounted for
about one of every 19 deaths in 2010. On average, someone dies of stroke every four minutes 2.
Although age-standardized rates of stroke mortality have decreased worldwide in the past two
decades, the absolute numbers of people with first stroke (16.9 million), stroke survivors (33
million), stroke-related deaths (5.9 million), and disability-adjusted life-years (DALYs) lost (102
million) in 2010 were still high and had significantly increased since 1990 (68%, 84%, 26%, and
12% increase, respectively), imposing a great burden on families and communities in lowincome and middle-income countries3 .
1.2 The definition of transient ischemic attack (TIA)
The definition of transient ischemic attack (TIA) has evolved over the past few decades. A TIA
is generally considered as one of warning signs of a stroke. Classically, a TIA was defined as a
sudden, focal neurological deficit of less than 24 hours in duration. This definition has evolved to
incorporate ongoing advances in neuroimaging and acute stroke protocols. For instance, 30%–50%
of patients diagnosed to have TIA using the classical ‘time-based’ criteria were found to have
central nervous system (CNS) infarction on diffusion-weighted magnetic resonance imaging
(MRI).4 More recently, the 2009 American Heart Association/American Stroke Association’s
‘tissue-based’ definition of TIA stated that it is “a transient episode of neurological dysfunction
caused by focal brain, spinal cord or retinal ischemia without acute infarction”.4
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1.3 The diagnosis of Transient Ischemic Attack
The diagnosis of CNS infarction is based both on careful clinical assessment and evidence on
advanced neuroimaging5. Early neuroimaging is crucial, as it affects decision-making on timesensitive interventions in acute stroke management. On MRI, a lack of evidence of infarction in
patients with symptoms of cerebral ischemia distinguishes a TIA from an acute ischemic stroke.
In cases where advanced neuroimaging is not available, CNS infarction is diagnosed when focal
neurological deficits persist for 24 hours or more, or until death, whichever is earlier. Proper
documentation of evidence for diagnosing TIA or acute stroke is important in view of
medicolegal ramifications in insurance claims. TIA and acute ischemic stroke are part of the
cerebral ischemia spectrum. TIA represents a milder event in which neurological cell death or
infarction has not yet occurred, and thus may be prevented6.
1.4 Risk factors for TIA
Both TIAs and acute ischemic strokes occur because of cerebral ischemia and are associated
with vascular risk factors13. Table I summarizes the established modifiable risk factors of TIA
and acute ischemic stroke14.
Table I. established modifiable risk factors of transient ischemic attack and stroke.
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And the 2010 INTERSTROKE study found that five modifiable risk factors (hypertension,
current smoking, abdominal obesity, unhealthy diet and physical inactivity) accounted for more
than 80% of strokes15.
1.5 Description of the intervention
Acupuncture is one of the main modalities of treatment in traditional Chinese medicine and
can be traced back more than 3000 years in China 7. Possible mechanisms of the effects of
acupuncture on neurological conditions include stimulation of neuronal cell proliferation 8,
facilitation of neural plasticity9, reduction of the post-ischemic inflammatory reaction10, and
prevention of neuronal apoptosis11. One report found that acupuncture intervention based on
promoting the circulation of the Governor Vessel and regulating mentality achieves the superior
efficacy on TIA and less adverse reactions as compared with aspirin 12.
However, whether acupuncture is effective in preventing stroke for patients with TIA caused by
comorbidity of high blood pressure (HBP) or diabetes mellitus type 2 is unknown. This study
investigates the effectiveness of acupuncture in decreasing stroke risk among patients with TIA
caused by high blood pressure or diabetes mellitus type 2 using the cross sectional study.
2. Methods
2.1 Standard of care treatment
Standard of care treatment include high-intensity physical activity, blood pressure control,
statin therapy, and antiplatelet agents. Significant relative risk reduction of stroke may be
achieved with high-intensity physical activity (64%)16, blood pressure control (30%–40%)17,18,
statin therapy (16%–33%)19,20, and antiplatelet agents (18%–37%)21,22.
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2.2 Study design
This study is a cross sectional study consisting of three cohorts. The control cohort group will
receive only standard of care treatment based on each participant’s medical conditions related to
TIA and the other two treatment cohort groups with the comorbidity of high blood pressure or
type 2 diabetes mellitus will receive standard of care treatment based on each participant’s
medical conditions and acupuncture. Diabetes will be defined by a fasting blood glucose of ≥
126 mg/dL on ≥ 2 occasions or treatment with hypoglycemic medications, and hypertension by
blood pressure ≥140/90 mmHg on ≥2 occasions or if patient was being treated with antihypertensive drugs23.
Volunteers will be informed about the investigation verbally and using written information.
Subjects will have time to decide whether to take part in the study, and discuss any questions
they have about the investigation. Each participant will give informed written consent to be
enrolled in the investigation. Three hundred subjects will be initially enrolled into the study and
will be randomized into one of three groups, consisting of two cases for acupuncture and one
control (each group consists of 100 subjects). Each patient will have a number between 1 and 3,
and each number will be assigned to one of our study groups. Neither participants nor the
researchers know which group will receive acupuncture intervention and which group will
undergo standard intervention. Only the acupuncturist will be informed of group allocations to
use the appropriate intervention for each participant.
Acupuncture treatment will be given on a basis of once a week for initial 3 months protocol
(12 treatments total), and reevaluated at 3rd month, 6th month, and 12th month. Scalp needles and
body acupuncture needles will be used as a main acupuncture treatment protocol (specific
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acupuncture treatment details outlined in ‘Manipulations’ section). Patients in the control group
will only receive conventional care, which will be the same as the acupuncture group. However,
no acupuncture treatments will be given during the whole study period to the control group.
3. Subjects
3.1 Samples
300 patients between 35–80 years of age with TIA within the past 1 year will be included. The
treatment group of 200 patients with onset of stroke between two to twelve months will be
included with conventional treatment and acupuncture treatment. The control group of 100
patients with onset of stroke between two to twelve months will be included with only
conventional treatment.
3.2 Inclusion criteria
Patients between 35–80 years of age with TIA within past 1 year will be included. Patients
with onset of TIA between two to seven days beforehand, the NIHSS(National Institutes of
Health Stroke Scale) score between 5 and 14, and displaying clear consciousness and stable vital
signs will be only included if it is their first incidence of stroke. We will exclude severe stroke
(the NIHSS score between 15 and 24) after the trial commencement, because the severe stroke
patients need more frequently skilled care, which may be beyond our treatment program.
3.3 Exclusion criteria
Excluded from the study will be patients who suffered from serious heart, liver, and kidneyrelated diseases, or blood coagulation dysfunction, and patients unable to complete the MMSE
(Mini–Mental State Examination) test or bedside swallowing assessment (BSA). Congenital
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disabilities will be also excluded. Patients who suffered POCI (Posterior Circulation Infarcts) in
OCSP (Oxford shire Community Stroke Project) classification, or received thrombolytic therapy
or who participated in other clinical trials within previous three months, and women who were
pregnant or breast-feeding will be also excluded from this study.
3.4 Intervention
Traditional Chinese style acupuncture will be used in accordance with the Advanced
Textbook of traditional Chinese Medicine and Pharmacology, and the textbook of Acupuncture
and Moxibustion Administration Methods 24.
The acupuncture will be performed by three acupuncture doctors who have a master and
doctoral degree with more than five years of clinical experiences, and will have been trained
previously to perform the same protocols. For scalp acupuncture, two to three needles will be
penetrated through the top midline, the motor region (MS-6), and the sensory region (MS-7) of
the lesion side25.
Fig 1 Zone Chart

In each session, the points for the
affected side of the body in the time of TIA related episode, acupuncture will be as follows: LI15
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(Jianyu), LI11 (Quchi), LI10 (Shousanli), TE5 (Waiguan), and LI4 (Hegu) for upper extremities;
ST34 (Liangqiu), ST36 (Zusanli), GB34 (Yanglingquan), SP6 (Sanyinjiao), ST40 (Fenglong),
ST41 (Jiexi), and LR3 (Taichong) for lower limbs. The points for the experience of dysphagia
will be added as follow : GB20 (Fengchi), EX-HN14 (Yiming), BL10 (Tianzhu), GV16 (Fengfu),
Gongxue (1 cun below GB20), and CV23 (Lianquan).For the experience of cognitive impairment,
GV20 (Baihui), GV24 (Shenting), GB13 (Benshen), EX-HN-1 (Sishencong) will be added.
Chinese-made Huan-Qui needles will be inserted 1-1.5 cun deep into the tissue, seeking a pain
response.
3.5 Manipulations
Manipulations of scalp acupuncture: the needles will be swiftly inserted into the subcutaneous
tissue of the scalp in a horizontal direction. When acupuncture needles (the stainless steel needle,
0.25 mm × 40 mm in size) reach the subgaleal layer and the practitioner feels the weak insertion
resistance, needles will be further inserted to the depth of 30 mm ~ 40 mm by twirling method.
Patients will be placed in a sitting position during the needle insertion, but they will be lying
down on the bed after insertion.
Manipulations of body acupuncture: the needle will be inserted into the points to a depth of
between 30 mm and 40 mm according to different regions in a supine position. Manual
stimulation will be applied to the body acupoints until the patients experience the needling
sensation (called Deqi in Chinese acupuncture)12. For nape-acupuncture on dysphagia: after the
scalp acupuncture needle insertion, patients with dysphagia receive nape-acupuncture in a sitting
position during the needle insertion, then lie supine with a pillow padded under the occiput to
avoid the needles touching the bed. The retention of body acupuncture and nape-acupuncture

10

will be thirty minutes. The order of acupuncture treatment was as follows: For insertion: scalp
acupuncture-nape-acupuncture (for dysphagia)-body acupuncture. For withdrawing needles: the
body acupuncture-nape-acupuncture-the scalp acupuncture. Needles will be removed quickly,
within 1–2 min, and social interaction during the acupuncture session will be minimal.
4. Statistical Analysis
4.1 Data and Statistics
NIHSS, mainly developed for using in acute stroke trials, strongly predicts the likelihood of a
patient’s recovery after stroke at early stage 26. This measure will be used as a primary outcome
in this trial, and a good result of NIHSS may implicate a good functional recovery in a long-term
process. The SPSS software (Statistical Package for Social Sciences, IBM, Chicago, Illinois,
USA) will be used for statistical analysis with descriptive statistics (mean, median, interquartile
range, and standard deviation) being determined for each variable. In all cases, P ≤ 0.05 is
considered to be significant. The sample size will be calculated based on a former study
conducted in this field. The required sample size was estimated to be 100 patients in each study
group at a power of 80% and a confidence interval of 95%. Approximately 100 patients will be
initially recruited to each group to allow for drop out and possibly do analysis in subgroups
(male, female). As acupuncture is still not very popular and common in USA, we believe that a
larger safety margin will be needed to allow for possible drop outs in the course of this rather
long-term study27.
4.2 Outcome measures

11

Participants will receive assessments at week 0 (baseline), week 12(after treatment) ,week
24(1st follow-up), and week 52 (2nd follow-up). The NIHSS index for neurologic deficit
evaluation will be used as the primary outcome measurements. Secondary outcome measures
include prospectively using functional outcome scales and HRQOL (Health-related Quality of
Life) scores. The functional outcome scales include the mRS (modified Rankin Scale) and the BI
(Barthel Index). The mRS is a disability scale ranging from no symptoms (0) to dead (6), and BI
is an ordinal measure of activities of daily living performance with scores ranging from complete
bedridden dependence (0) to full independence (100) 28. We will use previously published
definitions of favorable outcome (BI of 95 or 100 and mRS score 0 or 1) at the 3-month, 6month, and 12-month time point29.
5. Significance
Acupuncture can exert its effect on blood pressure by several different mechanisms. In human
study, acupuncture has been shown to regulate blood pressure by changes in aldosterone, renin,
angiotensin II and endothelin- 1, and by regulating neurotransmitters including GABA, serotonin,
and endocannabinoids. The long lasting effects of the acupuncture can be attributed to GABA
and opioids in rVLM, neural circuitry between the ventrolateral and arcuate periaqueductal grey
matter, and by prolonging the increase in preproenkephalin mRNA levels and encephalin levels
in the rVLM and arcuate. The role of renin, norepinephrine and aldosterone have been shown to
have a role in long-lasting inhibitory effects of acupuncture on sympathetic activity in
hypertensive patients who have undergone electroacupuncture treatment 31,31.
Also numerous experimental studies have demonstrated that acupuncture can correct various
metabolic disorders such as hyperglycemia, overweight, hyperphagia, hyperlipidemia,
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inflammation, altered activity of the sympathetic nervous system and insulin signal defect, all of
which contribute to the development of insulin resistance. In addition, acupuncture has the
potential to improve insulin sensitivity. The evidence has revealed the mechanisms responsible
for the beneficial effects of acupuncture, though further investigations are warranted 32.
To the best of our knowledge this will be the first study that compares the effects of
acupuncture treatments with the comorbidities of high blood pressure or diabetes mellitus type 2
regarding possible reduced risks of strokes in the long term.
Some caveats of this study merit comments. First, this study does not include differentiating
pattern diagnosis based on TCM principles which is commonly employed for the effective
treatment. Second, we might have to ignore comorbidities and underlying diseases, because
many risk factors can possible coexist and could have been complicated by other medical
diseases. Third, there is no differentiating in sampling in terms of demographic factors such as
age, sex, ethnicity, etc. And fourth, there is a possible blinding bias to patients and study
facilitators.

13

Reference
1. GBD 2013 Mortality and Causes of Death Collaborators. Global, regional, and national age–sex specific allcause and cause-specific mortality for 240 causes of death, 1990–2013: a systematic analysis for the Global Burden
of Disease Study 2013. Lancet 2015;385(9963):117-71.
2. Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Blaha MJ, et al. Heart Disease and Stroke Statistics—
2014 Update. A report from the American Heart Association. Circulation 2014;128:00-00
3. Feigin VL, Forouzanfar MH, Krishnamurthi R, Mensah GA, Connor M, Bennett DA, et al. Global and regional
burden of stroke during 1990–2010: findings from the Global Burden of Disease Study 2010. Lancet 2014;383:24554.
4. Easton JD, Saver JL, Albers GW, et al. American Heart Association; American Stroke Association Stroke Council;
Council on Cardiovascular Surgery and Anesthesia; Council on Cardiovascular Radiology and Intervention;
Council on Cardiovascular Nursing; Interdisciplinary Council on Peripheral Vascular Disease. Definition and
evaluation of transient ischemic attack: a scientific statement for healthcare professionals from the American Heart
Association/American Stroke Association Stroke Council;Council on Cardiovascular Surgery and
Anesthesia;Council on Cardiovascular Radiology and Intervention;Council on Cardiovascular Nursing;and the
Interdisciplinary Council on Peripheral Vascular Disease. The American Academy of Neurology affirms the value of
this statement as an educational tool for neurologists. Stroke. 2009;40:2276–93. [PubMed]
5. Sacco RL, Kasner SE, Broderick JP, et al. American Heart Association Stroke Council, Council on
Cardiovascular Surgery and Anesthesia; Council on Cardiovascular Radiology and Intervention; Council on
Cardiovascular and Stroke Nursing;Council on Epidemiology and Prevention;Council on Peripheral Vascular
Disease; Council on Nutrition, Physical Activity and Metabolism. An updated definition of stroke for the 21st
century: a statement for healthcare professionals from the American Heart Association/American Stroke
Association. Stroke. 2013;44:2064–89. [PubMed
6. Singapore Med J. 2016 Dec; 57(12): 658–663. Outpatient management of transient ischemic attack by Victor
Weng Keong Loh, MMed, MCFP, Derek Tuck Loong Soon, MBBChir, PhD, and Leonard Leong Litt Yeo, MBBS,
MRCP
7.Wu JN. A short history of acupuncture. Journal of Alternative Complementary Medicine 1996;2:19-21.
8. Cheng H, Yu J, Jiang Z. Acupuncture improves cognitive deficits and regulates the brain cell proliferation of
SAMP8 mice. Neuroscience Letters 2008;432:111-6.
9. Ren L, Zhang WA, Fang NY. The influence of electro-acupuncture on neural plasticity in acute cerebral infarction.
Neurological Research 2008;30:985-9.
10. Liu Z, Fang JQ, Zeng C. Development of studies on the underlying mechanism of acupuncture intervention in
reducing post-ischemic inflammatory reaction and the related new research thought. Zhen Ci Yan Jiu 2009;34:61-6.
11. Zhang HZ, Zhang LX, She YF. Effect of electroacupuncture on apoptosis of hippocampus tissue in mice with
vascular dementia. Zhen Ci Yan Jiu 2008;33:377-81.
12. Zhongguo Zhen Jiu. 2013 Nov;33(11):980-4.Precautionary study on acupuncture pretreatment for stroke at the
early stage by Yu NT, Han W, Zhang L, Zhu LL, Wang QW, Zhang GQ, Liu BY
13. Goldstein LB, Bushnell CD, Adams RJ, et al. American Heart Association Stroke Council; Council on
Cardiovascular Nursing; Council on Epidemiology and Prevention; Council for High Blood Pressure Research;
Council on Peripheral Vascular Disease and Interdisciplinary Council on Quality of Care and Outcomes Research.
Guidelines for the primary prevention of stroke: a guideline for healthcare professionals from the American Heart
Association/American Stroke Association. Stroke. 2011;42:517–84.

14
14. Outpatient management of transient ischemic attack Victor Weng Keong Loh, MMed, MCFP, Derek Tuck Loong
Soon, MBBChir, Ph Dand Leonard Leong Litt Yeo, MBBS, MRCP Singapore Med J. 2016 Dec; 57(12): 658–663.
doi: 10.11622/smedj.2016180
15. O'Donnell MJ, Xavier D, Liu L, et al. INTERSTROKE investigators. Risk factors for ischemic and intracerebral
haemorrhagic stroke in 22 countries (the INTERSTROKE study): a case-control study. Lancet. 2010;376:112–23.
[PubMed]
16. Lee CD, Folsom AR, Blair SN. Physical activity and stroke risk: a meta-analysis. Stroke. 2003;34:2475–81.
[PubMed
17. Rashid P, Leonardi-Bee J, Bath P. Blood pressure reduction and secondary prevention of stroke and other
vascular events: a systematic review. Stroke. 2003;34:2741–8. [PubMed]
18. Lawes CM, Bennett DA, Feigin VL, Rodgers A. Blood pressure and stroke: an overview of published reviews.
Stroke. 2004;35:1024. [PubMed]
19. Amarenco P, Bogousslavsky J, Callahan A, 3rd, et al. Stroke Prevention by Aggressive Reduction in Cholesterol
Levels (SPARCL) Investigators. High-dose artovastatin after stroke or transient ischemic attack. N Eng J Med.
2006;355:549–59. [PubMed]
20. Amarenco P, Goldstein LB, Szarek M, et al. SPARCL Investigators. Effects of intense low-density lipoprotein
cholesterol reduction in patients with stroke or transient ischemic attack: the Stroke Prevention by Aggressive
Reduction in Cholesterol Levels (SPARCL) trial. Stroke. 2007;38:3198–204. [PubMed]
21. Verro P, Gorelick PB, Nguyen D. Aspirin plus dipyridamole versus aspirin for prevention of vascular events
after stroke or TIA: a meta-analysis. Stroke. 2008;39:1358–63. [PubMed]
22. Diener HC, Cunha L, Forbes C, et al. European stroke prevention study. . Dipyridamole and acetylsalicylic acid
in the secondary prevention of stroke. J Neurol Sci. 1996;143:1–13. [PubMed]
23. Crea F, Gaspardone A, Tomai F, et al. Risk factors in schoolchildren associated with a family history of
unheralded myocardial infarction or uncomplicated stable angina in male relatives. J Am Coll Cardiol.
1994;23(6):1472–1478.
24. Lu S. Acupuncture and Moxibustion Administration Methods (Ci Fa Jiu Fa Xue). Beijing: China: Traditional
Chinese Medicine Publishing; 2003:55.
25. Synopsis of Scalp Acupuncture Subhuti Dharmananda, Ph.D. and Edythe Vickers, N.D., L.Ac. Institute for
Traditional Medicine, Portland, OR December 2000
26. Adams HP, Davis PH, Leira EC, Chang KC, Bendixen BH, Clarke WR, et al. Baseline NIH stroke scale score
strongly predicts outcome after stroke a report of the Trial of Org 10172 in Acute Stroke Treatment (TOAST)
Neurology. 1999;1:126–31. doi: 10.1212/WNL.53.1.126.
27. Abdominal and auricular acupuncture reduces blood pressure in hypertensive patients Hamid Abdia, Maryam
Tayefia ,Seyed Reza Complementary Therapies in Medicine 31 (2017) 20–26
28. Granger CV, Devis LS, Peters MC, Sherwood CC, Barrett JE. Stroke rehabilitation: analysis of repeated
Barthel Index measures. Arch Phys Med Rehabil 1979;60:14–17. [PubMed]
29. The National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group. Tissue plasminogen
activator for acute ischemic stroke. N Engl J Med 1995;333:1581–1587. [PubMed]
30. 2238.5. Cheng L, Li P, Tjen ALSC, Longhurst JC. What do we understand from clinical and mechanistic studies
on acupuncture treatment for hypertension? ChinMed. 2015;10:36.6

15
31. Li P, Tjen ALSC, Cheng L, et al. Long-lasting reduction of blood pressure by electroacupuncture in patients
with hypertension: randomized controlledtrial. Med Acupunct. 2015;27(4):253–266
32. Diabetes Obes Metab. 2010 Jul;12(7):555-69. doi: 10.1111/j.1463-1326.2009.01192.x.
Acupuncture: is it effective for treatment of insulin resistance? Liang F, Koya D

