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ABSTRACT

Background

Elevated blood pressure (hypertension) affects about one billion people worldwide. It isimportant as it is a major risk factor for stroke and
myocardial infarction. However, it remains a challenge for the medical profession as many people with hypertension have blood pressure
(BP) that is not well controlled. According to Traditional Chinese Medicine theory, acupuncture has the potential to lower BP.

Objectives

To assess the effectiveness and safety of acupuncture for lowering blood pressure in adults with primary hypertension.

Search methods

We searched the Hypertension Group Specialised Register (February 2017); the Cochrane Central Register of Controlled Trials (CENTRAL)
2017, Issue 2; MEDLINE (February 2017); Embase (February 2017), China National Knowledge Infrastructure (CNKI) (January 2015), VIP
Database (January 2015), the World Health Organisation Clinical Trials Registry Platform (February 2017)

and ClinicalTrials.gov (February 2017). There were no language restrictions.

Selection criteria

We included all randomized controlled trials (RCTs) that compared the clinical effects of an acupuncture intervention (acupuncture used
alone or add-on) with no treatment, a sham acupuncture or an antihypertensive drug in adults with primary hypertension.

Data collection and analysis

Two review authors independently selected studies according to inclusion and exclusion criteria. They extracted data and assessed the
risk of bias of each trial, and telephoned or emailed the authors of the studies to ask for missing information. A third review author resolved
disagreements. Outcomes included change in systolic blood pressure (SBP), change in diastolic blood pressure (DBP), withdrawal due to
adverse effects, and any adverse events. We calculated pooled mean differences (MD) with 95% confidence intervals (Cl) for continuous
outcomes using a fixed-effect or random-effects model where appropriate.

Main results

Twenty-two RCTs (1744 people) met our inclusion criteria. The RCTs were of variable methodological quality (most at high risk of bias be-
cause of lack of blinding). There was no evidence for a sustained BP lowering effect of acupuncture; only one trial investigated a sustained
effect and found no BP lowering effect at three and six months after acupuncture. Four sham acupuncture controlled trials provided very
low quality evidence that acupuncture had a short-term (one to 24 hours) effect on SBP (change) -3.4 mmHg (-6.0 to -0.9) and DBP -1.9

Acupuncture for hypertension (Review) 1
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mmHg (95% Cl -3.6 to -0.3). Pooled analysis of eight trials comparing acupuncture with angiotensin-converting enzyme inhibitors and
seven trials comparing acupuncture to calcium antagonists suggested that acupuncture lowered short-term BP better than the antihy-
pertensive drugs. However, because of the very high risk of bias in these trials, we think that this is most likely a reflection of bias and not
a true effect. As a result, we did not report these results in the 'Summary of findings' table. Safety of acupuncture could not be assessed
as only eight trials reported adverse events.

Authors' conclusions

At present, there is no evidence for the sustained BP lowering effect of acupuncture that is required for the management of chronically
elevated BP. The short-term effects of acupuncture are uncertain due to the very low quality of evidence. The larger effect shown in non-
sham acupuncture controlled trials most likely reflects bias and is not a true effect. Future RCTs must use sham acupuncture controls and
assess whether there is a BP lowering effect of acupuncture that lasts at least seven days.

PLAIN LANGUAGE SUMMARY

Acupuncture for primary hypertension in adults
Background

Hypertension (high blood pressure) affects about one billion people worldwide. Moreover, hypertension increases the risk of stroke and
heart attack. Acupuncture is an important part of Traditional Chinese Medicine, in which thin needles are inserted into the skin at defined
points. Acupuncture has been used to lower blood pressure and relieve symptoms of hypertension.

Study characteristics

We performed a systematic review of medical databases to find clinical trials that compared the effects of acupuncture to controls (sham
(pretend) acupuncture, no treatment, or medicines) on blood pressure and safety in adults with hypertension. The results are current to
February 2017.

Key results and certainty of the evidence

We found 22 trials including 1744 people. The trials did not look at death and general health. Four trials compared acupuncture with sham
acupuncture and suggested a small short-lasting (one to 24 hours) reduction in blood pressure. The other trials were of very poor quality.
There was no evidence for a long-lasting lowering of blood pressure by acupuncture that would be useful in the treatment of hypertension.
We could not assess the safety of acupuncture as few trials reported this. At present, there is no evidence that acupuncture is useful in
the management of long-lasting hypertension. Future trials must be designed to measure a sustained blood pressure lowering effect of
acupuncture.

Acupuncture for hypertension (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Acupuncture compared to sham acupuncture for hypertension

Acupuncture compared to sham acupuncture

Patient or population: people with primary hypertension
Settings: outpatient
Intervention: acupuncture for 6-10 weeks

Comparison: sham acupuncture for 6-10 weeks

Outcomes Mean difference (95% ClI) No of participants Certainty of the evidence
(studies) (GRADE)
mmHg
Change in SBP shortly after last ses- -3.4 (-6.0t0 -0.9) 386 (4 studies) DOOO
sion

Very lowl.2,3

Change in DBP shortly after last ses- -2.0 (-3.6t0 -0.3) 386 (4 studies) lelele)
sion
Very low3;4

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk
(and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention
(and its 95% Cl).

Cl: confidence interval; DBP: diastolic blood pressure; SBP: systolic blood pressure.

GRADE Working Group grades of evidence
High certainty: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate certainty: Further research is likely to have an important impact on our confidence in the estimate of effect and may
change the estimate.

Low certainty: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.

Very low certainty: We are very uncertain about the estimate.

1Downgraded due to high risk of bias.

2Downgraded due to unexplained large heterogeneity (12 = 76%).
3Downgraded due to small population and wide confidence intervals.
4Downgraded 2 levels due to high risk of bias.

Summary of findings 2. Safety of acupuncture for primary hypertension

Safety of acupuncture for primary hypertension

Patient or population: people with primary hypertension
Settings: primary care and community settings

Intervention: acupuncture for 6-10 weeks

Acupuncture for hypertension (Review) 3
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Comparison: sham acupuncture and antihypertensive drugs

Outcomes Impacts No of par- Certain-
ticipants ty of the
(studies) evidence
(GRADE)
Adverse There were adverse events associated with acupuncture in treating hypertension. 426 apool
events Most events were trivial, including pain sensation during needle insertion and small
spot-bleeding (Kim 2012; Macklin 2006; Yin 2007). One study reported a serious (4 studies) Low

adverse event, hypertensive emergency, in the acupuncture group (Flachskampf
2007). No deaths were reported from these trials.

GRADE Working Group grades of evidence

High certainty: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate certainty: Further research is likely to have an important impact on our confidence in the estimate of effect and may

change the estimate.

Low certainty: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to

change the estimate.

Very low certainty: We are very uncertain about the estimate.

1Downgraded 2 levels due to limited available data for judgment and lack of consistency of reports across studies.

Acupuncture for hypertension (Review)
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BACKGROUND

Description of the condition

Elevated blood pressure (hypertension) is an important pub-
lic-health problem (Kearney 2005), affecting an estimated 640 mil-
lion people worldwide (Mensah 2002). People with resting sus-
tained elevated blood pressure are at higher risk of myocardial
infarction, stroke (cerebral infarction and hemorrhage), conges-
tive heart failure, and renal failure (Chobanian 2003; Howell 2004).
Lifestyle changes, such as reducing salt intake, weight loss, and ex-
ercise, may lower blood pressure, but it is difficult to achieve and
even more difficult to maintain. Several classes of antihyperten-
sive medication are commonly prescribed, but they can be unaf-
fordable and cause unacceptable adverse effects leading to lack
of patient adherence (Chobanian 2003). Numerous studies have
suggested that blood pressure is not adequately controlled in a
significant number of people with hypertension (Wolf-Maier 2004),
and have emphasized that many people with elevated blood pres-
sure resort to individualized therapy (Spence 2006). Since elevated
blood pressure is a chronic condition, any treatment would need to
have a sustained blood pressure lowering effect to be effective.

Description of the intervention

Acupuncture is an important part of Traditional Chinese Medicine
(TCM) and it has been used to treat people with elevated blood
pressure (BP) in China for centuries (Kaptchuk 2000). Presently,
acupuncture is mainly used on people with elevated BP who want
to avoid drug therapy or regard it as an alternative therapeutic op-
tion to reduce dosages of antihypertensive drugs (Napadow 2004;
Turnbull 2007; Wan 2009). In the context of this review, acupunc-
ture was defined as the needling of specific points of the body.
Acupuncture is generally administered in a therapist's office.

How the intervention might work

The mechanism whereby acupuncture can lower BP is unclear.
Acupuncture use is based on the TCM concept that diseases are
due to disharmony in the body and there are channels (or 'meridi-
ans') of energy flow (called 'gi') within the body that can regulate
the disharmony (Kalish 2004). When selected places (also called
acupoints) on the meridians or collaterals are stimulated, diseases
caused by dysregulation can be treated (Kaptchuk 2002). Mecha-
nistic studies have demonstrated that acupuncture can normalize
decreased parasympathetic nerve activity (Huang 2005), which is
thought to resultin increased excretion of sodium; reduced plasma
renin, aldosterone, and angiotensin Il activity; and changes in plas-
ma norepinephrine, serotonin, and endorphin levels (Kalish 2004).
For the management of chronic conditions, acupuncture can be
practically administered monthly or at most weekly. Therefore, for
it to be effective, it would need to reverse the elevated BP perma-
nently or have a sustained effect for one week or more. Ashort-term
effect on BP for hours or even one to three days would not be suffi-
cient to make it a practical therapy.

Why it is important to do this review

Several clinical trials have investigated the efficacy of acupuncture
in lowering BP, but there is still debate as to whether acupuncture
is a practical approach for this (Kaplan 2006; Moffet 2006). Previous
systematic reviews have not used up-to-date Cochrane methodolo-
gy to assess risk of bias and interpret the evidence in view of the bi-
ases, and have not addressed the importantissue of duration of any

BP lowering effect of the acupuncture (Dong 2012; Kim 2010; Kim
2012; Lee 2009). Consequently, we decided to conduct a systematic
review based on the best currently available evidence and method-
ology to evaluate whether acupuncture lowers BP and whether the
duration of the BP lowering effect is sufficiently long for the long-
term management of elevated BP.

OBJECTIVES

To assess the effectiveness and safety of acupuncture for lowering
blood pressure in adults with primary hypertension.

METHODS

Criteria for considering studies for this review
Types of studies

We included parallel randomized controlled trials (RCTs), and ex-
cluded cross-over trials and trials that used a clearly inappropriate
method of randomization (e.g. open alternation).

Types of participants

The review included men and non-pregnant women over 18 years
old who had been diagnosed with primary hypertension, with a sys-
tolic blood pressure (SBP) of 140 mmHg or greater or a diastolic
blood pressure (DBP) of 90 mmHg or greater, or both or used antihy-
pertensive drugs. We excluded participants with secondary hyper-
tension, such as renal hypertension or hyperthyroidism; diabetes
mellitus; atrial fibrillation; at least moderate valvular heart disease;
and history of cerebrovascular events, endocrine disorders, and re-
nal insufficiency.

Types of interventions

The interventions considered had to involve needle insertion at
acupuncture points, pain points, or trigger points, and had to be
described as acupuncture. We excluded other methods of stimu-
lating acupuncture points without needle insertion (such as laser
stimulation or transcutaneous electrical stimulation). Acupuncture
could be used alone or as an add-on to anti-hypertensive drugs.

Control interventions accepted were:

* no treatment;

« shamacupuncture or minimal acupuncture (interventions mim-
icking 'true' acupuncture/true treatment, but deviating in at
least one aspect considered important by acupuncture theory,
such as skin penetration or non-acupoint location);

« antihypertensive drugs.

We excluded studies that only compared different forms or meth-
ods of acupuncture (e.g. transcutaneous electrical nerve stimula-
tion) and compared acupuncture with any complementary and al-
ternative therapies for which the efficacy is not yet established (e.g.
Chinese herbs).

Types of outcome measures

We included studies that reported at least one clinical outcome re-
lated to hypertension, change in SBP or change in DBP. We docu-
mented the time after acupuncture that the BP measurement was
taken if possible. We excluded studies reporting only physiological
or laboratory parameters.

Acupuncture for hypertension (Review)
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Primary outcomes

« Changein SBP from baseline.
« Change in DBP from baseline.

Secondary outcomes

« Withdrawal due to adverse effects.
« Adverse effect.

Search methods for identification of studies
Electronic searches

The Cochrane Hypertension Information Specialist searched the
following databases without language, publication year or publica-
tion status restrictions:

« the Cochrane Hypertension Specialised Register via the
Cochrane Register of Studies (CRS-Web) (searched 9 February
2017);

« theCochrane Central Register of Controlled Trials (CENTRAL) via
the Cochrane Register of Studies (CRS-Web) (searched 9 Febru-
ary 2017);

« MEDLINE Ovid (from 1946 onwards), MEDLINE Ovid Epub Ahead
of Print, and MEDLINE Ovid In-Process & Other Non-Indexed Ci-
tations (searched9 February 2017);

« Embase Ovid (from 1974 onwards) (searched 9 February 2017);
« ClinicalTrials.gov (www.clinicaltrials.gov) (9 February 2017);

« World Health Organization International Clinical Trials Registry
Platform (www.who.it.trialsearch) (searched 9 February 2017).

We also searched the China National Knowledge Infrastructure
(CNKI) (1917 to January 2015), and the VIP Database (1989 to Jan-
uary 2015).

We searched the Database of Abstracts of Reviews of Effectiveness
(DARE) and the Cochrane Database of Systematic Reviews (CDSR)
for related reviews.

The MEDLINE Ovid search strategy (Appendix 2) was translated in-
to the Cochrane Hypertension Specialised Register (Appendix 3),
CENTRAL (Appendix 4), Embase (Appendix 5), AMED (Appendix 6),
CNKI (Appendix 7), and VIP (Appendix 8) using appropriate con-
trolled vocabulary. Where appropriate, they were combined with
subject strategy adaptations of the highly sensitive search strate-
gy designed by Cochrane for identifying randomised controlled (as
described in the Cochrane Handbook for Systematic Reviews of In-
terventions Version 5.1.0, Box 6.4.c. (Handbook 2011)).

Searching other resources

« The Cochrane Hypertension Information Specialist searched
the Hypertension Specialised Register segment (which includes
searches of MEDLINE, Embase, and Epistemonikos for systemat-
ic reviews) to retrieve existing reviews relevant to this systemat-
ic review, so that we could scan their reference lists for addition-
altrials. The Specialised Register also includes searches for con-
trolled trials in the Allied and Complementary Medicine Data-
base (AMED), CAB Abstracts & Global Health, CINAHL, ProQuest
Dissertations & Theses and Web of Science.

« We checked the bibliographies of included studies and any rel-
evant systematic reviews identified for further references to rel-
evant trials.

+ Where necessary, we contacted authors of key papers and ab-
stracts to request additional information about their trials.

« Wealso searched Current Controlled Trials (www.controlled-tri-
als.com) and the Chinese Clinical Trial Register (www.chic-
tr.org.cn).

Data collection and analysis
Selection of studies

Two review authors (JC, YR) independently screened all abstracts
identified from the literature search, they excluded those that were
clearly irrelevant (e.g. studies focusing on other conditions, re-
views, etc.). We obtained full texts of all remaining references and
the same two review authors screened and excluded clearly irrel-
evant papers according to the selection criteria. We resolved dis-
agreements by discussion or with a third review author.

Data extraction and management

Two review authors (JC, YR) independently used a specially de-
signed form to extract information on participants, methods, in-
terventions, outcomes, and results. In particular, we extracted first
author's name, year of publication; age; sex; duration of disease;
sample size; number and type of centers, treated and analyzed;
number of reasons for dropouts; duration of baseline, treatment,
and follow-up; details of acupuncture treatments (such as selection
of points; number, frequency, and duration of sessions); achieve-
ment of De-Qi (an irradiating feeling considered to indicate effec-
tive needling); number, training, and experience of acupuncturists;
and details of control interventions (sham technique, type, and
dosage of drugs). We extracted the net changes in SBP and DBP
before and after acupuncture treatment as main outcome mea-
sures. We contacted the first or corresponding authors via email
and asked them to provide additional information if necessary.

Assessment of risk of bias in included studies

At least two review authors (JY, JC,and MY) independently assessed
risk of bias for each study as low, high, or unclear, using the 'Risk
of bias' tool for Cochrane Reviews (Higgins 2011). We resolved dis-
agreements by discussion or with a third review author. We used
the following six criteria:

« adequate sequence generation;

« allocation concealment;

« blinding (performance bias and detection bias);
« incomplete outcome data;

« selective reporting;

« other bias.

We assessed risk of bias using the following recommendations
of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011).

1. Random sequence generation (checking for possible selection
bias)

We described for each included study the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.

We assessed the method as:

Acupuncture for hypertension (Review)
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« low risk (any truly random process, e.g. random number table,
computer random number generator);

« high risk (judged unlikely to be randomized);
« unclear risk (method not reported).

2. Allocation concealment (checking for possible selection bias)

We described for each included study the method used to conceal
the allocation sequence in sufficient detail and determine whether
intervention allocation could have been foreseen in advance of, or
during, recruitment, or changed after assignment.

We assessed the methods as:

« lowrisk (e.g. telephone or central randomization, consecutively
numbered sealed opaque envelopes);

« highrisk (unsealed or non-opaque envelopes);
« unclearrisk.

3. Blinding (checking for possible performance bias and
detection bias)

We described for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We judged studies at low risk
of bias if they were blinded, or if we judged that the lack of blinding
could not have affected the results. We assessed blinding separate-
ly for different outcomes or classes of outcomes. A problem specific
to acupuncture trials is that it is difficult to achieve blinding.

We assessed the methods as:

« low risk, high risk, or unclear risk for participants;
« low risk, high risk, or unclear risk for personnel;
« low risk, high risk, or unclear risk for outcome assessors.

4. Incomplete outcome data (checking for possible attrition bias
through withdrawals, dropouts, protocol deviations)

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition and
exclusions from the analysis. We stated whether attrition and exclu-
sions were reported; the numbers included in the analysis at each
stage (compared with the total randomized participants); reasons
for attrition or exclusion where reported; and whether missing data
were balanced across groups or were related to outcomes. Where
sufficientinformation was reported, or was supplied by the trial au-
thors, we reincluded missing data in the analyses that we under-
took. We assessed the methods as:

o low risk: trials where few dropout/losses to follow-up were not-
ed and an intention-to-treat (ITT) analysis was possible;

« high risk: rate of exclusion was at least 20%, or wide differences
in exclusions between groups whatever the ITT was used;

« unclearrisk.

5. Selective reporting bias (checking for possible reporting bias)

We described for each included study how we investigated the pos-
sibility of selective outcome reporting bias and what we found.

We assessed the methods as:

+ low risk (where it was clear that all the study's prespecified out-
comes and all expected outcomes of interest to the review were
reported);

« high risk (where not all the study's prespecified outcomes were
reported; one or more reported primary outcomes were not pre-
specified; outcomes of interest were reported incompletely and
so could not be used; study failed to include results of a key out-
come that would have been expected to have been reported);

« unclearrisk.

6. Other bias

We described for each included study any important concerns we
had about other possible sources of bias.

We assessed whether each study was free of other problems that
could put it at risk of bias as:

o lowrisk;
« highrisk;
« unclear risk.

Quality of the evidence

We used the GRADE system for grading the overall quality of the ev-
idence (Atkins 2004). In GRADE, RCTs without important limitations
and some observational studies are considered as high-quality ev-
idence. Five limitations can downgrade the quality of the evidence
(Gordon 2008):

« study limitations;

« inconsistent results;

« indirectness of evidence;
« imprecision;

« publication bias.

Three factors can upgrade the quality of evidence:

« large magnitude of effect;

« plausible confounding, which would reduce a demonstrated ef-
fect;

« dose-response gradient.
The quality of evidence and definitions were (Gordon 2008a):

« high quality: further research is very unlikely to change our con-
fidence in the estimate of effect;

« moderate quality: further research is likely to have an impor-
tant impact on our confidence in the estimate of effect and may
change the estimate;

» low quality: further research is very likely to have an important
impact on our confidence in the estimate of effect and is likely
to change the estimate;

« very low quality: any estimate of effect is very uncertain.

Measures of treatment effect
Dichotomous data

Fordichotomous data, we recorded the number of participants and
incidence of events in each group; we expressed results as summa-
ry risk ratio (RR) with 95% confidence intervals (Cl).

Acupuncture for hypertension (Review)
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Continuous data

For continuous data, we used the mean difference (MD) if outcomes
were measured in the same way between studies, and the stan-
dardized mean difference (SMD) to combine studies that measured
the same outcome, but used different methods.

For the purposes of summarizing results, we categorized the in-
cluded trials according to control groups: comparisons with sham
acupuncture; comparisons with angiotensin-converting enzyme
inhibitor (ACEI); comparisons with calcium antagonists; compar-
isons with beta-blockers; acupuncture plus ACElI compared with
ACEIl alone; acupuncture plus calcium antagonists compared with
calcium antagonists alone.

Unit of analysis issues

Different units of analysis were planned to be subjected to a sensi-
tivity analysis.

Dealing with missing data

We contacted the authors in China via telephone, and authors from
elsewhere via email to obtain missing data, if necessary. For all
outcomes, we carried out analyses, both per-protocol (PP) analy-
sisand ITT analysis would be accepted. Attrition rates, for example
dropouts, losses to follow-up, and withdrawals, were investigated.

Dealing with duplicate publications

In the case of duplicate publications and companion papers of a
primary study, we tried to maximize yield of information by simul-
taneous evaluation of all available data. In cases of doubt, the orig-
inal publication (usually the oldest version) was given priority.

Assessment of heterogeneity

We used the Chi2 and I2 test were used to assess for heterogeneity
among the studies. 12 values were used to assess the degree of sta-
tistical heterogeneity. Less than 50% heterogeneity was accepted
as homogeneous. When significant heterogeneity was present, we
attempted to explain it by subgroup analyses.

Assessment of reporting biases

We did not perform funnel plots to assess the reporting bias due to
the lack of sufficient studies (fewer than 10).

Data synthesis

We used Review Manager 5 software to carry out statistical analy-
sis (RevMan 2014). We used MD for continuous data. There were no
dichotomous data in this review (Higgins 2011). In the case of ho-
mogeneous data, we used the fixed-effect model. In case of het-
erogeneity, we also used the random-effects model. In this study,
we identified five studies that included three arms (Li 2012a; Mack-
lin 2006; Wang 2012a; Xie 2004; Zhang 2012a). Li 2012a compared
warm acupuncture versus standard acupuncture versus captopril;
Macklin 2006 compared traditional acupuncture versus standard-
ized acupuncture versus sham acupuncture; Xie 2004 compared
chronological acupuncture versus traditional acupuncture versus
nitrendipine; Zhang 2012a compared acupuncture plus psycholog-
ical counselling versus acupuncture versus captopril. In these four
studies, the effect of groups that conveyed acupuncture treatment

were combined to form a new group, because they compared dif-
ferent acupuncture methods and thus could be combined. Wang
2012a compared acupuncture versus nicardipine versus acupunc-
ture plus nicardipine. In this case, we only extracted the data of
acupuncture group and nicardipine group for analysis.

Subgroup analysis and investigation of heterogeneity

If one of the primary outcome parameters demonstrated sta-
tistically significant differences between intervention groups, we
planned to use subgroup analyses. Planned subgroup analyses
were:

« different levels of hypertension;
« differentinterventions;
. Sex.

Sensitivity analysis

We planned to test the robustness of the studies by contrasting
the results of different measures, such as fixed-effect model to ran-
dom-effects model, the robustness of the studies should not be re-
versed by changing of the models.

However, we did not perform sensitivity analyses due to an insuffi-
cient number trials.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of exclud-
ed studies; and Characteristics of ongoing studies tables.

Results of the search

We retrieved the following: 173 records from the Cochrane Hyper-
tension Specialised Register, 460 from Cochrane Central Register
of Controlled Trials, 270 from Ovid MEDLINE, 405 from Embase,
40 from AMED, 7 from ClinicalTrials.gov, 307 from CNKI, 518 from
WangFang database, and 198 from VIP, 5 from Chinese Clinical Trial
Register, giving a total of 1479 records after removal of duplicates.

We selected records that related to our question by scanning the
title and reading the abstract of trials. The most frequent reasons
for exclusion at this level were: studies were reviews or commen-
taries, studies of non-primary hypertension, clearly non-random-
ized design, and investigation of an intervention that was not true
acupuncture involving skin penetration.

Two review authors assessed 107 full-text papers for eligibility; 85
reports (including duplicates) did not meet the selection criteria.
Common reasons for exclusion included: trial had mixed hyperten-
sion participants or not primary hypertension (21 trials); interven-
tions did not meet our definition of acupuncture (eight trials); dif-
ferent forms or methods of acupuncture and compared acupunc-
ture with any complementary and alternative therapies (25 trials);
and incorrect randomization method (nine trials); design of trial
was cross-over (three trials); study with irrelevant outcome, such
as only physiological or laboratory parameters (14 trials); trial with
duplicate publications (five trials). Finally, we included 27 citations
to 22 trials, 23 were published in journals (including published pro-
tocols), and four were published as part of Master's theses (Figure
1).
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Figure 1. Study flow diagram.
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Searches in the clinical trial registers identify one ongoing trial
(Liang; see Characteristics of ongoing studies table).

Included studies
Participants

In total, 1744 people (972 in the acupuncture group, 772 in the con-
trol group) participated in the included studies, and the mean num-
ber of participants in each trial was 79 (ranging from 28 to 188 par-
ticipants per trial). The participants were men and non-pregnant
women over 18 years old, with primary hypertension document-
ed by at least three resting BP readings above (SBP/DBP) 140/90
mmHg or a history of hypertension with current use of antihyper-
tensive medication. All the participants had primary hypertension.
The number of participants ranged from 14 to 124 in the acupunc-
ture groups and 14 to 68 in the controlled groups. Age ranged from
28 to 71 years. The participants receiving antihypertensive medi-
cine accounted for 19.34% in the acupuncture group and 75.00%
in the control group (drug control and sham acupuncture control),
separately. All studies included both men and women. All stud-
ies were performed in a single center. Eighteen RCTs (1358 partici-
pants) originated in China, one (188 participants) came from the US
(Macklin 2006), one (140 participants) came from Germany (Flach-
skampf 2007), and two (58 participants) came from Korea (Kim
2012;Yin 2007).

Interventions

All trials used a parallel group design, 17 trials had two arms (one
acupuncture group and one control group) and five trials had three
arms (Li 2012a; Macklin 2006; Wang 2012a; Xie 2004; Zhang 2012a).

The acupuncture interventions tested in the included trials varied.
In 15 trials, acupuncture treatments were standardized (all partici-
pants were treated at the same points); in three trials, treatments
were semi-standardized (either all participants were treated with
some basic points and additional individualized points depending
on symptom patterns) (Chen 2010a; Dan 1998; Liu 2011); in two tri-
als, the selection of acupuncture points was individualized (all par-
ticipants were treated at individualized points depending on symp-
tom patterns) (Flachskampf2007;Yin 2007); and in two trials partic-
ipants were randomized to two acupuncture groups: in one group
the needles were placed at correct, individualized points after the
full process of Chinese diagnosis, in the other group needles were
placed at standardized points without the 'Chinese ritual' (to inves-
tigate whether the different interaction and process affected out-
comes) (Macklin 2006; Xie 2004).

Four trials compared acupuncture with sham acupuncture inter-
ventions and 18 trials compared acupuncture and antihypertensive
medicine treatment. The sham techniques varied considerably in
the four sham controlled trials (Flachskampf2007; Kim 2012; Mack-
lin 2006; Yin 2007). Yin 2007 used the Park's sham needle device,
in which the needles did not penetrate the skin, and the points
were placed at the same predefined points as in the true treatment

group. The other three sham controlled trials used non-acupunc-
ture points considered at variable distance from true points. Kim
2012 used needles superficially; Macklin 2006 inserted needles per-
pendicular to the skin without stimulation; and Flachskampf 2007
used acupuncture with the same technique as for active treatment,
but used needling points without relevance for BP lowering accord-
ing to TCM concepts.

In total, 18 trials compared acupuncture to antihypertensive med-
icine treatment using: nifedipine (Chen 2000; Dan 1998; Shen
2010a), nicardipine (Ma 2011; Wang 2012a), nitrendipine (Xie
2004), metoprolol (Chen 2006a), valsartan (Chen 2010a), metopro-
lol tartrate (Wu 2011), captopril (Hao 2006; Li 2012a; Liu 2011;
Wu 2003; Yang 2010a; Zhang 2012a), enalapril maleate capsules
(Guo2009), levamlodipine besylate tablets/levamlodipine besylate
tablets (Tian 2007), or captopril plus aspirin (Liao 2006).

Few trials provided detailed information about the acupuncturists'
experience or expertise, treatment rationale, and reproducible de-
scription of the intervention.

Outcomes

The main outcome reported was change in BP and most trials (13)
measured BP within minutes of an acupuncture session. Excep-
tions to that included six trials that measured BP by 24-hour mon-
itoring (Chen 2010a; Dan 1998; Flachskampf 2007; Hao 2006; Kim
2012; Yang 2010a). In those trials, the effect reflected the mean ef-
fect over the 24 hours after the session. Three trials measured BP
one day (Wang 2012a), three days (Chen 2000), or within five days
(Wu 2003) after the last acupuncture session. Thus, none of the
RCTs assessed whether there was a sustained effect of acupuncture
on BP. Further considerations of the impact of time of measure-
ment are addressed in the Discussion. For the safety of acupuncture
for hypertension, only eight trials recorded any adverse events.

Excluded studies

Eighty-five studies did not meet the selection criteria (see Char-
acteristics of excluded studies table). Common reasons for exclu-
sion included: mixed hypertension participants or not primary hy-
pertension (21 trials); interventions did not meet our definition of
acupuncture (eight trials); different forms or methods of acupunc-
ture and compared acupuncture with any complementary and al-
ternative therapies (25 trials); and incorrect randomization method
(nine trials); design of trial was cross-over (three trials); no relevant
outcomes reported, such as only physiological or laboratory pa-
rameters (14 trials); and trial with duplicate publications (five tri-
als). We telephoned or emailed the original authors for detail of the
studies, if necessary.

Risk of bias in included studies

We used the Cochrane 'Risk of bias' tool to assess the methodolog-
ical quality of the trials (Figure 2; Figure 3).
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Figure 2. Risk of bias graph: review authors' judgments about each risk of bias item presented as percentages
across all included studies.
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Figure 3. Risk of bias summary: review authors' judgments about each risk of bias item for each included study.
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Allocation

Eight studies described the method of generation of allocation se-
quence, which was by 'random number table' (Chen 2006a; Chen
2010a; Guo 2009; Ma 2011; Shen 2010a; Wu 2011; Xie 2004; Zhang
2012a); one study allocated the participants by 'random digits' (Wu
2003); one study reported the generation of randomization se-
quence by 'draw lots random' (Liao 2006); five studies allocated the
participants by 'randomization software' used, such as NERI's soft-
ware, SAS software, and excel software (Macklin 2006; Tian 2007;
Wang 2012a; Yang 2010a; Yin 2007). However, seven studies men-
tioned randomly allocate participants, but gave no description of
the randomization method in detail (Chen 2000; Dan 1998; Flach-
skampf 2007; Hao 2006; Kim 2012; Li 2012a; Liu 2011).

Four studies had low risk of allocation concealment, these guided
a critical and feasible concealment for allocation of participants,
such as opaque, sealed envelopes (Flachskampf 2007; Kim 2012;
Macklin 2006; Wang 2012a), and one study had opened the en-
velopes after the participants had been included in the study, but
the physician was not involved further (Kim 2012).

Blinding

Only five trials mentioned blinding, two of them had low risk of
bias: Macklin 2006 masked the acupuncturist to random assign-
ments, and did not inform participants that the control points were
not traditional acupuncture points; in Yin 2007, the double-blind-
ing was likely successful as no-one dropped out due to finding out
the sham nature of their acupuncture sessions; the other three had
unclearrisk: Flachskampf 2007 described the test as single blinded,
the Chinese physician who included participants was blinded, but
with very short description only, unclear how participants were in-
formed about the sham acupuncture; Kim 2012 described the test
as double-blinded, with very short description about participants
and observers, and no information about how participants were
informed about the sham acupuncture; Wang 2012a masked sur-
veyor and statistics to random assignments, but did not mention
whether acupuncturists and participants were blinded. The oth-
er trials did not mention blinding, and were at high risk of perfor-
mance bias and detection bias.

Incomplete outcome data

Seventeen trials were at low risk of attrition bias, which reported
no participants dropped out or were excluded from the primary
analysis, and two trials had low risk for reporting the number of
dropouts and related reasons, and using ITT analyses (Flachskampf
2007; Macklin 2006). Three trials were at high risk, two had partic-
ipants who dropped out early or could not be analyzed, but there
were no reasons given and no ITT analysis (Kim 2012; Wang 2012a).
One trial had participants who dropped out, but they only used a
PP analysis, and related reasons were explained (Yin 2007).

Selective reporting

Twenty-one studies reported relevant outcomes in detail, which
had low risk of reporting bias. Only one trialhad unclearrisk as they
reported relevant outcomes during the treatment period, but no
outcome reported in follow-up (Hao 2006).

Other potential sources of bias
Similarity of comparison groups at baseline

Age, gender, race, clinical characteristics, and history were regard-
ed as significant elements, which possibly affect the outcome mea-
surements. All studies reported that the demographic, clinical sta-
tus, and history of the two groups did not differ significantly, except
the racial profile of one study that had more minority group partic-
ipants in the control group by chance (Macklin 2006).

Conflicts of interest

Nine studies reported the source of financial support and declared
no competing financial interests. The others neither stated the
funding source nor mentioned whether the research was approved
by an ethics committee.

Effects of interventions

See: Summary of findings for the main comparison Acupunc-
ture compared to sham acupuncture for hypertension; Summary
of findings 2 Safety of acupuncture for primary hypertension

Primary outcomes
Change in blood pressure
Sustained blood pressure lowering effect (greater than seven days)

Only one RCT investigated whether acupuncture had a sustained
effect on BP (Flachskampf 2007). There was no BP lowering effect
at three and six months after the last acupuncture session.

Short-term blood pressure lowering effect (less than seven days,
mostly within one to 24 hours)

Acupuncture versus sham acupuncture

This was the most important comparison in this review as it repre-
sented the best attempt to assess the short-term BP lowering ef-
fect of acupuncture and reduce bias due to loss of blinding. Four tri-
als compared acupuncture with sham acupuncture (Flachskampf
2007; Kim 2012; Macklin 2006; Yin 2007). Acupuncture reduced SBP
compared to sham acupuncture (MD -3.43, 95% Cl -5.92 to -0.85;
Analysis 1.1), and reduced DBP (MD -1.95, 95% Cl -3.95 to -0.32;
Analysis 1.2). However, heterogeneity was high for SBP (12 = 76%).

Acupuncture versus renin-angiotensin system (RAS) inhibitors

Eight trials compared acupuncture with RAS inhibitors (Chen
2010a; Guo 2009; Hao 2006; Li 2012a; Liao 2006; Wu 2003; Yang
2010a; Zhang2012a). One of the trials was a three-arm trial compar-
ing acupuncture, warm needling, and ACEI (Li 2012a). The pooled
result suggested that acupuncture reduced BP more than RAS in-
hibitors (SBP: MD -3.48, 95% Cl -5.22 to -1.74; Analysis 2.1; DBP: MD
-1.64,95% Cl -2.81 to -0.48; Analysis 2.2). However, these trials were
not blinded and there was significant heterogeneity for SBP (12 =
66%).

Acupuncture versus calcium antagonists

Seven trials compared acupuncture with calcium antagonists
(Chen2000;Dan 1998; Ma2011; Shen2010a; Tian 2007; Wang 2012a;
Xie 2004). One was a three-arm trial comparing standard acupunc-
ture, midnight-noon ebb-flow acupuncture, and calcium antago-
nists (Xie 2004). Another was a three-arm trial comparing acupunc-
ture, acupuncture plus calcium, and calcium antagonists (Wang
2012a). The pooled results suggested that acupuncture lowered BP
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more than calcium antagonists (SBP: MD-2.98,95% Cl -5.03 to -0.92;
Analysis 3.1; DBP: MD-1.41,95% Cl -2.73t0-0.09; Analysis 3.2). How-
ever, these trials were not blinded and there was significant hetero-
geneity for both SBP (12 =92%) and DBP (12 =97%).

Acupuncture versus beta-blocker

Two trials compared acupuncture with beta-blocker (Chen 2006a;
Wu 2011). The pooled results showed no difference between treat-
ments (SBP: MD 0.41, 95% Cl -1.72 to 2.55; Analysis 4.1; DBP: MD
-0.62,95% CI -2.88 to 1.64; Analysis 4.2). However, these trials were
not blinded and they showed significant heterogeneity for SBP (I2
=82%).

Acupuncture plus angiotensin-converting enzyme inhibitor versus
angiotensin-converting enzyme inhibitor alone

One trial compared acupuncture plus ACEI with ACEI alone (Liu
2011). Acupuncture plus ACEI reduced SBP more than ACEI alone
(MD -10.79, 95% CI -16.80 to -4.78), but not DBP (MD -0.24, 95% CI
-3.94 0 3.46).

Acupuncture plus calcium antagonists versus calcium antagonists
alone

Onetrial compared acupuncture plus calcium antagonists with cal-
cium antagonists alone (Wang 2012a). Acupuncture plus calcium
antagonists lowered SBP more than calcium antagonists alone (MD
-6.25, 95% Cl -11.65 to -0.85) but not DBP (MD -1.42, 95% Cl -4.66 to
1.82)

Secondary outcomes
Adverse events

Eight trials recorded adverse events. Major adverse events occur-
ring in the acupuncture group were headache (one participant
in Chen 2010a), pain (two participants in Flachskampf 2007; Kim
2012), spot-bleeding (eight participants in Yin 2007; Kim 2012),
time-related reason (Flachskampf 2007). Serious adverse events
were reported in Macklin 2006: hypertensive urgencies (two par-
ticipants) and congestive heart failure (one participant). Adverse
eventsin the control group were headache (six participantsin Chen
2010a (Drug: Diovan); two participants in Tian 2007 (Drug: levam-
lodipine maleate tablets)), dizziness (seven participants in Chen
2010a (Drug: Diovan)), cough (one participantin Chen 2010a (Drug:
Diovan)), nausea and heart palpitations (two participants in Tian
2007 (Drug: levamlodipine maleate tablets)), foot edema/flush/
rash/flustered (six participants in Wang 2012a (Drug: Nicardipine)).
Two trials reported no serious adverse events (Hao 2006; Kim 2012).

Subgroup analyses

We performed no subgroup analyses due to an insufficient number
of trials.

DISCUSSION

Summary of main results

In recent years, there have been many publications and studies on
the BP lowering effect of acupuncture. However, interpretation of
this evidence from these studies is difficult. Thus, at present, it is
not known whether acupuncture is an effective therapy for chronic
hypertension. In this review, we attempted to clarify this by iden-
tifying what type of evidence is required for acupuncture to be a
useful therapy in the community. Since elevated blood pressure is

a chronic condition, in order to be effective any treatment would
need to have a blood pressure lowering effect sustained for at least
seven days and preferably for one month. We found only one tri-
al that tested whether there was a sustained BP lowering effect
of acupuncture compared to sham acupuncture after a six-week
course of active acupuncture (Flachskampf2007). In that trial, there
was no change in BP at three and six months after the last acupunc-
ture treatment. None of the other trials reported the effect on BP
more than five days after the last session. Therefore, we can report
that, at present, there is no evidence for the use of acupuncture to
treat chronic hypertension in the community.

The results of this review only relate to the short-term effects of
acupuncture, in most cases within one hour or one day of the
last acupuncture session. There are only four RCTs with a rigor-
ous design in which acupuncture was compared to a form of sham
acupuncture (Flachskampf2007; Kim 2012; Macklin 2006; Yin 2007).
The pooled effect of these trials suggested that acupuncture causes
a short-term non-clinically significant reduction of BP by 3/2 mmHg
when compared with sham acupuncture; however, this was very
low quality evidence (see Summary of findings for the main com-
parison).

Inthe othertrials, the participants were not blinded to the acupunc-
ture intervention and BP was measured within hours to one day
after the last acupuncture session. Eight trials compared acupunc-
ture with RAS inhibitors administered daily and suggested that
acupuncture lowered BP by 3/2 mmHg more than RAS inhibitors
(Chen 2010a; Guo 2009; Hao 2006; Li 2012a; Liao 2006; Wu 2003;
Yang 2010a; Zhang 2012a). If this were true and it was sustained,
it would be clinically important as ACEIl have been shown in one
Cochrane Review to lower BP by 8/5 mmHg (Heran 2008). However,
this suggests a BP lowering effect of 11/7 mmHg, which is not con-
sistent with the findings compared to sham acupuncture. Because
of this, and the high risk of loss of blinding bias and publication bias,
we have not reported these data in a 'Summary of findings' table.

Nine trials suggested that acupuncture reduced BP by 3/1 mmHg
more than daily calcium antagonists (Chen 2000; Chen 2006a; Dan
1998; Ma 2011; Shen 2010a; Tian 2007; Wang 2012a; Wu 2011; Xie
2004). If this were sustained and true it would be clinically impor-
tant as calcium antagonists lower BP by about 10/6 mmHg on av-
erage based on one Cochrane Review in preparation (Wong 2002).
This suggests a large effect of 13/7 mmHg, which is not consistent
with the sham blinded trials. In the forest plot, the obvious outlier,
Shen 2010a, contributed to the high heterogeneity. The large BP
lowering effect of acupuncture in this trial could be explained by
the mean baseline BP being over 200/120 mmHg, which is much
higher than the other included studies. This may result in overesti-
mation of acupuncture effect and underestimation of drug effect.
Therefore, this finding has inconsistency problems and the same
risk of bias as with the ACEls; for this reason, we have not reported
these data in a 'Summary of findings' table.

Two trials suggested that acupuncture lowered BP the same as
daily metoprolol beta-blocker therapy (Chen 2006a; Wu 2011).
One Cochrane Review showed that metoprolol lowered BP by 6/5
mmHg (Wong2016).Onetrial (Liu 2011) investigated the addition of
acupuncture to ACEl and did not add any additional evidence. If fu-
ture trials of acupuncture are conducted, they need to be designed
to measure a sustained BP lowering effect at least seven days and
preferably one month after the acupuncture.
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This review provided very little information as to the safety of
acupuncture.

Overall completeness and applicability of evidence

Acupuncture treatment approaches vary in different countries and
settings. The trials included in our review came from a variety of
countries. In the German trial, acupuncture was mainly provided
by Chinese physicians, who were professionally trained in China
for acupuncture (Flachskampf 2007). All Chinese physicians had at
least five years of training in TCM, combined with five years of train-
ing in Western medicine, with additional practice of acupuncture
of several years. In the US trial, TCM diagnosing and acupuncture
treatment were performed independently by diagnosing acupunc-
turist with a minimum three years' postgraduate experience and
treating acupuncturist with a minimum 1 year' postgraduate expe-
rience. In practice, the participating diagnosing acupuncturists had
13 to 22 years' experience, and all had received acupuncture train-
ing in colleges in China. All participating acupuncturists deliver-
ing acupuncture treatment had two to eight years' experience, and
were licensed to practice in Massachusetts. (Training and certifica-
tion foracupuncturists consisted of studying detailed training man-
uals and videotapes and attending an eight-hour practical train-
ing session with a competency/certification exam (Macklin 2006).
In atrial from Korea, physicians were trained in the context of tra-
ditional Korean medicine (Kim 2012). The acupuncture treatment
forms differed due to practitioners with different qualifications in
different countries may confound the results. Sessions of acupunc-
ture treatment may vary in different countries, which may lead to
differences. For instance, in most trials from China, acupuncture
was performed once a day for a consecutive course, while in the US
or Germany, acupuncture was mostly conducted two or three times
aweek. None of the trials reflected a course of treatment that would
be practicalin real practice. Moreover, most clinical trials were per-
formed in a restricted experimental condition, by which the inclu-
sion of the participants was highly selective. This is likely quite dif-
ferent from real-world conditions where hypertension is commonly
accompanied with other conditions. As explained, the results only
relate to a short-term effect of acupuncture, which does not answer
whether it would be effective in managing chronic hypertension.

Quality of the evidence

The methodological quality of included trials was variable. Even in
the sham controlled trials, we downgraded the evidence to very
low using GRADEPro (https://gradepro.org/). We appreciate that
designing and performing clinical trials of acupuncture is a chal-
lenge, particularly with respect to blinding and selection of control
interventions. Many old and small trials from China decrease the
validity of the results. Since journals are more likely to report posi-
tive results, there is a high risk of publication bias. The wide clinical
heterogeneity of included trials was also a limitation. Differencesin
controls, duration of treatment, frequency of sessions, the selected
acupoints used, the number of acupoints, and the use of different
antihypertensive medicines all added to the heterogeneity.

Potential biases in the review process

First, bias could be generated by the omission of completed stud-
ies. Although we conducted extensive searches to identify relevant
trials, we cannot rule out the possibility that there are additional tri-
alsthatare unpublished or published in sources inaccessible to our
search. Second, we could not include the data from ongoing clini-

cal trials. Though we approached the responsible investigators, we
were not provided with the data.

Agreements and disagreements with other studies or
reviews

Our review agrees with other studies in the aspect that acupunc-
ture as a complement to conventional drugs reduces BP, though
with uncertainty. One systematic review reported that acupunc-
ture significantly improved both SBP and DBP in people receiving
antihypertensive medication (Li 2014). They did not address the is-
sue of duration of effect. It was similar to our findings with non-
sham acupuncture controlled trials, but we disregarded the find-
ings from those trials due to the high risk of bias. In their review,
only minor adverse events were identified and this agrees with our
results. One review assessed acupuncture either as an adjunct or
an alternative in lowering BP, and reported that it was inconclu-
sive whetheracupuncture lowers high BP (Lee 2009). The difference
with our review was that it used a slightly wider inclusion criteri-
on on mild arterial hypertension, mild or moderate arterial hyper-
tension, or BP within or higher than the prehypertension catego-
ry, without predescribing a limit to primary hypertension. Anoth-
er review assessed the efficacy of acupuncture for essential hyper-
tension, particularly that of individualized acupuncture treatment
based on TCM diagnosis (Kim 2010). They showed reduction in BP
between acupuncture and control, but did not include trials pub-
lished after 2008. More well designed, rigorous, and large trials in
the field are needed. Moreover, our conclusions on the certainty of
evidence agrees with a study published in 2013, which emphasized
that the methodological quality of the included trials was evaluat-
ed as generally low (Wang 2013).

AUTHORS' CONCLUSIONS

Implications for practice

At present, there is no evidence for the sustained blood pressure
lowering effect of acupuncture thatis required for the management
of hypertension. Acupuncture may be associated with a short-term
(one to 24 hour) reduction in blood pressure; however, in sham
acupuncture trials, the effect at best is small (reduction in sys-
tolic/diastolic blood pressure of 3/2 mmHg) and likely clinically ir-
relevant. The larger effect shown in non-sham acupuncture con-
trolled trials most likely reflects bias and not a true effect.

Implications for research

As hypertension is a chronic condition, it is essential that for
acupuncture to be useful it must cause a sustained blood pres-
sure lowering effect. Future randomized controlled trials (RCTs) are
needed to determine whether acupuncture lowers blood pressure
for at least seven days and preferably longer. The control group in
these RCTs must be sham acupuncture. RCTs with improper con-
trols and measuring short term effects on blood pressure are not
needed.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Chen 2000

Methods

Groups: A: acupuncture, B: medicine control.
Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 2 weeks' treatment; no follow-up.

Participants

Number of participants screened/included/analyzed: not reported/70/70.

Number of participants in each group: 35:35.

Demographics: mean age 63.57 years in A, mean age 65.20 years in B; number of women 16:16.
Number of participants who used antihypertensive: no information.

Course of disease: no information.

Setting: inpatients and outpatients from The First People's Hospital of Chengdu.

Interventions

Acupuncture points: Quchi, Fenglong.
Information on acupuncturists: none.
Deqi achieved?: yes.

Frequency and duration of treatments: BP measured every 4 hours, when BP at stable normal level,
BP measured every morning and before retiring.

Control group intervention: nifedipine (Chengdu Pharmaceutical factory), 10-20 mg, TID, at 8 a.m., for
2 weeks.

Outcomes Primary outcome:
« change in SBP/DBP before and after treatment (BP measured at 3rd day after acupuncture session).
Secondary outcomes:
« changein BP;
« changein endothelin and angiotensin 1 levels at diagnosis and 2 weeks.

Study detail Position for measuring BP: decubitus position.
BP measurements: no information.
Time of each session: needles retained for 15-30 min, stimulated every 5 min.
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Chen 2000 (continued)

Number of treatment sessions: 14 (continuously for 14 days).
Frequency of treatment sessions: no information, 2 weeks was a course.
Time of recruiting: 1997-1999.

Adverse events: no information.

Publication detail

Language of publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: peer review journal.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Randomly allocate participants" mentioned, but no detailed description of

tion (selection bias)

the randomization method.

Allocation concealment Unclear risk No description.

(selection bias)

Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk "70 participants included" mentioned in results, numbers of participants were

(attrition bias)
All outcomes

matched with information.

Selective reporting (re- Low risk Relevant outcomes reported.
porting bias)
Other bias Unclear risk No description.
Chen 2006a
Methods Groups: A: acupuncture, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 4 weeks' treatment; no follow-up.

Participants

Number of participants screenings/included/analyzed: not reported/60/60.
Number of participants in each group: 30:30

Demographics: aged 36-65 years, mean age 54.75 years in A, aged 33-61 years, mean age 51.72 years in
B; number of women 10:9.

Number of participants who used antihypertensive: no information.
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Chen 2006a (Continued)

Course of disease: from 1 month to 10 years, mean 5.65 years in A; from 6.5 months to 10.42 years,
mean 5.39 yearsin B

Setting: inpatients from Department of Acupuncture and Moxibustion in the first hospital in Wuhan.

Interventions Acupuncture points: Fengchi (bilateral).
Information on acupuncturists: none.
Deqi achieved?: yes.

Control group intervention: metoprolol (25 mg pills, Batch number Su Wei medicine approved by
1985, 326201), 100 mg, once daily, at 8 a.m., for 4 weeks.

Outcomes Primary outcome:
« change in SBP/DBP before and after treatment (measured on last 3 days of acupuncture sessions).
Secondary outcome:

+ changeinBP.

Study detail Position for measuring BP: no information.
BP measurements: no information.
Time of each session: needles retained for 30 min, stimulated every 10 min.
Number of treatment sessions: 28 (continuously for 4 weeks).
Frequency of treatment sessions: no information, 2 weeks was a course.
Time of recruiting: March 2004 to December 2004.

Adverse events: no information.

Publication detail Language of publication: Chinese.
Commercial funding: no.
Non-commercial funding: yes (State administration of TCM).

Publication status: peer review journal.

Notes Baseline BP: mean BP on 3 different days before treatment.

Last BP: mean BP in last 3 days before ceasing treatment.

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Random number table.

tion (selection bias)

Allocation concealment Unclear risk No description.
(selection bias)

Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)
All outcomes
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Chen 2006a (continued)

Incomplete outcome data  Low risk No dropouts or exclusions from analysis.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Relevant outcomes reported.
porting bias)
Other bias Unclear risk No description.
Chen 2010a
Methods Groups: A: acupuncture, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 34 days' treatment; no follow-up.

Participants

Number of participants screened/included/analyzed: not reported/80/80.

Number of participants in each group: 40:40.

Demographics: mean age 61.3 years in A, mean age 62 years in B; number of women 19:20.
Number of participants who used antihypertensives: no information.

Course of disease: mean 16 years in A; mean 17.3 years in B.

Setting: outpatients and inpatients from German Otto Boylen Hospital.

Interventions

Acupuncture points: main points: Fengchi (GB20), Quchi (LI11), Taichong (LR3), Sanyinjiao; assis-
tant points: Xingjian (LR2), Xiaxi (GB43); Yin deficiency and yang excess: Ganshu (BL18) and Fuliu (KI7);
Phlegm wet indicates sheng: Fenglong and Yinlingquan; Yin-yang deficiency: Guanyuan (CV4) and
Shenshu (BL23).

Information on acupuncturists: none.
Deqi achieved?: yes.

Control group intervention: valsartan (Novartis), 80 mg, once daily for 30 days.

Outcomes

Primary outcome:
« change in SBP/DBP before and after treatment (BP measured 15 min after acupuncture session).
Secondary outcomes:

« changein BP;
« changein TCM symptom pattern.

Study detail

Position for measuring BP: sitting position and ambulatory BP monitoring.

BP measurements: ambulatory BP monitoring by MOBIL-O-GRAPHO, made in Germany.
Time of each session: needles retained for 30 min, stimulated every 10 min.

Number of treatment sessions: 28 (continuously for 4 courses).

Frequency of treatment sessions: once daily, 7 days was a course, 2-day interval between 2 courses.
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Chen 2010a (Continued)

Time of recruiting: December 2004 to December 2008.

Adverse events: 1/40 had headache in A; 6/40 had headache, 7/40 had dizziness, 1/40 had cough in B.

Publication detail Language of publication: Chinese
Commercial funding: no
Non-commercial funding: no

Publication status: peer review journal.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Random number table.

tion (selection bias)

Allocation concealment Unclear risk No description.
(selection bias)

Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)
All outcomes

Incomplete outcome data  Low risk No dropouts or exclusions from analysis.
(attrition bias)
All outcomes

Selective reporting (re- Low risk Relevant outcomes reported.
porting bias)

Other bias Unclear risk No description.
Dan 1998
Methods Groups: A: acupuncture, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 3 weeks' treatment; no follow-up.

Participants Number of participants screenings/included/analyzed: not reported/52/52.
Number of participants in each group: 26:26.
Demographics: mean age 57.8 years in A, 48.35 years in B; number of women 7:8.
Number of participants who used antihypertensives: no information.
Course of disease: 5-25 years, mean 9.4 years in A; 4-26 years, mean 8.8 years in B.

Setting: inpatients from Beijing Chaoyang Second Hospital.
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Dan 1998 (Continued)

Interventions

Acupuncture points: main points: Quchi, Hegu, Taichong, Fengchi, Geshu; assistant points: Yin defi-
ciency and yang excess: Fuliu, Neiguan; The phlegm wet resistance: Fenglong, Gongsun; Yin-yang defi-
ciency: Zusanli, Sanyinjiao.

Information on acupuncturists: none.

Deqi achieved?: yes.

Control group intervention: nifedipine, 10 mg, TID, for 3 weeks.

Outcomes

Primary outcome:
« changein 24-hour BP before and after treatment (measured immediately after acupuncture session).
Secondary outcomes:

« changein BP;
« changein heart rate, myocardial oxygen consumption;
+ response of symptom.

Study detail

Position for measuring BP: activity not restricted for ambulatory BP monitoring.

BP measurements: Accutracker I (Suntech Medicalins, Raleigh, NC USA), non-invasive portable ambu-
latory BP monitoring.

Time of each session: needles retained for 20-30 min, stimulated after 10 min of inserting needle.
Number of treatment sessions: 15 (lasting 3 weeks).

Frequency of treatment sessions: once daily, 5 times a week.

Time of recruiting: no information.

Adverse events: no information.

Publication detail

Language of publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: peer review journal.

Notes

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Only described randomization used, but no description of the method and de-
tion (selection bias) tail of randomization.
Allocation concealment Unclear risk No description.
(selection bias)
Blinding (performance Unclear risk Participants and investigators not blinded to acupuncture or pills. Detection
bias and detection bias) bias reduced as BP was measured with automatic 24-hour monitor.
All outcomes
Incomplete outcome data ~ Low risk No dropouts or exclusions from analysis.
(attrition bias)
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All outcomes

Selective reporting (re- Low risk Relevant outcomes reported.

porting bias)

Other bias Unclear risk No description.
Flachskampf 2007

Methods Groups: A: active acupuncture, B: sham acupuncture (80% of participants with antihypertensive).

Blinding: participants, Chinese physician who included participants.

Dropouts/withdrawals: in 2 weeks between randomization and initiation of treatment: 7/83 in A, 4/77
in B; during the treatment course: 4/76 in A, 5/73 in B; first follow-up visit: 0/72 in A, 0/68 in B; second
follow-up visit: 4/72 in A, 1/68 in B; third visit: 1/68 in A, 1/67 in B.

Duration of intervention: no information of baseline; 6 weeks' treatment; 3 follow-up visits: first (im-
mediate) post-treatment follow-up visit within 3 working days after finishing treatment; second 3
months after finishing treatment; third 6 months after finishing treatment.

Participants

Number of participants screenings/included/analyzed: 342/160/140.

Number of participants in each group: 72:68.

Demographics: mean age 58.8 years in A, 58.0 years in B; number of women 46:60.
Number of participants who used antihypertensives: 53:52.

Course of disease: no information.

Setting: outpatients at Med Klinik, Klinikum Ottobeuren.

Interventions

Acupuncture points: needling points chosen according to Chinese type of hypertension, and angle,
depth, and type of manipulation of needling conformed to typical prescriptions (3 acupuncture points
were needled bilaterally except single points such as Taiyang): Taiyang, KG12, KG6, KG4, Dill, Di4, Ks6,
Ma36, Ma40, Mp9, Mp6, Ni3, Le3, Le2, LG20, Gb20, BI18, BI23.

Information on acupuncturists: 7; Chinese physicians included participants, Chinese physicians
trained and accredited at the Nanjing School of Traditional Chinese Medicine (Nanjing, People's Repub-
lic of China) administered acupuncture. All Chinese physicians had = 5 years of training in Traditional
Chinese Medicine, combined with 5 years of training in Western medicine, with additional practice of
acupuncture of several years.

Deqi achieved?: yes.

Control group intervention: needling performed with same technique as for active treatment, but
needling points were without relevance for BP lowering according to Traditional Chinese Medicine con-
cepts. Pl1, dorsolateral forearm between traditional acupuncture points SI 7 and 8 on the small intes-
tine meridian; P12, lateral thigh between acupuncture points Gb32 and Gb31 on the gall bladder merid-
ian; and P13, lateral lower limb between acupuncture points Gb 34 and Gb35 on the gall bladder merid-
ian.

Outcomes Primary outcome:
« mean SBP and DBP levels on 24-hour ambulatory BP monitoring (started 5 min after acupuncture
session).
Secondary outcome:
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Flachskampf 2007 (Continued)

« mean daytime and night-time SBP and DBP and reduction in BP at peak stress during bicycle stress
testing.

Study detail Position for measuring BP: sitting position for auscultatory cuff BP measurements.

BP measurements: ambulatory BP measurements were performed with an oscillometric device
(Tracker NIBP, Reynolds Medical, Feucht, Germany); auscultatory cuff BP measurements with calibrat-
ed instruments.

Time of each session: needles retained for 30 min.
Number of treatment sessions: 22.

Frequency of treatment sessions: during first 2 weeks: 5 sessions once a week, and in the following 4
weeks: 3 sessions weekly.

Time of recruiting: January 2001 to May 2004.

Adverse events: no local complications noted. Most frequent complaint about acupuncture therapy
concerned the time demand for the treatment sessions. 2 participants terminated study early, com-
plaining that acupuncture was too painful to continue.

Publication detail Language of publication: English.
Commercial funding: no.
Non-commercial funding: yes (the Scholler-Stiftung, Niirnberg, Germany).

Publication status: peer review journal.

Notes None of the physicians spoke German.

1 participant developed atrial fibrillation during treatment and was excluded because of necessity of
anticoagulation.

Other participants discontinuing study stated difficulty in keeping to time schedule, advised by family
practitioner, or no reason for discontinuation.

Participants taking antihypertensives continued their treatment without change in dosage or type of

medication.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Only described the block randomization used, but no description of method
tion (selection bias) and detail of randomization.
Allocation concealment Low risk Closed envelope, without indicating assignment to participants.
(selection bias)
Blinding (performance Low risk Study described as single blind, Chinese physicians who included participants
bias and detection bias) blinded. Very short description only, unclear how participants were informed
All outcomes about sham acupuncture. Low risk of detection bias as BP was by automatic
24-hour monitoring.
Incomplete outcome data  Low risk Mentioned intention-to-treat analyses and reported number of dropouts and
(attrition bias) related reasons.
All outcomes
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Selective reporting (re- Low risk Relevant outcomes reported.
porting bias)
Other bias Low risk There is no conflict of interest.
Guo 2009
Methods Groups: A: acupuncture (electroacupuncture), B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: 3 weeks of baseline; 4 weeks' treatment; no follow-up visit.

Participants

Number of participants screenings/included/analyzed: not reported/60/60.
Number of participants in each group: 30:30.

Demographics: aged 32-64 years in A; aged 29-65 years in B; number of women 14:13.
Number of participants who used antihypertensives: no detailed information.
Course of disease: 0.5-10 years in A; 1-9 years in B.

Setting: no information.

Interventions

Acupuncture points: Baihui, Fengchi, Fenglong, Taichong, Taixi, Zusanli, Sanyinjiao.
Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: enalapril maleate capsules (Yangzijiang Pharmaceutical Group, Jiangsu),
10 mg once daily, for 4 weeks.

Outcomes Primary outcome:
« change in SBP and DBP before and after treatment (measured in the last week of acupuncture ses-
sions).
Secondary outcome:
« change in blood sugar, insulin, insulin sensitivity index, total cholesterol, triglycerides, low density
lipoprotein cholesterol, and high density lipoprotein cholesterol.
Study detail Position for measuring BP: supine.

BP measurements: no information.

Time of each session: needles retained for 30 min, stimulating every 10 min.
Number of treatment sessions: 28.

Frequency of treatment sessions: once daily (for 4 weeks).

Time of recruiting: June 2008 to June 2010.

Adverse events: no information.

Publication detail

Language of publication: Chinese.
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Guo 2009 (Continued)

Commercial funding: no.
Non-commercial funding: no.

Publication status: peer review journal.

Notes Antihypertensive withdrawal 2 weeks before treatment, BP in 3 different days as baseline BP in the
third week before treatment, BP at 3 different days before ceasing treatment as last BP.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Random number table.
tion (selection bias)
Allocation concealment Unclear risk No description.
(selection bias)
Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk No mention of dropout and withdrawals.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Relevant outcomes reported.
porting bias)
Other bias Unclear risk No description.
Hao 2006
Methods Groups: A: acupuncture, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 7 days' treatment; follow-up visits: at 1 month
after ceasing treatment.

Participants

Number of participants screenings/included/analyzed: not reported/60/60.

Number of participants in each group: 30:30.

Demographics: mean age 64.57 years in A, mean age 64.77 years in B; number of women 15:15.
Number of participants who used antihypertensives: no information.

Course of disease: no information.

Setting: inpatients and outpatients from Affiliated hospital of Guangzhou University of TCM.

Interventions

Acupuncture points: Taichong (bilateral).

Information on acupuncturists: no information.
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Deqi achieved?: yes.

Control group intervention: captopril, 12.5 mg, BID, for 7 days.

Outcomes

Primary outcome:

« change in 24-hour SBP and DBP before and after treatment (not mentioned, but likely right after the
last session).

Secondary outcomes:

+ changein BP;
« changein symptom score;
« change in differential pressure, symptom score, and heart rate.

Study detail

Position for measuring BP: no information.

BP measurements: no information.

Time of each session: needles retained for 20 min, stimulated every 5-10 min.
Number of treatment sessions: 7.

Frequency of treatment sessions: once daily, 7 days was a course.

Time of recruiting: 2004 to December 2005.

Adverse events: no reported liver and kidney function damage, pulmonary infection, or arrhythmia by
acupuncture.

Publication detail

Language of publication: Chinese.
Commercial funding: no.
NON-Commercial funding: no.

Publication status: Masters thesis.

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Only described simple randomization used, but no description of the method
and detail of randomization.

Allocation concealment Unclear risk No description.
(selection bias)
Blinding (performance Unclear risk Participants and investigators not blinded to acupuncture or pills. Detection

bias and detection bias)
All outcomes

bias reduced as BP was measured with automatic 24-hour monitor.

Incomplete outcome data  Low risk No dropouts and withdrawals mentioned.
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk Relevant outcomes reported, but no outcome reported in follow-up period.
porting bias)
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Hao 2006 (Continued)

Other bias Unclear risk No description.
Kim 2012
Methods Groups: A: active acupuncture, B: sham acupuncture.

Blinding: participants and observers.

Dropouts/withdrawals: in the 2 weeks between randomization and initiation of treatment: 7/83 in A,
4/77 in B; during treatment course: 4/76 in A, 5/73 in B; first post-treatment follow-up visit: 0/72 in A,
0/68 in B; second follow-up visit: 4/72 in A, 1/68 in B; third visit: 1/68 in A, 1/67 in B.

Duration of intervention: no information of baseline; 8 weeks' treatment; 8 weeks' follow-up visits: 1
participant was eliminated (drank alcohol several hours before follow-up 24-hour ambulatory BP mea-
surement); 4 participants dropped out for personal reasons (distance, personal work, etc.).

Participants Number of participants screening/included/analyzed: 72/33/28.
Number of participants in each group: 17:16.
Demographics: mean age 52.08 years in A, 52.38 years in B; number of women 4:8.

Number of participants who used antihypertensives: no previous use of antihypertensive medica-
tion.

Course of disease: no information.

Setting: outpatients at the Kyung Hee University Hospital at Gangdong, Korea.

Interventions Acupuncture points: ST36, PC6 (bilateral).
Information on acupuncturists: 1 physician trained in traditional Korean medicine.
Deqi achieved?: yes.

Control group intervention: non-acupuncture points (which were 1 cm lateral from ST36 and PC6)
were needled superficially and bilaterally; Deqi was avoided.

Outcomes Primary outcome:

« mean nocturnal BP dipping levels of SBP and DBP according to 24-hour ambulatory BP monitoring
(started immediately after acupuncture session).

Secondary outcome:

« nocturnal BP dipping patterns, mean SBP and DBP levels, and mean daytime and night-time SBP and
DBP levels.

Study detail Position for measuring BP: no information.
BP measurements: oscillometric device (Tonoport V, GE Medical System Information, Germany).
Time of each session: needles retained for 20 min.
Number of treatment sessions: 16 (for 8 weeks).
Frequency of treatment sessions: twice a week.

Time of recruiting: July 2009 to June 2010.
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Kim 2012 (continued)

Adverse events: no serious adverse events reported. Observed adverse effects were related to inser-
tion of needles, such as: transient slight injection-site pain and small bleeding.

Publication detail

Language of publication: English.
Commercial funding: no.

Non-commercial funding: yes (Korea Research Foundation Grant funded by the Korean Government
(MOEHRD, Basic Research Promotion Fund)).

Publication status: peer review journal.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Only described block randomization used (block size 4), but no description of

tion (selection bias) method and detail of randomization.

Allocation concealment Low risk Inadequate method, although used consecutively numbered, opaque en-

(selection bias) velopes, but were opened to physician after participants were included in
study; however, physician was not involved further.

Blinding (performance Low risk Study described as double blind, participants and observers, but very short

bias and detection bias) description, unclear how participants were informed about sham acupunc-

All outcomes ture. No detection bias as BP was by automatic 24-hour monitoring.

Incomplete outcome data  High risk 28/33 participants (5in A, 0 in B) dropped out early or could not be analyzed.

(attrition bias) Detailed description, no intention-to-treat analysis.

All outcomes

Selective reporting (re- Low risk Relevant outcomes reported.

porting bias)

Other bias Low risk Thers is no conflict of interest.

Li2012a
Methods Groups: A: warm needling, B: acupuncture, C: medicine.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 2 weeks' treatment (total 14 treatments, with no
elapsed days between consecutive treatment sessions), no follow-up.

Participants

Number of participants screening/included/analyzed: not reported/60/60.

Number of participants in each group: 20:20:20.

Demographics: mean age 63.1 yearsin A, 61.7 years in B, 62.0 years in C; number of women 7:6:7.
Number of participants who used antihypertensives: 3:5:4.

Course of disease: 2.08-8.33 years, mean 5.11 years in A; 1.67-7.75 years, mean 4.35 years in B;
1.33-8.67 years, mean 4.89 years in C.

Acupuncture for hypertension (Review) 36
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Li 2012a (continued)

Setting: outpatients from Community Health Station, Beipei, Chonggin and the First Affiliated Hospital
to TCM of Guangzhou.

Interventions

Acupuncture points: in A: Siguan points (Hegu LI4 and Taichong LR3); in B: Siguan points (Hegu LI4
and Taichong LR3).

Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: captopril 12.5 mg, BID, 14 days.

Outcomes

Primary outcome:
« changein SBP and DBP (measured right after acupuncture session).
Secondary outcomes:

« changein BP;
« changein heart rate, symptom score, and lipid profiles.

Study detail

Position for measuring BP: sitting or decubitus.
BP measurements: mercurial sphygmomanometer.

Time of each session: A: until moxa stick moxibustion (length 2 cm) burning out; B: needles retained
for 30 min and stimulated every 10 min.

Number of treatment sessions: 14 (for 2 courses).
Frequency of treatment sessions: every day, 7 days was a course.
Time of recruiting: May 2011 and January 2012.

Adverse events: no information.

Publication detail

Language of publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: Masters thesis.

Notes
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk No description.
tion (selection bias)
Allocation concealment Unclear risk No description.
(selection bias)
Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk No attrition.
(attrition bias)
Acupuncture for hypertension (Review) 37
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Li 2012a (continued)
All outcomes

Selective reporting (re- Low risk Relevant outcome reported.
porting bias)

Other bias Unclear risk No description.
Liao 2006
Methods Groups: A: acupuncture, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 14 days' treatment; no follow-up visits.

Participants Number of participants screening/included/analyzed: not reported/90/90.
Number of participants in each group: 59:31.
Demographics: mean age 56.5 years in A, mean age 55.6 years in B; number of women 28:14.
Number of participants who used antihypertensives: no information.
Course of disease: mean 9.20 years in A; mean 8.56 years in B.

Setting: inpatients in integrative traditional Chinese and western medicine in the Fourth Central Hos-
pital of Tianjin.

Interventions Acupuncture points: use "reducing south and reinforcing north" needling method, the points of "re-
ducing south" were Taichong and Xingjian, Daling and Neiguan,; the points of "reinforcing north" were
Ququan, Taixi, Kunlun and Fuliu; assistant points were: Quchi, Fenglong.

Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: captopril 12.5 mg TID + aspirin 75 mg once daily for 14 days.

Outcomes Primary outcome:

« change in SBP/DBP before and after treatment (measured during the last 3 days of acupuncture ses-
sions).

Secondary outcome:

« changein BP;
« changein TCM symptom pattern.

Study detail Position for measuring BP: decubitus.
BP measurements: no information.

Time of each session: needles retained for 30 min, stimulated 3 times (immediately after inserting
needle, middle of treatment, before withdrawing the needle), lasting 5 min every time.

Number of treatment sessions: 28 (continuously for 2 weeks).

Frequency of treatment sessions: twice a day, 7 days was a course.
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Liao 2006 (continued)

Time of recruiting: 2003-2004.

Adverse events: no information.

Publication detail Language of publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: peer review journal.

Notes Average BP during 3 days before treatment and during 3 days after treatment.
Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomly drawn lots.

tion (selection bias)

Allocation concealment Unclear risk No description.
(selection bias)

Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)
All outcomes

Incomplete outcome data  Low risk No dropouts or exclusions from analysis.
(attrition bias)
All outcomes

Selective reporting (re- Low risk Relevant outcome reported.
porting bias)

Other bias Unclear risk No description.
Liu 2011
Methods Groups: A: acupuncture + medicine, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 30 days' treatment; no follow-up visits.

Participants Number of participants screening/included/analyzed: not reported/106/106.
Number of participants in each group: 53:53.
Demographics: mean age 46.5 years in A, mean age 45.2 years in B; number of women 23:25.
Number of participants who used antihypertensives: no information.
Course of disease: mean 10.68 years in A; mean 11.16 years in B.

Setting: People's Hospital in Tianzhu.
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Liu 2011 (continued)

Interventions Acupuncture points: main points: Fengchi, Quchi, Zusanli, Sanyinjiao; supplementary points: deficien-
cy of liver-yin and kidney-yin: Taixi, Taichong; the phlegm wet resistance: Fenglong.

Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: captopril, 12.5 mg TID for 30 days.

Outcomes Primary outcome:

« change in SBP/DBP before and after treatment (time of measurement not reported but likely on last
day after acupuncture session).

Secondary outcome:

» changeinBP.

Study detail Position for measuring BP: no information.
BP measurements: no information.
Time of each session: needles retained for 20 min.
Number of treatment sessions: 30 (lasting 2 courses).
Frequency of treatment sessions: once daily, 15 days was a course.
Time of recruiting: January 2002 to December 2009.

Adverse events: no information.

Publication detail Language of publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: peer review journal: yes.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Only described the randomization used, but no description of the method and
tion (selection bias) detail of randomization.

Allocation concealment Unclear risk No description.

(selection bias)

Blinding (performance High risk Participants and investigators were not blinded to acupuncture or pills.
bias and detection bias)
All outcomes

Incomplete outcome data  Low risk No attrition.
(attrition bias)
All outcomes
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Liu 2011 (continued)

Selective reporting (re- Low risk Relevant outcome reported.
porting bias)
Other bias Unclear risk No description.
Ma 2011
Methods Groups: A: acupuncture (electroacupuncture), B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 15-day treatment; no follow-up.

Participants

Number of participants screening/included/analyzed: not reported/80/80.

Number of participants in each group: 40:40.

Demographics: mean age 66.39 years in A, mean age 64.58 years in B; number of women 15:18.
Number of participants who used antihypertensives: no information.

Course of disease: mean 14.94 years in A; mean 15.4 years in B.

Setting: outpatients and inpatients from rehabilitation department in Central hospital in Wuhan.

Interventions

Acupuncture points: Quchi (LI11) bilateral (f:20 Hz, stimulation intensity:10-20 mA).
Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: nicardipine (Beijing Double-crane Pharmaceutical), 20mg, TID, for 15
days.

Outcomes

Primary outcome:

« change in SBP and DBP before and after treatment (measured immediately after acupuncture ses-

sion).
Secondary outcomes:

« changein BP;
« changein concentration of the plasma NPY, NT.

Study detail

Position for measuring BP: no information.

BP measurements: no information.

Time of each session: needles retained for 10 min.
Number of treatment sessions: 15.

Frequency of treatment sessions: once a day (for 15 days).
Time of recruiting: June 2008 to June 2010.

Adverse events: no information.

Publication detail

LANGUAGE OF PUBLICATION: Chinese.
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Ma 2011 (Continued)

Commercial funding: no.
Non-commercial funding: yes (Health Bureau, in Wuhan).

Publication status: peer review journal.

Notes

Risk of bias

Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Random number table.

tion (selection bias)

Allocation concealment Unclear risk No description.

(selection bias)

Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)

All outcomes

Incomplete outcome data  Low risk No attrition.

(attrition bias)

All outcomes

Selective reporting (re- Low risk Relevant outcome reported.
porting bias)

Other bias Unclear risk No description.

Macklin 2006

Methods

Groups: A: individualized acupuncture, B: standardized acupuncture , C: sham/control acupuncture .

Blinding: participant (participants not informed that the control points were not traditional acupunc-
ture points used to treat hypertension), a diagnosing acupuncturist masked to random assignments,
treating acupuncturists masked to diagnosing.

Dropouts/withdrawals: in treatment period (the first 6 weeks): 5/64 in A, 2/64 in B, 4/64 in C; in the fol-
low-up period, 1. with no follow-up: 4/64 in A,0/64 in B, 0/64 in C; 2. weeks 2-10: 1/64 in A, 2/64 in B,
6/64in C; 3. at week 10: 5/64in A,5/64in B, 7/64in C.

Duration of intervention: 6 months' baseline; 6 weeks' treatment (total 12 treatments, with 3 or 4
elapsed days between consecutive treatment sessions, treatment period could extend to 8 weeks to
complete), follow-up every 2 weeks to week 10, then at months 4, 6,9, and 12.

Participants

Number of participants screening/included/analyzed: 424/192/188.
Number of participants in each group: 64:64:64.

Demographics: mean age 56.8 years in A, 55.9 years in B, 53.2 years C; 46% women; more minority eth-
nic participants in C by chance.

Number of participants who used antihypertensives: 44:44:47.

Course of disease: no information.
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Macklin 2006 (continued)

Setting: outpatient clinics, at Massachusetts General Hospital in Boston, US.

Interventions Acupuncture points: in A: if flare-up of liver fire: GB20, GB21, GB34, GB43, GV20, LI04, LI1, LR02, LR0O3,
ST36, ST44, Tai Yang; liver yang rising with kidney yin deficiency: BL18, BL 23, GB20, GV20, HT07, KI03,
LI04, LI11, LRO3, SP06, Yin Tang; obstruction of phlegm and dampness: BL20, BL64, CV12, GB20, GV20,
LI04, LI11, LRO3a, PCO6, SPO6, ST08, ST 36, ST 40; Yin and yang deficiency: BL23, CV04, CV06, GB20,
GV04, GV20, KI03, LI104, LI11, LRO3, SP06, ST36; Qi and blood deficiency leading to liver yang rising:
BL18, BL20, BL23, CV04, CV06, GB20, GV20, HT 07, KI03, LI04, LI11, LR0O3, SP06, ST36. the total number of
a prescription points could not exceed 12, which might have consisted of 5 bilateral points and 1 point
on the midline. Auricular points: liver, heart, Shen Men, Jiang Ya Gou, autonomic/sympathetic (at each
treatment session). Corporeal acupuncture at 10-12 points (median: 12, counting bilateral points twice)
selected and stimulated as individually prescribed. Auricular acupuncture at the 2 most active points
identified with a point detector at the start of each treatment session. In B: standardized acupuncture,
corporeal acupuncture at 5 bilateral points with neutral stimulation: GB20, LI11, LR03, SP06, and ST36.
Auricular acupuncture at Heart and Jiang Ya Gou. Points selected a priori by an expert panel.

In C: sham/control acupuncture, corporeal acupuncture at 5 bilateral points that did not fall along any
TCM meridian with no stimulation. Auricular acupuncture in Darwin's tubercle and the posterior ear
lobe. All corporal and auricular acupuncture points in areas considered inactive according to TCM.

Information on acupuncturists: number not reported; diagnosing acupuncturist had minimum 3
years' postgraduate experience and treating acupuncturist had minimum 1 year' postgraduate expe-
rience. In practice, participating diagnosing acupuncturists had 13-22 years' experience, and all had
received acupuncture training at colleges in the Peoples' Republic of China. Participating treating
acupuncturists had 2-8 years' experience. All study acupuncturists were licensed to practice in Massa-
chusetts. (Training and certification for acupuncturists consisted of studying detailed training manuals
and videotapes and attending an 8-hour practical training session with a competency/certification ex-
am.)

Deqi achieved?: in B: used a neutral method of stimulation (obtaining 'De Qi' without any further stim-
ulation). At 10, 20, and 30 min, acupuncturist touched each corporeal needle but did not stimulate the
needles.

Control group intervention: 5 control corporeal locations needled bilaterally (total of 10 points), in all
corporeal locations, needles were inserted perpendicular to the skin without stimulation, and 2 auricu-
lar locations needled unilaterally at each visit, inserted perpendicular to the skin without stimulation.

Outcomes Primary outcome:
« changein SBP from baseline to 10 weeks (measured at 5 min after acupuncture session).
Secondary outcomes:

+ change in DBP from baseline to 10 weeks;

+ blood chemistries, lipid profiles, complete blood cell counts, and urinalysis performed at baseline, 10
weeks, 6 months, and 12 months. Quality of life data were collected using self-administered Medical
Outcomes Study Short Form questionnaires 41 at baseline, 10 weeks, and 12 months;

« adverse events recorded when participants presented with complaints at any time and based on ask-
ing participants if they had been well at each visit. Serious adverse events were recorded.

Study detail Position for measuring BP: no information.
BP measurements: manual mercury sphygmomanometers by trained staff.

Time of each session: in A: if prescription included only anterior corporeal points, participant was nee-
dled in supine position. Needles were retained for 30 min and stimulated according to the prescription
at the time of initial insertion, and again at 10 and 20 min. If both anterior and posterior points were
prescribed, anterior points were needled first (supine position) and retained for 20 min with the pre-
scribed needle stimulation at the time of initial insertion and at 10 min. Needles were then removed
and participant placed in prone position. Posterior points were then needled and retained for 10 min,
with the prescribed needle stimulation at the time of insertion. In B: needled in the supine position. In
C: supine corporeal points were touched by the acupuncturist at 10 min and withdrawn at 20 min, then
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Macklin 2006 (continued)

turned over to lie prone and the remainder of the corporeal needles inserted. After an additional 10 min
(30 min total time), the needles were touched and removed without stimulation. Auricular acupuncture
needles were inserted prior to corporeal needling, without stimulation and were retained without stim-
ulation during the 30-min treatment period.

Number of treatment sessions: 12.
Frequency of treatment sessions: twice a week.
Time of recruiting: March 2001 and July 2002.

Adverse events: 3 study related serious adverse events occurred over 165 participant-years of fol-
low-up: 2 participants experienced hypertensive urgencies, in B and 1 participant experienced conges-
tive heart failure in C. No deaths occurred.

Publication detail

Language of publication: English.
Commercial funding: no.
Non-commercial funding: yes.

Publication status: peer review journal.

Notes

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Low risk Use the NERI's randomization software (used centralized computer).
tion (selection bias)
Allocation concealment Low risk Sealed envelopes, inclusion, diagnosing, and treating by different acupunctur-
(selection bias) ist.
Blinding (performance Low risk Acupuncturist masked to random assignments; participants not informed that
bias and detection bias) the control points were not traditional acupuncture points.
All outcomes
Incomplete outcome data  Low risk Mentioned intention-to-treat analyses and reported the number of dropouts
(attrition bias) and related reasons.
All outcomes
Selective reporting (re- Low risk Relevant outcomes described in publication and additional data provided on
porting bias) request.
Other bias Low risk There is no conflict of interest.
Shen 2010a
Methods Groups: A: acupuncture, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 1 day' treatment; no follow-up visits.

Participants

Number of participants screening/included/analyzed: not reported/60/60.
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Shen 2010a (Continued)

Number of participants in each group: 30:30.

Demographics: mean age 50.6 years in A, mean age 51.13 years in B; number of women 13:14.
Number of participants who used antihypertensives: no information.

Course of disease: mean 4.73 years in A; mean 4.67 years in B.

Setting: inpatients from Department of Acupuncture and Moxibustion and emergency department in
The First Affiliated Hospital of Tianjin Medical University.

Interventions

Acupuncture points: Renyin, Hegu, Taichong, Quchi, Zusanli.
Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: nifedipine, 10 mg daily, immediately after patient hospitalization.

Outcomes Primary outcome:
« change in SBP/DBP before and after treatment (BP measured 3 min after acupuncture session).
Study detail Position for measuring BP: no information.

BP measurements: no information.

Time of each session: needles retained for 30 min.
Number of treatment sessions: 1 (once).
Frequency of treatment sessions: once a day.
Time of recruiting: April to June 2009.

Adverse events: no information.

Publication detail

LANGUAGE OF PUBLICATION: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: peer review journal..

Notes Only 1 treatment.
BP measured at 3, 15, 30, 60 min, and 2, 4, and 6 hours.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Random number table.
tion (selection bias)
Allocation concealment Unclear risk No description.
(selection bias)
Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.

bias and detection bias)
All outcomes
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Shen 2010a (Continued)

Incomplete outcome data  Low risk No participant dropout and withdraw.
(attrition bias)
All outcomes

Selective reporting (re- Low risk Relevant outcomes presented.
porting bias)

Other bias Unclear risk No description.
Tian 2007
Methods Groups: A: acupuncture, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 30 days' treatment; no follow-up.

Participants Number of participants screening/included/analyzed: not reported/60/60.
Number of participants in each group: 30:30.
Demographics: mean age 59.17 years in A, mean age 59 years in B; number of women 13:14.
Number of participants who used antihypertensives: no information.
Course of disease: mean 7.67 years in A; mean 8.03 years in B.

Setting: inpatients from internal medicine in the People's Hospital Zhuzhou.

Interventions Acupuncture points: Quchi, Taichong, Fengchi (bilateral).
Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: levamlodipine besylate pills, 2.5 mg, once daily, at 7 a.m. for 30 days.

Outcomes Primary outcome:
« changein SBP and DBP before and after treatment (measured at 15 min after acupuncture session).
Secondary outcomes:

« changein BP;
« changein symptom score;
« changein blood sugar, lipids.

Study detail Position for measuring BP: no information.
BP measurements: no information.
Time of each session: needles retained for 30 min, stimulated every 10 min.
Number of treatment sessions: 30.
Frequency of treatment sessions: once daily, 30 days was a course (at 9 a.m.).

Time of recruiting: January 2006 to January 2007.
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Tian 2007 (Continued)

Adverse events: 2/30 headache, nausea and 2/30 heart palpitations in B.

Publication detail

Language of publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: Masters thesis.

Notes BP measured at 7 a.m. and 5 p.m. by nurse.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Computer program (DPS8.01 Chinese Statistical software).
tion (selection bias)
Allocation concealment Unclear risk No description.
(selection bias)
Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk No participant dropout and withdraw.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Relevant outcomes presented.
porting bias)
Other bias Unclear risk No description.
Wang 2012a
Methods Groups: A: acupuncture (electroacupuncture), B: medicine control, C: acupuncture + medicine control.

Blinding: assessor and statistician.

Dropouts/withdrawals: in treatment: 2/47 unfinished treatment, 3/45 incomplete data, 2/42 non-
compliant participants; B: 4/45 adverse drug reaction, 1/41 non-compliant participant; C: 2/50 adverse
drug reaction.

Duration of intervention: no information of baseline; 28 days' treatment: A: 2/47 unfinished treat-
ment, 3/45 incomplete data, 2/42 non-compliant participants; B: 4/45 adverse drug reaction, 1/41 non-
compliant participant; C: 2/50 adverse drug reaction; no follow-up.

Participants

Number of participants screening/included/analyzed: 142/128/128.
Number of participants in each group: 47:45:50 (at end of treatment: 40:40:48).

Demographics: mean age 66.39 years in A, mean age 64.58 years in B, mean age 64.29 years in C; num-
ber of women 15:18:20.

Number of participants who used antihypertensives: no information.

Course of disease: mean 14.94 years in A; mean 15.39 years in B; mean 15.03 years.
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Wang 2012a (Continued)

Setting: outpatients and inpatients from rehabilitation department in Hubei University of Chinese
Medicine.

Interventions Acupuncture points: Quchi (bilateral); and non-acupoint: ligature between Quchi and Yangxi, 5 Cun
below Quchi (f:20 Hz).

Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: B and C: nicardipine (Beijing ShuangHe Pharmaceutical Co. Ltd.), 20 mg,
TID, for 28 days.

Outcomes Primary outcome:
« changes of SBP/DBP before and after treatment (measured at 1 day after acupuncture session).
Secondary outcome:

« changes of NPY concentration, NT concentration, NPY/NT concentration before and after treatment.

Study detail Position for measuring BP: supine.
BP measurements: mercurial sphygmomanometer (XJ11D).
Time of each session: needles retained for 10 min.
Number of treatment sessions: 28 (continuously for 4 courses).
Frequency of treatment sessions: once daily, 7 days was a course.
Time of recruiting: March 2010 to February 2012.

Adverse events: B: 4/40: foot edema, flush, rash, flustered, headache; C: 2/40: foot edema, flush, rash.

Publication detail Language of publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: Masters thesis.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomization by Excel software.

tion (selection bias)

Allocation concealment Low risk Opaque envelop.
(selection bias)

Blinding (performance High risk Assessor and statistician masked to random assignments, but acupuncturists
bias and detection bias) and participants were not masked.
All outcomes

Incomplete outcome data  High risk 14/142 participants dropped out early or could not be analyzed during treat-
(attrition bias) ment. No related reason description, no intention-to-treat analysis.
All outcomes
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Wang 2012a (Continued)
Selective reporting (re- Low risk Relevant outcomes presented.
porting bias)
Other bias Unclear risk No description.
Wu 2003
Methods Groups: A: acupuncture, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 30 days' treatment; no follow-up.

Participants

Number of participants screening/included/analyzed: not reported/80/80.
Number of participants in each group: 40:40.

Demographics: mean age 48.55 years in A, 47.85 years in B; number of women 17:19.
Number of participants who used antihypertensives: no information.

Course of disease: 6 months to 10 years, mean 5.15 years in A; 6 months to 10 years; mean 4.95 years in
C.

Setting: no information.

Interventions

Acupuncture points: acupuncture at Hegu (LI4), Taichong (LR3) and warming acupuncture-moxibus-
tion at Baihui (GV20).

Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: captopril (Bristol-Myers Squibb, Shanghai), 25 mg TID, for 30 days.

Outcomes Primary outcome:
« changein SBP and DBP before and after treatment (measured within 5 days after last session).
Secondary outcome:
» change in plasma angiotensin Il before and after treatment.

Study detail Position for measuring BP: no information.

BP measurements: no information.

Time of each session: needles retained for 20 min, stimulated every 5 min and lasting 30 seconds.
Number of treatment sessions: 30 (for 30 days).

Frequency of treatment sessions: once daily.

Time of recruiting: January 2000 to December 2002.

Adverse events: no information.

Publication detail

Language or publication: Chinese.
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Wu 2003 (Continued)

Commercial funding: no
Non-commercial funding: yes (Hunan Technology Gallery).

Publication status: peer review journal.

Notes
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Use of random digits.
tion (selection bias)
Allocation concealment Unclear risk Not described.
(selection bias)
Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk No dropouts or withdrawals from analysis.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Relevant outcomes presented.
porting bias)
Other bias Unclear risk No description.
Wu 2011
Methods Groups: A: acupuncture, B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 22 days' treatment; no follow-up.

Participants

Number of participants screening/included/analyzed: not reported/120/120.

Number of participants in each group: 60:60.

Demographics: mean age 54.75 years in A, mean age 51.72 years in B; number of women 26:24.

Number of participants who used antihypertensives: no information.
Course of disease: mean 6.78 years in A; mean 7.01 years in B.

Setting: outpatients from The Second Affiliated Hospital of Zhengzhou University.

Interventions

Acupuncture points: Zhigou, Yanglingquan, Taiyang, Taichong (bilateral).
Information on acupuncturists: no information.

Deqi achieved?: yes.
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Wu 2011 (Continued)

Control group intervention: metoprolol, 100 mg, QD, for 20 days.

Outcomes Primary outcome:
« change in SBP/DBP before and after treatment (measured at 30 min after acupuncture session).
Secondary outcomes:

« changein BP;
« changein TCM symptom pattern.

Study detail Position for measuring BP: sitting position and ambulatory BP monitoring.
BP measurements: mercury column sphygmomanometer sleeve belt.
Time of each session: needles retained for 30 min, stimulated every 10 min, lasting 1 min.
Number of treatment sessions: 20 (continuously for 2 courses).
Frequency of treatment sessions: once daily, 10 days was a course, 2-day interval between 2 courses.
Time of recruiting: no information.

Adverse events: no information.

Publication detail Language or publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: peer review journal.

Notes

Risk of bias

Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Random number table.

tion (selection bias)

Allocation concealment Unclear risk No description.
(selection bias)

Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)

All outcomes

Incomplete outcome data  Low risk No dropouts or withdrawals from analysis.

(attrition bias)
All outcomes

Selective reporting (re- Low risk Relevant outcomes presented.
porting bias)

Other bias Unclear risk No description.
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Xie 2004

Methods Groups: A: Lingguibafa acupuncture, B: point selection by pattern identification, C: medicine.
Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 3 months' treatment; no follow-up.

Participants Number of participants screening/included/analyzed: not reported/90/90.
Number of participants in each group: 30:30:30.
Demographics: aged 38-71 years, mean age 56.77 years; number of women 47/90.
Number of participants who used antihypertensives: no information.
Course of disease: no information.

Setting: inpatients from First Affiliated Hospital to Guangxi University of TCM.

Interventions Acupuncture points: Quchi, Zusanli; Fengchi, Taichong; headache: Yintang, Taiyang; insomnia: Anmi-
an, Shenmen; palpitation: Ximen, Neiguan (bilateral).

Information on acupuncturists: no information.
Degqi achieved?: yes.

Control group intervention: nitrendipine, 10 mg, BID.

Outcomes Primary outcome:
« change in BP before and after treatment (measured at 30 min after acupuncture treatment).
Secondary outcome:

e response after treatment.

Study detail Position for measuring BP: no information.
BP measurements: desktop water silver column sphygmomanometer.
Time of each session: needles retained for 30 min, with needle manipulation once during treatment.
Number of treatment sessions: 1.
Frequency of treatment sessions: no information.
Time of recruiting: no information.

Adverse events: no information.

Publication detail Language or publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: peer review journal.

Notes

Risk of bias
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Xie 2004 (Continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Random number table.
tion (selection bias)

Allocation concealment Unclear risk No description.
(selection bias)

Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)
All outcomes

Incomplete outcome data  Low risk No dropouts or withdrawals.
(attrition bias)
All outcomes

Selective reporting (re- Low risk Relevant outcomes presented.
porting bias)

Other bias Unclear risk No description.
Yang 2010a
Methods Groups: A: acupuncture (electroacupuncture), B: medicine control.

Blinding: no information.
Dropouts/withdrawals: 0.

Duration of intervention: no information of baseline; 14 days' treatment; no follow-up.

Participants Number of participants screening/included/analyzed: not reported/60/60.
Number of participants in each group: 30:30.

Demographics: aged 28-44 years, mean age 40.4 years in A: 30-45 years, mean age 41.7 years in B; num-
ber of women 13:10.

Number of participants who used antihypertensives: no information.
Course of disease: 0.6-9.3 years, mean 5.2 years in A; 0.5-8.6, mean 4.2 years in B.

Setting: outpatients from affiliated hospital of Shandong University of TCM.

Interventions Acupuncture points: Quchi (LI11) and Taichong (LR3) (f:2 Hz/100 Hz, stimulation intensity: 10-20 mA).
Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: captopril (Bristol-Myers Squibb, Shanghai),12.5 mg/day, TID, for 14 days.

Outcomes Primary outcome:

« change in 24-hour SBP and DBP before and after treatment (measured immediately after last
acupuncture session).

Secondary outcome:
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Yang 2010a (Continued)

+ BPV (24-hour systolic standard deviation, 24-hour diastolic standard deviation, daytime systolic stan-
dard deviation, night-time systolic standard deviation, and night-time diastolic standard deviation).

Study detail Position for measuring BP: no information (dynamic monitoring BP).

BP measurements: non-invasive diagnosis of portable dynamic monitoring BP (type of ambulatory BP
monitoring, US).

Time of each session: needles retained for 30 min.
Number of treatment sessions: 14.

Frequency of treatment sessions: once daily (for 14 days).
Time of recruiting: January 2007 to December 2008.

Adverse events: no information.

Publication detail Language or publication: Chinese.
Commercial funding: no.

Non-commercial funding: yes (Development of Science and Technology Plan project of TCM
20052006, in Shandong province).

Publication status: peer review journal.

Notes BP also measured once before 3 days' and after 3 days' acupuncture treatment.
Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk SAS software Proc plan to randomization.

tion (selection bias)

Allocation concealment Unclear risk Not mentioned.
(selection bias)

Blinding (performance Unclear risk Participants and investigators not blinded to acupuncture or pills. Detection
bias and detection bias) bias was reduced as BP was measured with automatic 24-hour monitor.
All outcomes

Incomplete outcome data  Low risk No dropouts or exclusions from analysis.
(attrition bias)
All outcomes

Selective reporting (re- Low risk Relevant outcomes presented.
porting bias)

Other bias Unclear risk No description.
Yin 2007
Methods Groups: A: active acupuncture, B: sham acupuncture (all participants were antihypertensive).

Blinding: assessor and participants (a single assessor made the measurements including BP, psycho-
logic factors, and lifestyle).
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Yin 2007 (continued)

Dropouts/withdrawals: in treatment: after 4 weeks: 3/21in A, 1/20 in B had dropped for job-related
reasons; 1/19in A, 1/19 in B for distance to hospital; 0/18 to A, 1/18 to B for severe gonalgia; 1/18 in A,
1/17 in B for uncertainty about effectiveness of treatment; 0/17 in A, 1/16 in B for personal reasons; af-
ter 8 weeks: 1/17 in A, 1/15 in B dropped out for job-related reasons.

Duration of intervention: 8 weeks. After 4 weeks: 3/21in A, 1/20 in B dropped for job-related reasons;
1/19in A, 1/19in B discontinued for far distance to hospital; 0/18 in A, 1/18 in B for severe gonalgia; 1/18
in A, 1/17 in B for uncertainty about effectiveness of treatment, 0/17 in A, 1/16 in B for personal reasons;
after 8 weeks: 1/17 in A, 1/15 in B dropped out for job-related reasons; no follow-up.

Participants

Number of participants screening/included/analyzed: not reported/41/30.

Number of participants in each group: 21:20.

Demographics: mean age 52 years in A, mean age 54 years in B; number of women 11:10.
Number of participants who used antihypertensives: all.

Course of disease: 3.4 yearsin A, 4.2 years in B.

Setting: institutional review board at Kyung Hee University Hospital of Oriental Medicine, Seoul, Korea.

Interventions

Acupuncture points: acupuncture formula based on and modified from the Saam acupuncture theory
of Korean acupuncture. The 4 formulas were: 1. ST36, LI11 and BL25 for toning the large intestine (L1)
meridian energy; 2. SP3, LU9, and BL13 for the lung (LU); 3. K17, K12, and CV4 for the kidney (K1); 4. LI1,
GV14, and GB20 for the bladder (BL). L1, LU, KI, or BL energy is typically considered deficient when a
body is in a state of dampness, dryness, cold or hot, respectively. Optionally, PC6 and HT7 were added
when a psychologic factor was considered of importance.

Information on acupuncturists: no information.
Deqi achieved?: yes.

Control group intervention: using Park's sham needle (a new non-penetrating sham acupuncture de-
vice), needle did not penetrate skin, but was twisted slowly to imitate real acupuncture. After the Deqi
sensation detected, the needle was withdrawn immediately.

All participants were encouraged to follow the instructions for 10 min' deep, slow breathing exercise
and to walk for 30 min a day at an easy pace during the 8-week period.

Outcomes

Primary outcome:

« change in SBP/DBP at baseline, 4 weeks, and 8 weeks (measured at 5 min after acupuncture treat-
ment).

Secondary outcome:

« changein scales of overall health, pain, and anticipation.

Study detail

Position for measuring BP: supine.

BP measurements: automated sphygmomanometer (model T4, Omron, Japan).

Time of each session: needles retained for 30 min, stimulated every 5 min.

Number of treatment sessions: 17.

Frequency of treatment sessions: once daily, 3- to 4-day interval between sessions for 8 weeks.
Time of recruiting: 1 January to 31 May 2004.

Adverse events: spot-bleeding (8 in A).

Publication detail

Language or publication: English.
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Yin 2007 (continued)

Commercial funding: no.
Non-commercial funding: yes (supported by the SRC program of KOSEF, Korea).

Publication status: peer review journal.

Notes BP measured on right upper arm, mean of 3 readings with a 5-min interval. BP was taken 6 times for the
baseline measurement and 3 times for the outcome measurement.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Computerized random allocation.
tion (selection bias)
Allocation concealment Unclear risk No detail mentioned.
(selection bias)
Blinding (performance High risk Blinding unlikely to have been achieved as sham procedure did not involve
bias and detection bias) needle penetration.
All outcomes
Incomplete outcome data  High risk Reported number of dropouts and related reasons, but no intention-to-treat.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Relevant outcome reported.
porting bias)
Other bias Unclear risk No description.
Zhang 2012a
Methods Groups: A: acupuncture + psychotherapy, B: acupuncture, C: medicine.

Blinding: participants, Chinese physician who included participants.
Dropouts/withdrawals: not reported.

Duration of intervention: no information of baseline; 8 weeks' treatment; no follow-up.

Participants

Number of participants screening/included/analyzed: not reported/42/42.
Number of participants in each group: 14:14:14.

Demographics: aged 42-60 years for all participants; number of women 19.
Number of participants who used antihypertensives: no information.
Course of disease: no information.

Setting: no information.

Interventions

Acupuncture points: B: Quchi, Taichong, Zusanli, Sanyinjiao.
Information on acupuncturists: no information.

Degi achieved?: no information.
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Zhang 2012a (Continued)

Control group intervention: A: acupuncture + psychotherapy: 1. supportive psychotherapy, 30-min
sessions, twice a week, 8 weeks was a course; 2. cognitive therapy, 30-min sessions, twice a week, 8
weeks was a course; 3. relaxation therapy, 30 min sessions, twice or three times a week, 8 weeks was a
course; C: captopril (Bristol-Myers Squibb, Shanghai), 25 mg, TID.

Outcomes Primary outcome:
« changein SBP and DBP before and after treatment (not mentioned, but likely right after last session).
Secondary outcome:

« changein grade Zung self-rating anxiety scale (SAS) and Zung self-rating depression scale (SDS) before
and after treatment.

Study detail Position for measuring BP: sitting.
BP measurements: auscultatory cuff BP measurements.
Time of each session: needles retained for 30 min, stimulated every 15 min.
Number of treatment sessions: 24 (for 8 weeks).
Frequency of treatment sessions: 3 times a week.
Time of recruiting: no information.

Adverse events: no information.

Publication detail Language or publication: Chinese.
Commercial funding: no.
Non-commercial funding: no.

Publication status: peer review journal.

Notes No detailed information of demographics.

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Random number table.

tion (selection bias)

Allocation concealment Unclear risk No description.
(selection bias)

Blinding (performance High risk Participants and investigators not blinded to acupuncture or pills.
bias and detection bias)
All outcomes

Incomplete outcome data  Low risk No dropouts or withdrawals.
(attrition bias)
All outcomes

Selective reporting (re- Low risk Relevant outcomes reported.
porting bias)

Other bias Unclear risk No description.
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BID: twice a day; BP: blood pressure; DBP: diastolic blood pressure; min: minute; NPY: neuropeptide Y; NT: neurotensin; QD: once a day;
SAS: Zung self-rating anxiety scale; SBP: systolic blood pressure; SDS: Zung self-rating depression scale; TCM: Traditional Chinese Medicine;

TID: three times a day.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

An 2001 Methods: incorrect randomization method.

Cao 2007 Participants: only included cervical hypertension, but no description of primary hypertension.

Chen 1990 Participants: no detail description of participant criteria, not only included primary hypertension.

Chen 1995 Method: not randomized.

Chen 2006b Intervention: abdominal acupuncture therapy.

Chen 2009 Participants: no detail description of participant criteria, not only included primary hypertension.

Chen 2010b Outcome with no indication of blood pressure change.

Chen 2011 Outcome with no indication of blood pressure change.

Dong 2012 Outcomes: no relevant outcomes reported.

Fang 1998 Case observation.

Fang 2012 Intervention: acupuncture vs acupuncture.

Feng 2003 Outcome with no indication of blood pressure change.

Gao 2009 Included the comparison of a complementary and alternative intervention, which is lifestyle train-
ing. Thus, study was excluded.

Hao 2009 Participants: no detail description of participant criteria, not only included primary hypertension.

He 2002 Participants: no detail description of participant criteria, not only included primary hypertension.

He 2012 Participants: included elderly participants with systolic hypertension.

Hong 2009 Cross-over trial.

Hu 2010 Outcome with no indication of blood pressure change.

Huang 1991 Intervention: auricular acupuncture at Erxin.

Huang 2007a Outcome with no indication of blood pressure change.

Huang 2007b Participants: no detail description of participant criteria, not only included primary hypertension.

Jiang 2003 Intervention: magnetic needle acupuncture + captopril.

Jin2010 Participants: no detail description of participant criteria, not only included primary hypertension.

Jung 2010 Cross-over study.
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Study Reason for exclusion

Li 2008a Outcome with no indication of blood pressure change.
Li 2008b Participants: only included cervical hypertension, but no description of primary hypertension.
Li2012b Outcome with no indication of blood pressure change.
Liu 2012 Intervention: acupuncture vs acupuncture.
Luo 2011 Intervention: acupuncture + bloodletting on ear-tip.
Mou 1991 Intervention: acupuncture vs acupuncture.
Mu 2009 Method: not randomized
Ning 2012 Participants: only included cervical hypertension, but no description of primary hypertension.
Qian 1996 Participants: only included cervical hypertension, but no description of primary hypertension.
Qu 2009 Intervention: auricular acupuncture and wrist-ankle acupuncture analgesia.
Shen 2010b Intervention: acupuncture vs acupuncture.
Song 2003 Intervention: acupuncture + Chinese herb + western medicine vs Chinese herb.
Song 2006 Intervention: acupuncture vs acupuncture.
Sui 2012 Intervention: acupuncture vs acupuncture.
Sun 2009 Participants: only included cervical hypertension, but no description of primary hypertension.
Tang 2003 Method: incorrect randomization method.
Tian 2012 Cross-over trial.
Wang 1994 Intervention: acupuncture vs acupuncture.
Wang 2003 Outcome with no indication of blood pressure change.
Wang 2006 Intervention: acupuncture + Chinese herb vs western medicine.
Wang 2012b Intervention: acupuncture + Chinese herb vs western medicine.
Wei 2010 Outcome with no indication of blood pressure change.
Wei 2012 Intervention: acupuncture vs acupuncture.
Wu 2004a Outcomes: only laboratory parameters.
Wu 2004b Wrong randomization method.
Wu 2005 Participants: no detail description of participant criteria, not only included primary hypertension.
Xia 2006 Change in diastolic blood pressure.
Xia 2012 Intervention: acupuncture vs acupuncture.
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Study Reason for exclusion

Xie 2000 Methods: not a randomized trial.

Xie 2014 Included the comparison of a complementary and alternative intervention, which is lifestyle train-
ing. Thus, this study was excluded.

Xing 2005 Intervention: acupuncture vs acupuncture.

Xing 2011 Intervention: acupuncture vs acupuncture.

Yang 2002a Methods: not randomized trial.

Yang 2002b Methods: not randomized trial.

Yang 2010b Intervention: bloodletting at the Erjian-point.

Yao 1994 Participants: no detail description of participant criteria, not only included primary hypertension.

Yi 1988 Methods: not randomized trial.

Yin 1994 Participants: no detail description of participant criteria, not only included primary hypertension.

Yin 2002 Participants: no detail description of participant criteria, not only included primary hypertension.

Yu 2007 Outcome with no indication of blood pressure change.

Zhang 1999 Participants: no detail description of participant criteria, not only included primary hypertension.

Zhang 2001 Participants: no detail description of participant criteria, not only included primary hypertension.

Zhang 2002 inappropriate control design (compound medicine made of = 2 ingredients).

Zhang 2004 inappropriate control design (compound medicine made of = 2 ingredients).

Zhang 2005 Methods: incorrect randomization method.

Zhang 2008 Intervention: laser acupoint treatment.

Zhang 2009 Intervention: acupuncture vs acupuncture.

Zhang 2011 Intervention: catgut embedding in acupoint.

Zhang 2012b Intervention: acupuncture + Chinese herb vs western medicine.

Zhao 2003 Included the comparison of a complementary and alternative intervention, which is lifestyle train-
ing. Thus, this study was excluded.

Zhao 2011 Case observation.

Zhao 2012 Intervention: acupuncture vs acupuncture.

Zheng 2012 Participants: no detail description of participant criteria, not only included primary hypertension.

Zhou 1997 Intervention: acupuncture vs acupuncture.

Zhou 2012 Participants: no detail description of participant criteria, not only included primary hypertension.
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Study Reason for exclusion

Zhu 2006 Participants: no detail description of participant criteria, not only included primary hypertension.

Characteristics of ongoing studies [ordered by study ID]

Liang

Trial name or title Effect of Acupuncture on Patients with Mild Hypertension (EAPMH).

Methods Large scale, open label, multicenter, randomized controlled clinical trial.

Participants Adults with mild essential hypertension; estimated enrolment: 428.

Interventions 2 acupuncture arms, 1 sham acupuncture arm, and 1 waiting list arm.

Outcomes Primary outcome: mean systolic and average diastolic blood pressure by 24-hour ambulatory
blood pressure monitoring.
Secondary outcomes: mean systolic and diastolic blood pressure during the daytime and night-
time; changes in health-related quality of life; expectation of treatment; adverse events.

Starting date July 2012.

Contact information Liang FR, Chengdu University of Traditional Chinese Medicine.

Notes

DATA AND ANALYSES

Comparison 1. Acupuncture versus sham acupuncture

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Change in systolic blood pressure 4 386 Mean Difference (IV, Fixed, 95% Cl) -3.38[-5.92,-0.85]
2 Change in diastolic blood pressure 4 386 Mean Difference (IV, Fixed, 95% Cl) -1.95[-3.59,-0.32]

Analysis 1.1. Comparison 1 Acupuncture versus sham acupuncture, Outcome 1 Change in systolic blood pressure.

Study or subgroup Acupuncture Sham acupuncture Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Yin 2007 15 -14.1(11.7) 15 -4 (13.3) —— 8% -10.1[-19.07,-1.13]
Kim 2012 12 ( 8) 16 -0.3 (6.6) ™ 15.5% 3.3[-3.15,9.75]
Macklin 2006 124 .6 (15) 64 -3.8(15.1) = 31.14% 0.28[-4.27,4.83]
Flachskampf 2007 72 -6 (12.5) 68 1(10.2) | ] 45.36% -7[-10.77,-3.23]
Favors acupuncture 100 -50 0 50 100 Favors sham acupuncture
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Study or subgroup Acupuncture Sham acupuncture Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Total *** 223 163 ¢ 100% -3.38[-5.92,-0.85]

Heterogeneity: Tau?=0; Chi*=12.32, df=3(P=0.01); 1>=75.64%
Test for overall effect: Z=2.61(P=0.01)

Favors acupuncture 100 -50 0 50 100 Favors sham acupuncture

Analysis 1.2. Comparison 1 Acupuncture versus sham acupuncture, Outcome 2 Change in diastolic blood pressure.

Study or subgroup Acupuncture Sham acupuncture Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Flachskampf 2007 72 -3(9) 68 0(8.5) # 31.75% -3[-5.91,-0.09]
Kim 2012 12 1.1(6.1) 16 0.2 (5.6) + 13.85% 0.84[-3.56,5.24]
Macklin 2006 124 -43(8.1) 64 -2.8(7.8) # 47.3% -1.49[-3.87,0.89]
Yin 2007 15 6.9 (8.8) 15 -1.1(8.4) —0{ 7.1% -5.8[-11.95,0.35]
Total *** 223 163 0{ 100% -1.95[-3.59,-0.32]
Heterogeneity: Tau?=0; Chi>=3.7, df=3(P=0.3); ’=18.88% \
Test for overall effect: Z=2.34(P=0.02) ‘
Favors acupuncture  -100 -50 0 50 100 Favors sham acupuncture
Comparison 2. Acupuncture versus RAS inhibitors
Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Change in systolic blood pressure 8 532 Mean Difference (IV, Fixed, 95% Cl) -3.48[-5.22,-1.74]
2 Change in diastolic blood pressure 8 532 Mean Difference (IV, Fixed, 95% Cl) -1.64[-2.81,-0.48]

Analysis 2.1. Comparison 2 Acupuncture versus RAS inhibitors, Outcome 1 Change in systolic blood pressure.

Study or subgroup Acupuncture RAS inhibitors Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Chen 2010a 40 -29.5(15.4) 40 -18.4 (15.8) —+ 6.49% -11.15[-17.99,-4.31]
Guo 2009 30 -22.6 (10.1) 30 -26.9 (10.1) ™ 11.68% 4.32[-0.78,9.42]
Hao 2006 30 -15.4 (12.3) 30 -9.2 (13.4) —+ 7.13% -6.24[-12.76,0.28]
Li 2012a 40 -24.3(7.1) 20 -20.2 (5.9) b 26.16% -4.15[-7.55,-0.75]
Liao 2006 59 -25(10.5) 31 -20(11.5) -+ 12.79% -5[-9.87,-0.13]
Wu 2003 40 -17.8 (15.5) 40 -21.2(15.8) ™ 6.44% 3.4[-3.46,10.26]
Yang 2010a 30 -14.7(9.6) 30 -7.8(11.5) -+ 10.62% -6.89[-12.23,-1.55]
Zhang2012a 28 -16.4 (5.3) 14 -13.3(6.7) - 18.7% -3.1[-7.13,0.93]
Total *** 297 235 ' 100% -3.48[-5.22,-1.74]
Heterogeneity: Tau?=0; Chi?=20.51, df=7(P=0); 1°=65.86%

Favors acupuncture  -100 -50 0 50 100 Favors ACEI
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Study or subgroup Acupuncture RAS inhibitors Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Test for overall effect: Z=3.92(P<0.0001)

Favors acupuncture 100 -50 0 50 100 Favors ACEI

Analysis 2.2. Comparison 2 Acupuncture versus RAS inhibitors, Outcome 2 Change in diastolic blood pressure.

Study or subgroup Acupuncture RAS inhibitors Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Chen 2010a 40 -15.9 (7.5) 40 -12.2(8.8) 4{ 10.48% -3.68[-7.27,-0.09]
Guo 2009 30 -15.1(6.8) 30 -15.5 (6.8) + 11.36% 0.39[-3.06,3.84]
Hao 2006 30 -6.5(9.1) 30 -5.4(9.5) + 6.06% -1.1[-5.82,3.62]
Li2012a 40 -12.1(5.5) 20 -11.9 (5.8) + 14.2% -0.18[-3.26,2.9]
Liao 2006 59 -13(7.9) 31 -10 (10.6) { 7.45% -3[-7.25,1.25]
Wu 2003 40 -11.8 (9.5) 40 -9.2(9.5) ﬁ 7.76% -2.57[-6.74,1.6]
Yang 2010a 30 -16.3 (9.4) 30 -15.2(9) <+ 6.28% -1.12[-5.75,3.51]
Zhang 2012a 28 -10 (3.3) 14 -8(2.9) # 36.41% -1.97[-3.89,-0.05]
Total *** 297 235 0{ 100% -1.64[-2.81,-0.48]
Heterogeneity: Tau?=0; Chi*=4.23, df=7(P=0.75); 1>=0% ‘
Test for overall effect: Z=2.78(P=0.01) ‘
Favors acupuncture  -100 -50 0 50 100 Favors ACEI
Comparison 3. Acupuncture versus calcium antagonists
Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Change in systolic blood pressure 7 472 Mean Difference (IV, Fixed, 95% Cl) -2.98 [-5.03,-0.92]
2 Change in diastolic blood pressure 7 472 Mean Difference (IV, Fixed, 95% Cl) -1.41[-2.73,-0.09]

Analysis 3.1. Comparison 3 Acupuncture versus calcium antagonists, Outcome 1 Change in systolic blood pressure.

Study or subgroup Acupuncture Calcium an- Mean Difference Weight Mean Difference
tagonists
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
Chen 2000 35 -30.4 (15.3) 35 -34.7 (17) 4+ 7.39% 4.23[-3.34,11.8]
Dan 1998 26 -20.5(13.6) 26 -19.6 (13.4) — 7.88% -0.9[-8.23,6.43]
Ma 2011 40 -14.5(11.7) 40 -15.3 (11) + 17.05% 0.87[-4.12,5.86]
Shen 2010a 30 -41.1(14.5) 30 -6.1(17.6) — 6.35% -34.99[-43.16,-26.82]
Tian 2007 30 -18.2(8.9) 30 -19.8 (8.4) * 22.06% 1.61[-2.77,5.99]
Wang 2012a 40 -18.4 (11.5) 20 -20.8 (10.8) ™+ 12.1% 2.44[-3.48,8.36]
Xie 2004 60 -14.8 (9.2) 30 -8.2(8.9) & 27.17% -6.61[-10.56,-2.66]
Total *** 261 211 (] 100% -2.98[-5.03,-0.92]
Favors Acupuncture ~ -100 -50 0 50 100 Favors Calcium antagonist
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Study or subgroup Acupuncture Calcium an- Mean Difference Weight Mean Difference
tagonists
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Heterogeneity: Tau?=0; Chi*=75.75, df=6(P<0.0001); 1*=92.08%
Test for overall effect: Z=2.83(P=0) ‘ ‘ ‘ ‘
Favors Acupuncture 100 -50 0 50 100 Favors Calcium antagonist

Analysis 3.2. Comparison 3 Acupuncture versus calcium antagonists, Outcome 2 Change in diastolic blood pressure.

Study or subgroup Acupuncture Calcium an- Mean Difference Weight Mean Difference
tagonists
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Chen 2000 35 -9.2(11) 35 -14.5(10.1) - 7.17% 5.28[0.35,10.21]
Dan 1998 26 -11.4 (8.8) 26 -10.6 (9.1) -+ 7.34% -0.8[-5.68,4.08]
Ma 2011 40 -7.1(5.9) 40 -8.9 (6) " 25.62% 1.76[-0.85,4.37]
Shen 2010a 30 -28.9 (8.9) 30 4.1(10.6) -+ 7.15% -32.99[-37.93,-28.05]
Tian 2007 30 -11.4 (5.3) 30 -12.1(5.1) o 25.24% 0.73[-1.9,3.36]
Wang 2012a 40 -7.9(6.9) 20 -11.7 (6.4) + 14.07% 3.78[0.26,7.3]
Xie 2004 60 -9.1(7.8) 30 5.1(8.5) + 13.41% -4.01[-7.62,-0.4]
Total *** 261 211 \ 100% -1.41[-2.73,-0.09]
Heterogeneity: Tau?=0; Chi*=182.58, df=6(P<0.0001); 1>=96.71%
Test for overall effect: Z=2.09(P=0.04)
Favors Acupuncture  -100 -50 0 50 100 Favors Calcium antagonist

Comparison 4. Acupuncture versus beta-blocker

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Change in systolic blood pressure 2 180 Mean Difference (IV, Fixed, 95% Cl) 0.41[-1.72, 2.55]
2 Change in diastolic blood pressure 2 180 Mean Difference (IV, Fixed, 95% Cl) -0.62 [-2.88, 1.64]

Analysis 4.1. Comparison 4 Acupuncture versus beta-blocker, Outcome 1 Change in systolic blood pressure.

Study or subgroup Acupuncture Beta-blocker Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% CI

Chen 2006a 30 -7.8 (4.5) 30 -9.2 (4.6) - 87.01% 1.4[-0.88,3.68]
Wu 2011 60 -24.9 (16.2) 60 -18.7 (16.8) "{ 12.99% -6.19[-12.1,-0.28]
Total *** 20 20 + 100% 0.41[-1.72,2.55]
Heterogeneity: Tau?=0; Chi*=5.51, df=1(P=0.02); 1°=81.83% ‘

Test for overall effect: Z=0.38(P=0.7) ‘

Acupuncture  -100 -50 0 50 100 Favors beta-blockers
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Analysis 4.2. Comparison 4 Acupuncture versus beta-blocker, Outcome 2 Change in diastolic blood pressure.

Study or subgroup Acupuncture Beta-blockers Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Chen 2006a 30 114 (7.7) 30 -10.2 (4.3) * 51.34% -1.2[-4.36,1.96)
Wu 2011 60 -12.5(9.6) 60 -12.5(8.5) * 48.66% -0.01[-3.25,3.23]
0

Total *** 90 90
Heterogeneity: Tau?=0; Chi*=0.27, df=1(P=0.61); 1>=0%
Test for overall effect: Z=0.54(P=0.59)

100% -0.62[-2.88,1.64]

Favors acupuncture 100 -50 50 100 Favors beta-blockers

APPENDICES

Appendix 1. Data extraction forms

(Continued)

General information Notes

Title

First author

Author affiliation

Author degree

Institution

Source of this article

Verification of study eligibility Correct population?
Correct intervention?
Correct outcome?

Correct study design?

Methods
Posture of measuring blood pressure Standing, sitting, supine, other
Blood pressure measurements Hand movement, electronic, 24-hour
ambulatory blood pressure monitor-
ing, other
Study design RCT, other
Unit of allocation Patient, hospital, school
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(Continued)

Unit of analysis

Power calculation

Method of randomisation

Allocation concealment

Blindedness

Population

Recruitment of patients

Place

Hospital / City / Country

Enrollment dates

Inclusion criteria

Exclusion criteria

Age

Sex

Ethnicity

Work status

Diagnosis of disease

How did the authors define the dis-

ease?

Outcome measures

For example, duration of illness, sever-

ity of symptoms, etc.

Total number of patients recruited

Number of patients who met inclusion criteria

Total number of patients randomised

Total number of patients followed up

Interventions:

Intervention

Control group(s)

Outcomes

Acupuncture for hypertension (Review)
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(Continued)

Who carried out the measurement?

What was measured at baseline? How was it measured? Is the tool
validated (as stated in the article)?

What was measured immediately after the intervention? How was it
measured? Is the tool validated (as stated in the article)?

When was the first follow-up?

What was measured at the first follow-up? How was it measured? Is
the tool validated (as stated in the article)?

Analysis:

Statistical technique used: Which tests? Alpha? Power? Sample
size calculation? Software used.

Intention-to-treat analysis? Patients were analysed according to

the group they were randomised.

Does the technique adjust for confounding?

Number (or %) of followed up from each group

Results:
Quantitative results (e.g. estimates of effect size, between group P If between-group comparisons are giv-
values) en, please use the next page.

If no between-group comparisons are
given, then report here the general re-
sults.

Qualitative results

Cost of intervention

Cost-effectiveness

Adverse effects or complications

Appendix 2. MEDLINE search strategy
Database: Ovid MEDLINE(R) 1946 to Present with Daily Update
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Search Date: 9 February 2017

1 exp acupuncture therapy/ 2 (acupunctur$ or electroacupunctur$ or electro-acupunctur$ or acupoint$ or acu-point$ or acupressS$).mp. 3
((meridian$ or non-meridian or trigger) adj10 point$).tw. 4 (zhenjiu or zhen jiu or zhenci or zhen ci or cizhen or dianzhen or dian zhen or zhen
ya or er zhen or ti zhen or she zhen or tou pi zhen or zue wei).tw. 5 ((ching adj2 lo) or (jing adj2 luo) or jinglo).tw. 6 or/1-5 7 hypertension/ 8
hypertensS$.tw. 90 exp blood pressure/ 10 (blood pressure or bloodpressure).tw. 11 or/7-10 12 randomized controlled trial.pt. 13 controlled
clinical trial.pt. 14 randomized.ab. 15 placebo.ab. 16 drug therapy.fs. 17 randomly.ab. 18 trial.ab. 19 groups.ab. 20 or/12-19 21 animals/
not (humans/ and animals/) 22 20 not 21 23 6 and 11 and 22 24 remove duplicates from 23

Appendix 3. Cochrane Hypertension Specialised Register search strategy

Database: Cochrane Hypertension Specialised Register

Search Date: 9 February 2017

#1 ((acupunctur* or electroacupunctur* or electro-acupunctur* or acupoint® or acu-point* or acupress* or meridian* or non-meridian* or
trigger point*)) AND INSEGMENT #2 (meridian* or non-meridian or trigger) AND INSEGMENT #3 (zhenjiu or zhen jiu or zhenci or zhen ci or
cizhen or dianzhen or dian zhen or zhen ya or er zhen or ti zhen or she zhen or tou pi zhen or zue wei) AND INSEGMENT #4 (ching lo or jing
luo or jinglo) AND INSEGMENT #5 #1 OR #2 OR #3 OR #4 AND INSEGMENT #6 (antihypertens* OR hypertens*) AND INSEGMENT #7 (blood
pressure OR bloodpressure) AND INSEGMENT #8 #6 OR #7 AND INSEGMENT #9 #5 AND #8 AND INSEGMENT #10 RCT:DE AND INSEGMENT
#11 (Review OR Meta-Analysis):MISC2 AND INSEGMENT #12 #9 AND (#10 OR #11)

Appendix 4. CENTRAL search strategy

Database: Cochrane Central Register of Controlled Trials (2017 Issue 2) via Cochrane Register of Studies Online

Search Date: 9 February 2017

#1 (acupunctur* or electroacupunctur® or electro-acupunctur* or acupoint* or acu-point* or acupress*) #2 (meridian* or non-meridian
or trigger) #3 (zhenjiu or zhen jiu or zhenci or zhen ci or cizhen or dianzhen or dian zhen or zhen ya or er zhen or ti zhen or she zhen or
tou pi zhen or zue wei) #4 (ching lo or jing luo or jinglo) #5 #1 or #2 or #3 or #4 or #6 antihypertens™ or hypertens* #7 (blood pressure or
bloodpressure) #8 #6 OR #7 #9 #5 AND #8

Appendix 5. EMBASE search strategy
Database: Embase <1974 to 9 February 2017>

Search Date: 9 February 2017

1 exp acupuncture/ 2 (acupunctur$ or electroacupunctur$ or electro-acupunctur$ or acupoint$ or acu-point$ or acupress$).mp. 3 ((merid-
ian$ or non-meridian or trigger) adj10 point$).tw. 4 (zhenjiu or zhen jiu or zhenci or zhen ci or cizhen or dianzhen or dian zhen or zhen ya
or er zhen or ti zhen or she zhen or tou pi zhen or zue wei).tw. 5 ((ching adj2 lo) or (jing adj2 luo) or jinglo).tw. 6 or/1-5 7 exp hypertension/ 8
hypertensS$.tw. 9 (blood pressure or bloodpressure).mp. 10 or/7-9 11 randomized controlled trial/ 12 crossover procedure/ 13 double-blind
procedure/ 14 (randomi?ed or randomly).tw. 15 (crossover$ or cross-overS).tw. 16 placebo.ab. 17 (doubl$ adj blind$).tw. 18 assign$.ab. 19
allocat$.ab. 20 or/11-19 21 10 and 20 22 (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or human-
s).ti.) 23 21 not 22 24 6 and 10 and 23 25 remove duplicates from 24

Appendix 6. AMED search strategy
Database: AMED (Allied and Complementary Medicine) <1985 to January 2014>

Search Date: 9 February 2017

1exp acupuncturetherapy/2 (acupuncture$ or electroacupuncture$ or electro-acupuncture$ or acupoint$ or acupoint$ or acupress$).mp.
3 ((meridian$ or non-meridian or trigger) adj10 point$).tw. 4 (zhenjiu or zhen jiu or zhenci or zhen ci or cizhen or dianzhen or dian zhen
or zhen ya or er zhen or ti zhen or she zhen or tou pi zhen or zue wei).tw. 5 ((ching adj2 lo) or (jing adj2 luo) or jinglo).tw. 6 or/1-5 7 hyper-
tension/ 8 antihypertensive agents/ 9 hypertens$.tw. 10 blood pressure/ 11 ((blood or arterial or diastolic or systolic) adj2 pressure).tw.

Acupuncture for hypertension (Review) 68
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

12 bloodpressure.tw. 13 or/7-12 14 randomised controlled trials/ 15 randomised controlled trial.pt. 16 double blind method/ 17 random
allocation/ 18 (randomised or randomised).tw. 19 (crossover or cross-over).tw. 20 placebo$.tw. 21 (single$ blind$ or double$ blind$).tw.
22 assign$.ab. 23 allocate$.ab. 24 group$.ab. 25 trial.tw. 26 or/14-25 27 76 and 13 and 26

Appendix 7. CKNI search strategy

Database: China National Knowledge Infrastructure

Search Date: 9 February 2017

( (&x=hEX B (5R) HE 2X=hEXT R(E0E))) & (BL-REXT B(5H) HE B%-PEXT B(BlE)))
Ex“ﬁ)(Iﬁ=¢§3‘dﬁE(%+%U) FEH FF-HRXY B(EME))) HE (RBE=-FPaXy B(HE) #8 XBiR-Haxy B(S
E

Appendix 8. VIP search strategy
Database: Chongging VIP

Search Date: 9 February 2017

(((((CzH=5t#1) *1989-2013) * (CTR=RMFE) + (FAL=$HA]) * 1980-2013) * (WH=MLE)) + (% FiT=5+7) * 1989-2013) * (%58
SRR IE)) + (4o ¥ HRiF=5t 7 £=1980-2013) * (TR o X WIF-BMIE) )

CONTRIBUTIONS OF AUTHORS

JY, JC and MY: contributed equally to this review.

FL and JY: conceived the review.

FL, JY, JC and MY: drafted the review.

FL, JY, JC, MY and JW: contributed to the interpretation of the data in the review.
MY and JW: revised the manuscript.

YR, SY and JC: searched the references and helped assess eligibility.
GJL and LY: analyzed the data.

JY and FL are responsible for updating the systematic review.
DECLARATIONS OF INTEREST

JY: nothing to declare.

JC: nothing to declare.

MY: nothing to declare.

SY: nothing to declare.

LY: nothing to declare.

GJL: nothing to declare.

YR: nothing to declare.

JW: nothing to declare.

FL: nothing to declare.

Acupuncture for hypertension (Review) 69
Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

SOURCES OF SUPPORT

Internal sources

Chengdu University of Traditional Chinese Medicine, China.

infrastructure support

External sources

National Basic Research Program, China.

973 program, No. 2012CB518501
National Natural Science Foundation of China, China.

No0.81303060, 81273854

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We made the following changes from the protocol.

Used GRADEPro in the 'Summary the findings' tables to grade the quality of evidence.

Removed the item 'change in heart rate,' from the primary outcomes of the protocol due to its lack of clinical significance.

Discarded a secondary outcome, 'relative risk of number of patients withdrawn due to adverse events' from the protocol as most trials
did not report this parameter.

Removed one item 'the control group (lifestyle change, relaxation, etc.)' from the inclusion criteria as the effect of these interventions
on blood pressure is not well established.

Excluded studies that only compared different forms or methods of acupuncture (e.g. transcutaneous electrical nerve stimulation) or

compared acupuncture with any complementary and alternative therapies for which the efficacy is not yet established (e.g. Chinese
herbs).

INDEX TERMS

Medical Subject Headings (MeSH)

*Acupuncture Therapy; Angiotensin-Converting Enzyme Inhibitors [therapeutic use]; Antihypertensive Agents [therapeutic use]; Calcium
Channel Blockers [therapeutic use]; Hypertension [drug therapy] [*therapy]; Publication Bias; Randomized Controlled Trials as Topic

MeSH check words

Humans
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