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ABSTRACT

Objective: Ear acupuncture might be the form of acupuncture best suited to improving acute pain management
in the emergency department (ED). The primary aim of this review was to assess the analgesic efficacy of ear
acupuncture in the ED. Secondary outcomes included measures of patient satisfaction, adverse effects, cost,
administration techniques, and reduction of medication usage.

Methods: Seven databases and Google Scholar were searched up to April 27, 2017, using MeSH descriptors for
three overarching themes (ear acupuncture, pain management, and emergency medicine). Meta-analyses were
performed in 3 comparator groups: (1) ear acupuncture versus sham; (2) ear acupuncture-as-adjunct to standard
care; and (3) ear acupuncture (both as sole therapy and adjuvant) versus control to calculate the standardized
mean difference (SMD) and weighted mean difference (WMD) for pain scores out of 10.

Results: Six randomized controlled trials and 2 observational studies, totaling 458 patients, were retrieved after
exclusions. The meta-analysis used data from 4 randomized studies representing 286 patients. The above 3
comparator groups resulted in SMDs of 1.69, 1.68, and 1.66, and WMDs of 2.47, 2.84, and 2.61 respectively,
all favoring acupuncture. Battlefield (ear) acupuncture was the most commonly used technique. There were no
significant adverse effects and patient satisfaction improved. Results regarding if acupuncture reduced medi-
cation use were equivocal. Significant study bias and heterogeneity were found.

Conclusions: While study numbers are limited, ear acupuncture, either as stand-alone or as-an-adjunct tech-
nique, significantly reduced pain scores and has potential benefits for use in the ED. Further studies will define
acupuncture’s role and if it reduces use of analgesic medications.
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INTRODUCTION

PAIN IS THE MOST COMMON presenting symptom in pa-
tients presenting in an emergency department (ED).'™
ED pain management is often characterized by delays in
analgesia as well as inadequate pain-score reduction.>®
Furthermore, EDs continue to seek improved patient sat-
isfaction with pain management.” The current mainstay of
pain management is medication.® However, medications
have significant side-effects in both the short- and long-
term.”!! Of particular concern is recurrent opioid use,'?
which, in part, can lead to a reluctance to prescribe and
administer such medications.'® Nonsteroidal anti-inflammatory
drugs (NSAIDs), another mainstay of ED pain manage-
ment, also have side-effects especially in the gastrointestinal
system and kidneys in the elderly."*

Characteristics ideally required for any new analgesic
modality are: efficacy, rapidity of administration, low side-
effects, minimal post-administration monitoring, improved
patient satisfaction, and low cost.” A novel modality such as
ear acupuncture might offer a solution for these issues.

In 2014, Yeh et al. performed a meta-analysis of pain
score reduction, using ear acupuncture for acute and chronic
pain in a variety of comparator groups and settings.'> The
researchers concluded that ear acupuncture is useful as an
adjunct therapy for pain management. This conclusion
was based on a meta-analysis of 13 randomized controlled
trials (RCTs), totaling 806 patients with a mixture of pain
types. The researchers reported a standardized mean dif-
ference (SMD) in pain reduction of 1.59, indicating a
large effect-size.'” Further subgroup analyses of imme-
diate pain score reduction under 15 minutes in 4 studies
with 193 patients reported an SMD of 2.84.' For acute
pain relief at 12-24 hours, there were 4 studies including
314 patients and, here, the SMD was 1.71."> When re-
viewing various modalities (i.e., acupuncture versus acu-
pressure versus electroacupuncture [EA]), the researchers
found that EA was the least effective. Unfortunately, most
of the studies were on perioperative and not on ED pain
and, furthermore, an emergency setting RCT was missed in
this review.'®

Murakami et al. did a further review in 2016 on ear
acupuncture for acute pain relief, particularly looking at
analgesic use up to 48 hours.'” The researchers’ meta-
analysis of 6 studies included 303 patients and showed a
statistically significant reduction in analgesia usage with an
SMD of 1.08."” Again, the studies were predominantly
perioperative and not in the emergency setting.

The current authors performed a prior review that ana-
lyzed both body and ear acupuncture together in the ED
setting and concluded that acupuncture was superior to
sham and non-inferior to standard analgesic care (SAC) in
selected conditions, with limited evidence for analgesia as-
an-adjunct.'® This conclusion was based on meta-analyses
of 14 RCTs involving 1210 patients.
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Therefore, unlike other prior reviews, which focused on
perioperative pain, the current authors identified a need for
a specific systematic review that focused on the effective-
ness of ear acupuncture for acute pain in the emergency
setting, while asking further questions about applicability
and best technique.

OBJECTIVES

The primary aim of the current systematic review and
meta-analysis was to specifically evaluate the effectiveness
of ear acupuncture for acute pain management in the
emergency setting. Changes in acute pain scores were as-
sessed with ear acupuncture as a stand-alone therapy or ear
acupuncture-as-an-adjunct to other analgesia (AdjEA), com-
pared with SAC. Secondarily, acupuncture-associated effects
were evaluated on analgesic medication use, patient satis-
faction, adverse events, and health care costs. Furthermore,
the current authors aimed to describe the specific acupunc-
ture techniques and acute pain conditions for which acu-
puncture was applied. See Table 1 for explanations of terms.

METHODS

The methodology for this study was closely aligned to
that of the current authors’ previous systematic review and
meta-analysis of all forms of acupuncture'® and was ap-
proved as part of the first author’s PhD proposal by the
University of Notre Dame Fremantle, in Fremantle, Western
Australia. The current systematic review and meta-analysis
was conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
Statement.'® Seven databases were searched from database
inception to April 27, 2017: AMED, CINAHL, EMBASE,
PubMed®, Science Direct, Scopus, and the Cochrane Da-
tabase of Systematic Reviews and Cochrane Central Reg-
ister of Controlled Trials (CENTRAL). Additional studies
were identified by hand searches of the proceedings of key
scientific meetings, the Conference Papers Index, relevant
systematic reviews, and Google Scholar. Three themes were
explored using a Boolean search strategy: (1) ear acupunc-
ture; (2) pain management; and (3) emergency medicine.
The search used MeSH terms and keywords relevant to: the
intervention (auricular acupuncture, ear acupuncture, bat-
tlefield acupuncture, auriculoacupuncture, auriculotherapy,
auricular therapy); pain management (pain, acute pain, an-
algesia); and the setting (emergency medical services,
emergency, prehospital, retrieval medicine, emergency de-
partment, acute care, military).

Inclusion and Exclusion Criteria

All potentially eligible articles identified were screened
for appropriate RCTs and uncontrolled observational
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TABLE 1. KEY TERMS AND STUDY DEFINITIONS

Term

Definition

Acute pain

“Acute pain is defined as pain of recent onset and probable limited duration. It usually

has an identifiable temporal and causal relationship to injury or disease.””*Acute pain
management occurs in a variety of patient-care settings (e.g., prehospital, emergency
department, and perioperative environments. ® In all settings, patients may suffer from
acute and chronic pain simultaneously.

Ear acupuncture

Ear acupuncture or auriculotherapy includes: ear acupuncture with needle skin penetration,

electroacupuncture stimulation, laser acupuncture, and acupressure.® Unless otherwise
specified, ear acupuncture includes all forms of auriculotherapy.

Sham ear acupuncture

“Sham is the term used to refer to a faked operative intervention used in the same manner

as a placebo to enable blinding and reduce bias.””?' In ear acupuncture, sham includes:
““1. same treatment on ear acupoints that are not theoretically effective for the condition;
2. same treatment on non-acupoints on the ear; 3. placebo needles or adhesive patches
without pellet/seed on the same ear acupoints as experimental group; 4. pseudo-
interventions (e.g., switched-off laser acupuncture devices, electro-acupuncture devices
with minimum emission, Vaccaria seeds without pressing) on the same ear acupoints as
[the] experimental group.”* The current authors would also include pharmacologic
placebo techniques in this pseudo-intervention group.

Sham ear acupuncture trial (sham)
Standard analgesia care (SAC) trial

This is a trial comparing ear acupuncture alone against sham ear acupuncture alone.
This is a trial that use the SAC of pain care designated by the local institution, researcher,

or guidelines as the comparator against acupuncture.

Ear acupuncture-as-an-adjunct
to other analgesia (AdjEA) trial

This is a trial in which SAC is combined with ear acupuncture versus SAC alone.

*Ready LB, Oden R, Chadwick HS, Benedetti C, Rooke GA, Caplan R, Wild LM. Development of an anesthesiology-based postoperative pain

management service. Anesthesiology. 1988;68(1):100-106.

bTighe P, Buckenmaier CC 3rd, Boezaart AP, et al. Acute pain medicine in the United States: A status report. Pain Med. 2015;16(9):1806—-1826.

“Ref. 15.
IRef. 40.

studies (UOBS) independently by the first 2 authors (A.L.J.,
E.S.A.) for inclusion or exclusion. Any discrepancies were
resolved by consensus or discussion with the other coau-
thors. RCTs were eligible for both the systematic review and
meta-analysis, while UOBS were included in the systematic
review for information on secondary outcomes. Studies on
acutely painful conditions treated by ear acupuncture were
included if they involved the following settings: prehospital,
retrieval, ED, or other settings if the condition is frequently
managed in the ED. Studies on painful conditions were
excluded if they were: not assessed within the first 24 hours;
not involved with ear acupuncture; chronic conditions; in-
volving animals; or concerned with perioperative pain. No
language restrictions were applied.

Data Extraction

All of the eligible studies were read by the first 2 authors
(A.LJ. and E.S.A.), who extracted data from the articles
according to a predefined standard template based on the
Standards for Reporting Interventions in Clinical Trials of
Acupuncture (STRICTA) guidelines.”® This data for each
article included information regarding: condition, setting,
subjects, methods for both intervention and control groups,
and data for both the primary and secondary outcomes, in-

cluding relevant statistical information. Any missing data
were derived from within the article, other sources, or by
contacting the authors.

Data Synthesis

Primary outcome. While all clinical endpoints were
considered, the primary outcome measure in this review was
the pain score out of 10 (PS-10) difference in 3 comparator
treatment groups: (1) ear acupuncture versus sham; (2)
AdjEA versus SAC; and (3) ear acupuncture (sole therapy
and AdjEA) versus control presented as the SMD and
WMD.

To be included in the meta-analysis, a converted PS-10
mean score change along with standard deviations (SDs)
needed to be retrieved or calculated. Different pain-score
modes and scales (e.g., visual analogue scale 100 or 10)
were converted to a standard numerical pain-rating scale,
the PS-10, as a continuous variable. Pain scores closest to 60
minutes after treatment were used. For those SDs that were
not provided, they were calculated from the pre-and-post
PS-10 SD, using the correlation coefficient approximated to
0.5 as outlined in the Cochrane Handbook.?' In one study,
the SDs were approximated from similar studies by the
same authors under similar trial circumstances.'®***?
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Secondary outcomes. Medication usage included
opioids and nonopioids, the frequency of usage both dur-
ing and post ED stay, and the rate of discharge analge-
sic dispensing and prescriptions. Patient satisfaction was
measured either on a continuous scale out of a 100 or per-
centages chosen for specified Likert categories. Adverse
effects were coded as minor (required no treatment) or
significant (required treatment) for both acupuncture and
control groups. Ear acupuncture techniques were described
regarding: training of the acupuncturist, acupoints used,
methods of point location, whether unilateral or bilateral,
needle types (or acupressure alone), duration of application,
EA, and needle retention times. Time-based outcomes were
measured as: time taken to perform procedures (e.g., nee-
dling time in minutes) and the duration of needle insertion.
The cost of acupuncture consumables was expressed in U.S.
dollars per person if specified.

Risk of bias. The risk of bias was assessed, using the
following criteria from the Cochrane Classification: se-
quence generation, allocation concealment, subject, prac-
titioner, and assessor blinding, completeness of outcomes
data (reporting dropouts and withdrawals), selective re-
porting, and any other potential forms of bias.?' Using the
same method as the current authors’ prior review on all
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forms of acupuncture,'® bias was categorized into low
(low risk of bias in all criteria), medium (high risk of bias
in patient and practitioner blinding), or high (risk of bias
in multiple items). Again, any discrepancies between data
abstractors were resolved by consensus or discussion with
the other coauthors.

Meta-analyses. Stata software (14.1 StataCorp,™ Col-
lege Station, TX, 2015) was used to perform the statistical
analyses and calculate the SMD and WMD from the pooled
RCT data. The magnitude of the effect-size was catego-
rized as small (SMD of 0.2), medium (SMD of 0.5) or large
(SMD of 0.8).>* A WMD for the PS-10 of >1.3 was regarded
as clinically meaningful.> Study heterogeneity (I*) was pro-
visionally assigned as low (P of 25%), moderate (I* of 50%),
or high (P of 75%).%¢ Probability values (P) were consid-
ered to indicate statistical significance if P <0.05.>’

RESULTS

Of the 149 studies found, 8 were included in the sys-
tematic review and/or meta-analysis (Fig. 1). In total, 4
RCTs were included in the meta-analysis, and a further 2
RCTs and 2 UOBS were used in the systematic review

Titles and abstracts identified

through database searches
(n=304)

Additional records identified

from hand searches
(n=4)

Y

A 4

(n=222)

Abstracts after duplicates removed

!

(n=222)

Abstracts screened

Abstracts excluded
(n=194)

h 4

!

Full-text articles screened
(n= 28 including 1 abstract)

Full-text articles excluded
(n=20)

Y

!

(n=2)

RCTs included in systematic review
(n= 6 including 1 abstract)
UOBS included in systematic review

!

(n=4)

RCTs included in the meta-analyses

FIG. 1.

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) chart explaining study selection and

exclusions. RCTs, randomized controlled trials; UOBS, uncontrolled observational studies.
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TABLE 2. INCLUDED STUDIES DETAILING ACUTE PAIN TYPE, SETTING & STUDY DESIGN

First author,

year & ref. Acute pain type Study setting Study type
Allais, 2011 Migraine Ward RCT ear acupuncture vs. sham
Barker, 2006 Hip fractures Ambulance RCT ear acupressure vs. sham
Goertz, 2006 Pain not requiring ED RCT AdjEA & SAC vs. SAC alone

medical intervention
Gu, 1993% Biliary colic ED RCT ear acupuncture vs. SAC
Moss, 2015%? Sore throat GP Military RCT ear acupuncture & SAC vs. SAC alone
Fox, 2016 Low-back pain ED RCT ear acupuncture & SAC vs. SAC alone
Burns, 2013°° All types Retrieval Observational study of ear acupuncture & SAC
Graff, 2016>* Migraines ED Observational study of ear acupuncture alone

#Abstract only.

RCT, randomized controlled trial; AdjEA, ear acupuncture-as-an-adjunct to other analgesia; SAC, standard analgesia care; ED, emergency department;

GP, general (family) practice.

(Table 2). Two of the RCTs had inadequate data for meta-
analysis.”®?° The studied conditions included mixed pain
types (2 studies), migraine (2 studies), hip fractures, low-
back pain, sore throats, and biliary colic. The most frequent
forms of ear acupuncture were BFA (4 studies) 283032 and
ear acupuncture using a point finder (skin conduction and
algometer; 2 studies).>>34 (Fig. 1 and Table 2)

Primary Outcome

Four RCTs, representing 281 patients, were eligible for
meta-analyses. Two RCTs with 127 patients compared the
change in PS-10 for ear acupuncture (including 1 acupres-
sure study) versus sham with an SMD of 1.69 (confidence
interval [CI]: 0.37-3.01), I?=87.0%, and P<0.01 (Fig. 2);
and and a WMD of 2.47 (CI: 1.79-3.16) and P=0.22

(Supplementary Fig. S1; Supplementary Data are available
online at www.liebertpub.com/acu). Two RCTs with 154
patients compared AdjEA to SAC without sham; the SMD
PS-10 was 1.68 (CI: 1.18-2.18), I’=39.9%; P=0.20 (Fig.
3); and the WMD was 2.84 (CI: 1.45-4.22), P=0.01
(Supplementary Fig. S2). When combining all 4 RCTs as
ear acupuncture (both sole and adjuvant) versus control, the
SMD PS-10 was 1.66 (CI: 1.13-2.19), " =71.3%, and P=0.02
(Fig. 4); and the WMD was 2.61 (CI: 2.00-3.22), P=0.05
(Supplementary Fig. S3).

Secondary Outcomes (Tables 3-5)

Medication usage. One RCT showed a reduction in
NSAID usage for sore throats, with a reduced mean number
of doses at 6 hours (0.4 versus 1.1), 24 hours (1.4 versus

Ear Acupuncture
vs.
Sham Acupuncture

Author Year Sample Size SMD (95% CI) Weight %

'

L
Barkeretal. 2006 38 -:—OH 2.41(157,326) 48631

Ll

i

L
Alaisetal. 2011 89 —— 1.06 (0.62, 1.51) 5369

L
Overall (I-squared = 87.0%, p = 0.006) @ 1.69 (0.37,3.01)  100.00

MNOTE: Weights are from random effects analysis

T
-3.26
Favors Sham

1
3.26

Favors Ear Acupuncture

FIG. 2. Forest plot of ear acupuncture versus sham with calculated standardized mean difference (SMD) for pain score difference on a

pain score out of 10 (PS-10). CI, confidence interval.
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Ear Acupuncture as an Adjunct to Standard Analgesia Care

Author Year sample
Goeriz et al. 2006 100
Moss & Crawford 2015 54

Overall (l-squared = 39.9%, p = 0.197)

NOTE: Weights are from random effects analysis

SMD (95%Cl)  Weight

—!li—i— 1.48 (1.04,1.92) 61.28
—%—'— 200 (1.34,266) 3872
@ 1.68(1.18,2.18)  100.00

T
-2.66

Favors Standard Analgesia Care

T
0 2.66

Favors Ear Acupuncture as an Adjunct

FIG. 3. Forest plot of ear acupuncture as an adjunct versus standard analgesia care with calculated standardized mean difference
(SMD) for pain score difference on a pain score out of 10 (PS-10). CI, confidence interval.

2.6), and 48 hours (2.2 versus 4.1), with all P<0.05.>
Another RCT showed no difference in overall medication
usage regarding frequency or obtaining of analgesics via
prescription.®' One small pilot study (abstract only) showed
no difference in ED opioid use but, upon discharge, fewer
analgesia prescriptions were given to the control group.*®

The statistical significance of these differences for this latter
pilot study was not reported.?®

Patient satisfaction. Two studies measured patient
satisfaction. In the prehospital acupressure RCT there was a
quoted improvement over sham but no quantitative data was

Ear Acupuncture either as Sole Therapy or as an Adjunct to SAC

VS,
Control as Sham alone or as an Adjunct to SAC

Author Year Sample SMD (85%CI)  Weight %
i

Goertz et al. 2006 100 el 1.48(1.04,192) 2894
:
)

Barker et al. 2006 a8 -‘—OH 2.41(157,326) 18.86
]
]

Allais et al. 2011 89 —— 1.06 (0.62, 1.51) 28.91
]

Moss & Crawford 2015 54 —5—0— 2.00(1.34,266) 2329
]

Overall (I-squared = 71.3%, p = 0.015) <> 1.66(1.13,2.18)  100.00
[]
;

NOTE: Weights are from random effects analysis E

T g T
-3.26 0 3.26

Favors Control (Sham alone or as an Adjunct to SAC)

Favors Ear Acupuncture (Sole Therapy or as an Adjunct to SAC)

FIG. 4. Forest plot of ear acupuncture (both sole and adjuvant) versus control (sham or standard analgesia care) with calculated
standardized mean difference (SMD) for pain score difference on a pain score out of 10 (PS-10). SAC, standard analgesia care; CI,

confidence interval.
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TABLE 5. METHODS & RESULTS OF INCLUDED OBSERVATIONAL EAR ACUPUNCTURE STUDIES ON PAIN MANAGEMENT IN THE EMERGENCY SETTING

Mean pain

score out of
10 pre—post

Length
of time

Adverse
events from

acupuncture

Mean age years

Method/

acupuncture

Acupuncturist

Secondary

with SD or
P-value (change)

with+SD
(% female)

needles
retained

practitioner

Condition
(sample size) Intervention

First author, year,

ref. & setting

outcomes

points

qualification

Satisfaction:

Not specified 4.07-2.17 (1.89)

55.4% ages

Not

Up to 10 Ear:

AdjEA SAC Nonacupuncturists:

Varied pain

Burns, 2013,30

62% would

have

P<0.0001

21-30 (14.9%)

Cingulate, specified

Nurse—practitioners

types (75)

retrieval,

Thalamus,

(2) Physician

Germany/US

treatment

Omega 2,

(1) trained in BFA

Point Zero &
Shenmen

again; 50%

mostly

satisfied; 21%
very satisfied

7.63+1.2-0.55£0.4 Nil

(bilateral)

2 weeks or 14129 yrs (89%) 0

Upto 6 3 in

Migraine (19) Acupuncture Physician

Graff, 2016,

(7.0841.0)

till

each ear):

ED

needles
fell out

Thalamus &

migraine line
(bilateral)

SD, standard deviation; AdjEA, ear acupuncture-as-an-adjunct to other analgesia; SAC, standard analgesia care; BFA, Battlefield Acupuncture; ED, emergency department; yrs, years.
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provided.'® In the UOBS using acupuncture as-an-adjunct,
62% of respondents said that they ‘“would have the same
treatment again,”” while 71% reported that they were either
mostly satisfied or very satisfied.*

Adverse effects. Adverse events were only specifically
measured in 2 of the 8 studies, with 1 documenting minor
pain for 2 participants®® and nil in the other.>

Ear acupuncture techniques (points and train-
ing). All 8 studies used set points in both ears, however 2
studies located efficacious points within or adjacent to set
anatomical points, using localized tenderness (including use
of an algometer), skin-resistance measurement, and the
“point contact test.”**** The numbers of intervention ear
acupuncture points ranged from 1 to 10. The points used,
along with their anatomical locations, if used in more than
one study were as follows: Thalamus/antitragus (6 studies),
Cingulate/inter-tragic notch (4 studies), Shenmen/apex of
triangular fossa (4 studies), Point Zero/concha ridge (4
studies), and Omega 2/helix adjacent to base of triangular
fossa (3 studies; see Fig. 5). Only 1 study used De Qi,* and
none used EA. Four studies specified that the practitioner
delivering the acupuncture utilized nonacupuncturists
trained in the specific prescription alone.'®*%3°>2 Five
studies specified the use of semipermanent needles that were
retained >24 hours.>* (Fig. 5).

Time-based outcomes and costs. The time required
to apply ear acupuncture was specified for 6 of the 8 stud-
ies and ranged from 2 to 10 minutes.'®**3%3*>* Three
studies quoted actual costs of consumables as < $5 USD/per
patient.'®"*? and “low cost” was also mentioned by an-
other study.*

Bias and Heterogeneity

There was significant bias regarding practitioner and
patient blinding and, of note, 2 studies did not blind the
assessors (Table 6). The heterogeneity measure (%) for
the three SMD Forest plots (Figs. 2—4) ranged from 39.9%
to 87.0% (Tables 3-6).

DISCUSSION

The most important conclusion of this review is that ear
acupuncture has some limited evidence of effectiveness for
acute pain in the emergency setting as a stand-alone treat-
ment and as an adjunct treatment. This is based on meta-
analyses of 4 RCTs involving 281 patients from 2006 to
2015. This analysis determined that ear acupuncture has
some evidence suggesting statistical significance,® clini-
cally meaningful analgesia,” and improved level of satis-
faction.”*° This current review provides more information



EAR ACUPUNCTURE ANALGESIA IN THE EMERGENCY SETTING

285

Point Author  Study
. Goertz, Moss, Mixed pain, Sore throats,
Burns, Fox Retrieval, Back pain
. Barker Hip fractures
Gu Biliary colic
. Allais, Graf Migraines

FIG. 5. Points used in the 8 pain studies using Oleson’s ear map. S, sham; X, either internal or external; TG, tragus; HX, helix; CR,
concha ridge; AH, antihelix; TF, triangular fossa; SF, scaphoid fossa; SC, scaphoid concha; TG, tragus; IT, intertragic notch; LO, lobe.

This figure was used with permission.

on ear acupuncture in the emergency setting, compared to
prior reviews.'>'7'®37 These prior reviews provided evi-
dence from meta-analyses that all forms of acupuncture were
effective in the ED environment and that ear acupuncture is
effective for acute perioperative pain, but did not address
the specific role of ear acupuncture in the ED setting.

Effectiveness Across Study Groups

Ear acupuncture versus sham. In the ear acupunc-
ture versus sham group, there was a large statistical effect-
size significance favoring ear acupuncture. The clinical
significance of a pain score change of 2.47 of 10 should be
interpreted with caution, as the P-value for the WMD was
0.22. One study measured patient satisfaction and docu-
mented improved satisfaction, compared with sham.'® Pa-

tient satisfaction is an important aspect to quantifying
analgesia effectiveness and is not necessarily captured by
pain-score reduction.’-*

Some researchers argue against the use of sham in acu-
puncture trials, as, in these researchers’ view, simply
piercing the skin is likely to have a therapeutic effect and
they would prefer to compare acupuncture against SAC.>%°
The analgesic effects of sham ear acupuncture needling
nonactive or irrelevant acupoints (types 1 and 2; see sham
ear acupuncture definition in Table 1) is perhaps more
therapeutic, compared to body sham, as the ear is small and
has >93 documented active acupoints,4° and, furthermore,
each point has active neighboring zones.*' Thus, attempts
to show efficacy of ear acupuncture above sham using
supposedly inactive ear acupoints is theoretically more
difficult. However, Zhang et al. in their review of sham

TABLE 6. BI1As ASSESSMENT FOR INCLUDED RCTSs JUDGED ACCORDING TO THE COCHRANE ASSESSMENT TooL

Incomplete Summary
First author, Adequate Allocation Patient  Practitioner  Assessor  outcome Selective  Other of bias
year & ref. randomization  concealment  blinding blinding blinding data reporting  sources risk
Allais, 2011 L L L  H L L L L Medium
Barker, 2006'° U L L L L L L L Low
Goertz, 2006 L L L L L L Medium
Gu, 1993% 6] U U §] U U Medium
Moss, 2015°> L U L L L High
Fox, 201625 U U L U L High

#Abstract only.
RCTs, randomized controlled trials; L, low; H, high; U, unclear.
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control methods in ear acupuncture was not able to dem-
onstrate this.*” These researchers found no difference be-
tween the needling of nonactive or irrelevant acupoints
versus pseudo-interventions (type 4; see sham ear acupunc-
ture definition in Table 1).

While the current authors chose to focus on ear acu-
puncture in the ED setting, the small number of sham
studies and P-value >0.05 for the overall WMD indicate that
further evidence from studies of other non-ED scenarios and
body acupuncture is helpful. Yeh et al. in 2014 performed
review'> of ear acupuncture for immediate pain relief (15
minutes) in non-ED conditions and documented 2 acu-
puncture versus sham studies involving the changing of
burns dressings*? and chronic distal extremity pain.** Both
studies showed significant but small effect-size differences
favoring ear acupuncture (SMD=0.37 and 0.34, respec-
tively).'> The current authors’ prior meta-analysis of acu-
puncture versus sham included both body (6 RCTs) and ear
(2 RCTs) acupuncture, and the results also favored acu-
puncture for a broader range of conditions, with a large
effect-size and improved patient satisfaction.'® Both of
these latter reviews supported the current finding that
ear acupuncture is likely to be more effective than sham
acupuncture.

AdJEA compared to SAC. The current meta-analysis
of 2 studies revealed a large statistical effect-size (SMD)
that was not statistically significant and a clinically mean-
ingful reduction in a numeric rating scale pain score of
2.84/10 favoring AdjEA. There were no patient-satisfaction
measures in this group. Again, because of the limited
number of ED studies and a P-value >0.05 for the SMD,
further evidence is required elsewhere to allow useful in-
terpretation. In the perioperative setting in Yeh et al.’s meta-
analysis (4 studies),'> AdjEA showed a large effect-size
difference (SMD =1.71) for pain-score change in a 12-24-
hour period. These results are consistent and support the
current analysis for this comparator group. Thus, the evi-
dence for ear acupuncture in this group and in the group
against sham—albeit with limited numbers of studies—
suggest that ear acupuncture might be a suitable adjunct
with simple analgesia such as acetaminophen or NSAIDs, or
as an alternative when concerns for analgesic drug side-
effects are high, contraindicated, or previously ineffective.

Ear acupuncture alone compared to SAC. There
was only 1 study in this group, dating from 1993.%° The
drug comparator of atropine and promethazine would no
longer be considered standard therapy. In the current au-
thors’ prior review of body acupuncture, a meta-analysis
of this group showed that body acupuncture was non-
inferior to SAC."® No further studies on ear acupuncture
could be found in the perioperative setting for this com-
parator group.
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Ear acupuncture versus control (all groups com-
bined). 1In this group, all eligible RCTs that had ade-
quate data were combined. There was both a large statistical
effect-size difference of 1.66 and a clinically meaningful
PS-10 of 2.61 (P=0.05) above the threshold of 1.3, all
favoring ear acupuncture.”>>> While this meta-analysis
combined various style designs, allowing interpretation of
acupuncture effects relative to the control, it still should be
interpreted with some caution due to these heterogeneous
trial designs. Many acupuncture systematic reviews per-
formed this meta-analysis including 3 major reviews on
ear acupuncture and pain management. These reviews by
Murakami et al. (2017),)7 Yeh et al. (2014)"> and Asher
et al. (2010)*7 all highlighted large effect-size differences
favoring ear acupuncture for acute pain (both perioperative
and ED pain) with SMDs of 0.96 (3 studies; 333 patients),
2.84 (4 studies; 193 patients), and 1.35 (2 studies; 111 pa-
tients), respectively. These 3 meta-analyses were consistent
with the current results.

Quality of Studies and Heterogeneity

Like body acupuncture, ear acupuncture RCTs have
unique challenges to overcome blinding, sham needling
effects, and lack of mainstream support or funding.** The
quality of studies in this review was variable. One high-
quality study overcame the challenge of practitioner blind-
ing successfully by using acupuncture-naive paramedics,'®
as opposed to another 2 studies that did not blind their
assessors.”*>? Heterogeneity was moderate-to-high in the
current meta-analysis.”® The issues of bias and heteroge-
neity both diminished positive interpretation of acupunc-
ture in these meta-analyses.

Adverse Effects

This current systematic review was not able to extract
useful data on adverse effects from the studies selected, due
to the inconsistent reporting of such events. Only 2 studies
were identified that measured adverse events as a second-
ary outcome, and no serious adverse events were found in
either study

These results are consistent with the literature. A 2014
review by Tan et al. on adverse events with ear acupuncture
collected data on adverse events in 18 studies (RCTs and
UOBS) involving 1753 patients.*” The researchers recorded
no serious adverse events but there were short-term minor
events, including pain, nausea, dizziness, local bleeding,
and mild inflammation.*> Xu et al., in 2013, in their review
of case reports noted the more serious adverse event of
perichondritis.*® A previous review from 2004 estimated the
incidence of serious adverse events requiring treatment for
all forms of acupuncture at 0.05 per 10,000 treatments, with
perichondritis comprising ~ 5% of these.*’” Fainting (a va-
sovagal event) is a potentially more serious complication of
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ear acupuncture, as injuries can be sustained from falling.
In 1 survey, the incidence of fainting was quoted as 0.1%,
but this incidence included both ear and body acupunc-
ture.*® Needle-stick injuries to staff from indwelling ear
needles falling out are another reported and preventable
complication.*”

Medication Usage

One of the adjunct studies showed a reduction in medi-
cation use,>? while the other 2 did not.>""** Therefore, no
conclusions could be drawn in this current review on whe-
ther or not ear acupuncture reduced medication use in
the emergency setting. However, the perioperative meta-
analyses provided some indirect evidence that ear acu-
puncture could reduce medication usage. Murakami et al.
performed a meta-analysis on medication usage in 6 RCTs
with a total 303 pattients.17 There, the SMD was 1.08 fa-
voring AdjEA for medication reduction.'’

Technique and Applicability to the ED Setting

There were two predominant styles of ear acupuncture
in the current review. One style was developed by Marco
Moroli, FISA (2 studies) and the other was developed by
Richard C. Niemztow, MD, PhD, MPH (4 studies). The
former style relies on more skills, with identification of
ear points through a combination of: anatomical location,
localized tenderness (including use of an algometer), and
trial of improvement (needle-contact test) or electrical skin
resistance. The latter style, BFA, uses up to 5 set points
that are only anatomically located. There were inadequate
studies in this review to evaluate which of these two styles
was most effective for pain-score reduction.

The BFA technique is attractive—as it can be applied in
a wide spectrum of conditions, using the same point pre-
scription—and is extensively used by nonacupuncturists.
BFA has already been taught to more than 2800 non-
acupuncturist military providers (personal written com-
munication with coauthor Dr. Niemtzow on September 15,
2016). In the current review, there were 4 BFA studies that
utilized noncertified acupuncturists.

Application time for ear acupuncture in the current re-
view was under 10 minutes. It is noteworthy that body
acupuncture has not been shown to be more efficacious and
might delay usual care for up to 30 minutes because of the
need for widespread needle placement.'® Ear acupuncture,
however, allows body access for observations, intravenous
access, imaging (except magnetic resonance imaging), and
procedures.

Future Research

The current review highlighted issues in the methodo-
logical quality of the RCTs, encouraging future researchers
to address basic requirements such as assessor blinding.
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Adverse events were only reported sporadically, so the
current authors recommend uniform reporting standards be
used for minor adverse events. More studies with a com-
parator group of acupuncture versus SAC would allow the
relative risk of adverse events to be calculated. Patient
satisfaction is an important determinant of acupuncture
efficacy, and more studies require this as a secondary out-
come. Other painful conditions besides those to date are
needed for BFA assessment to show that it is efficacious
across all painful conditions. Further studies are required to
assess the various techniques of ear acupuncture, ear versus
body acupuncture, and utilization of certified acupuncturists
versus nonacupuncturists. The acceptance of acupuncture in
the ED setting is likely to be partially dependent on prov-
ing medication-usage reduction; thus, further testing using
AdjEA versus SAC with medication usage as a secondary
outcome is required.

Limitations

While this review and its outcomes were preapproved as
part of a PhD proposal, it was not preregistered on a sys-
tematic review database. This review was limited by the
numbers of patients and studies, substantial study hetero-
geneity, limited statistical significance within the meta-
analyses, and quality issues within the RCTs. Further
research is likely to have an effect on the results of this
review. While grouping of the studies is advantageous be-
cause of trial design (i.e., ear acupuncture versus sham,
AdjEA versus SAC, and ear acupuncture versus SAC), this
is fraught with assumptions that ear acupuncture is effective
across a range of conditions. Grouping all RCTs together
into 1 meta-analysis variant study designs compiles together
and should be interpreted with caution. Finally, a random-
effects model was used, as it was assumed that the studies
were not homogeneous and there might have been studies
that were missed or unpublished.

CONCLUSIONS

Based on this systematic review, there is limited evidence
that ear acupuncture (as stand-alone or adjunct therapy) can
provide effective analgesia for some acute pain conditions
in the ED. Until further research occurs, it is necessary to
interpret the effectiveness of ear acupuncture—at least in
part—in the light of prior reviews on perioperative stud-
ies and body acupuncture. ED clinicians may consider
ear acupuncture as an adjunct to SAC or as an alternative
when concerns about analgesic drug side-effects are high,
contraindicated, or previously ineffective. While ear acu-
puncture has been shown to reduce medication usage in
perioperative pain, this has not yet been established in the
ED setting. However, ear acupuncture has additional po-
tential features that make it suitable to the emergency
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setting. These features are: low risk, low cost, reasonable
application time, improved patient satisfaction, and allowing
body access for other dimensions of ED care.
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