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Abstract We investigated the feasibility of a future acu-
puncture trial in the symptom management of rheumatoid
arthritis (RA). Twenty-five patients meeting the American
College of Rheumatology (ACR) criteria were recruited and
given 14 sessions of individualised acupuncture treatment
for 6 weeks. Improvement in symptoms was assessed using

ACR 20, 50 and 70; disease activity score (DAS28); tender
joint count; swollen joint count; morning stiffness and
health-related quality of life using the Korean Health
Assessment Questionnaire and the SF-36 at baseline and
after 6 weeks. Erythrocyte sedimentation rate (ESR) was
also assessed. At 6 weeks, 44%, 20%, and 12% of patients
achieved ACR 20, 50 and 70 responses, respectively. Acu-
puncture also produced statistically significant improve-
ments in DAS28, pain and global activity, swollen joint
count, health-related quality of life (SF-36) and ESR. No
major acupuncture-related adverse events were reported.
Acupuncture treatment as used in this pilot study was safe
and well-tolerated. The use of acupuncture for symptom
management in RA warrants further investigation.

Keywords ACR 20 . Acupuncture . Disease activity .

Rheumatoid arthritis

Introduction

Acupuncture is a non-pharmacological therapy in which
thin needles are inserted into the body at specific spots
called acupuncture points and usually manipulated to elicit
a so-called deqi sensation. It has long been practiced in
East-Asian countries including China, Korea and Japan for
treating a variety of medical conditions. Traditionally, it is
believed that acupuncture works by harmonising Qi and
blood flow through the human body.

Acupuncture has been sought by patients with rheuma-
toid arthritis (RA) for symptomatic treatment. Although the
underlying mechanism responsible for acupuncture's thera-
peutic effect is not well understood, accumulated evidence
suggests that it has analgesic and anti-inflammatory effects.
Extensive studies have been performed to support the
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hypothesis that endogenous opioids are released by acu-
puncture [1], and electroacupuncture has been reported to
suppress peripheral inflammation via a peripheral opioid
mechanism in various animal inflammation models [2, 3].
While acupuncture to alleviate pain and improve function
in patients with osteoarthritis has received much attention
[4], little is known about the role of acupuncture in RA.

A recently updated systematic review includes only two
randomised clinical trials (RCTs), which were judged to be
of poor or medium quality [5]. The poor reporting and
inadequate outcome measures of one study using electro-
acupuncture weakened the validity of its positive results
[6]. In the other study, which used a crossover design, one
acupuncture point on the dorsum of the foot was stimulated
bilaterally for 4 min once a week for 5 weeks, which is a
highly questionable application [7]. The fundamental
difference in acupuncture interventions between the afore-
mentioned studies demonstrates the lack of standardisation
and accordingly, the difficulties in applying adequate
techniques to properly test its effect, if any.

In the present article, we report the results of our pilot
study of individualised acupuncture for the symptomatic
treatment of RA to determine whether further research is
warranted.

Materials and methods

Study design and patient recruitment

The study was conducted in the Department of Acupuncture
and Meridian, College of Korean Medicine, Kyung Hee
University. This was a pilot, before-and-after comparison of
14 sessions of acupuncture treatment during 6 weeks in
patients with RA. This study was carried out under the
review of an ethics committee made up of doctors and a
religious scholar. Since a formal ethics committee of our
college was not established at the time of this study, we
assessed the appropriateness of the protocol by consulting
with the senior college staffs consisting of medical doctors, a
nurse, and a priest. Patients were recruited by means of local
newspaper and university website advertisements. Each
patient included in the study gave written informed consent.
Patients were included if they were 18–70 years old and met
the American College of Rheumatology (ACR) criteria for
RA [8]. The participants' RA medication regimen, if they
were receiving any, was stable for the past 3 months before
entry into and throughout the study. Exclusion criteria were
pregnancy, breastfeeding, bleeding or coagulation disor-
ders, skin infections, uncontrolled or ill-controlled blood
pressure with diastolic pressure≥110 mmHg, any other
acupuncture treatment or herbal medication for RAwithin 3
months before screening, and needle phobia.

Acupuncture treatment

To reflect the usual practice in Korea, the acupuncture
prescription was individualised based on the five elements
principle in Sa-am acupuncture. Sa-am acupuncture, one
of the traditional Korean acupuncture styles, uses five Shu
acupuncture points under elbows and knees to treat
diseases. According to its theory whereby symptoms of
tender and swollen joints of RA patients are deemed to
result from overheat and excessive dampness, the coupled
basic acupuncture points, i.e. HT8 and KI10 to control
heat and water balance or SP3 and ST36 for dampness
control were basically used (Fig. 1). Acupuncture needles
were given to the unaffected or less affected side. If both
sides were equally painful, acupuncture was given on the
left-hand side for men and on the right-hand side for
women. Considering the patient's symptoms, two or three
predefined acupuncture points were added from the pool of
acupoints (LR8, LR2, SP2, LR1, SP1, SI5, ST41, GB41,
ST43, SI3, BL66, SI2, LU8, KI7, SP3, and KI3). A few
trigger or ouch points were stimulated if necessary. Number
of needles inserted varied from four to nine and the depth of
insertion was determined as 0.2 to 1.5 cm based on the
location of the acupuncture points and the patient's symp-
toms. During manipulation, the deqi response was sought,
after which the needles were retained for 20 min. Dis-

Fig. 1 The locations of acu-
puncture points used as basic
prescription for acupuncture
treatment
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posable stainless steel needles (0.25×30 mm, DongBang
Acupuncture Inc., Chungnam, Korea) were used. Treatment
was given by a Korean Medicine Doctor (KMD) who was
familiar with Sa-am acupuncture and had more than 3 years
of clinical experience. The acupuncture treatment was given
three times per week for the first 2 weeks and twice weekly
for the following month [9–11].

Outcome assessments

Outcome assessment was performed by a physician who
otherwise was not involved in the study. The outcome
assessor was instructed to minimise conversations with the
patients, and the data were analysed by a blinded
statistician. Outcome measures included proportions of
ACR 20, ACR 50 and ACR 70 responders; disease activity
score (DAS28); tender joint counts (total 28); swollen joint
counts (total 28); and morning stiffness. The ACR 20
reflects 20% improvement in tender or swollen joint counts
as well as 20% improvement in three of the five parameters,
i.e. patient assessment, physician assessment, erythrocyte
sedimentation rate (ESR), pain scale and functional
questionnaire [12]. The DAS28 was calculated using tender
joint counts, swollen joint counts, ESR and patient global
activity assessment [13]. For health-related quality of life,
the Korean Health Assessment Questionnaire (KHAQ) and
SF-36 were used, and the ESR was also measured. ACR 20
and DAS 28 were regarded as primary outcomes for this
study. Adverse events (AEs) were monitored with an open
question at every treatment.

Statistical analysis

Data are presented as means±SD unless stated other-
wise. All statistical tests were performed using Statis-
tical Package for the Social Sciences (SPSS; Windows
version 11.0; SPSS Inc., Chicago, IL, USA). For before-and-
after comparisons, Wilcoxon's signed-ranks test was used,
with a p-value less than 0.05 regarded as significant.
Dichotomised data regarding medication were analysed
using the χ2 test.

Results

Characteristics of the patients

Initially, 25 patients meeting the inclusion criteria were
given 14 sessions of individualised acupuncture treatment
for 6 weeks; two dropped out because of a traffic accident
and travel time considerations. The baseline characteristics
for the 23 patients who remained in the study are shown in
Table 1.

Outcomes

Eleven patients achieved ACR 20 responses (48%) after 6
weeks. Five patients (22%) were ACR 50 responders, of
whom three (13%) achieved ACR 70 responses (Table 2).
Dichotomising the data into medicated and non-medicated,
we found no significant difference in ACR 20 responders
between patients who were receiving medication and those
who were not; five of 12 (41.7%) who received medication
achieved ACR 20 responses, while 6 of 11 (54.5%) who
did not receive medication did so (p=0.435).

The mean (±SD) DAS28 score at the start of acupunc-
ture treatment (week 0) was 4.1 (±1.0) but a significant
drop occurred 6 weeks later (3.1±1.1, p<0.001, Table 2).

Patients reported significant improvements in both pain
intensity (53.9±20.5 vs. 38.8±27.7, p=0.004) and global
activity (59.0±17.3 vs. 40.5±28.5, p=0.001), as did the
physicians (for pain, 34.2±16.6 vs. 23.7±14.0, p=0.01; for
global activity, 35.5±22.9 vs. 17.9±11.9, p<0.001). The
number of swollen joints (total 28) significantly decreased
(5.2±3.5 vs. 1.4±1.9, p<0.001), but no significant im-
provement occurred in tender joint count (5.9±4.2 vs. 4.0±
4.0, p=0.099). Morning stiffness decreased (2.0±2.3 vs.
1.4±1.7 h, p=0.036).

For function and quality of life assessed using the SF-36,
total (40.2±17.1 vs. 47.3±16.5, p=0.012), physical (38.0±
17.1 vs. 44.0±17.7, p=0.042) and mental (42.4±18.3 vs.
50.7±18.1, p=0.01) component scores significantly im-
proved. The score of KHAQ was decreased but not
significantly (0.8±0.6 vs. 0.6±0.6, p=0.054). The ESR
level significantly changed from 18.3 (±14.4) to 13.3
(±14.7) after acupuncture treatment (p=0.024; Table 3).

All reported acupuncture-related AEs were mild: nausea
(n=1), dizziness (n=1), slight fever (n=1) and shortness of
vigour (n=9).

Discussion

Our preliminary findings suggest that 14 sessions of
acupuncture treatment constitute a safe and potentially

Table 1 Demographic and clinical characteristics of the 23 patients

Baseline characteristics of patients Mean (SD)

Age (yr) 52.0 (7.5)
Body mass index 22.2 (3.6)
Gender (male:female) 4:19
Acupuncture experience (naïve:experienced) 7:16
Medication (yes:no) 12:11
Duration of disease (yr) 8.4 (7.6)
Rheumatoid factora (positive:negative) 13:9a

Data are mean (SD), or number of patients.
a Data are from 22 patients.
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promising therapy that helps patients to manage the symp-
toms of RA. No patient was withdrawn from the study
because of its lack of efficacy, and all patients complied
with treatments as scheduled. Moreover, the treatment pro-
cedures were well-tolerated and acupuncture-related AEs
were all mild and negligible.

Clinical trials evaluating the efficacy of disease-
modifying antirheumatic drugs or biological agents often
include patients with active disease, such as six or more
swollen joints, six or more tender joints, an ESR of 28
or more, and/or morning stiffness of 45 min or more
[14], thus, compromising the generalisability of the results.
In the present study, we simply included patients meeting
the ACR criteria for RA [8] because it would have been
unethical or inappropriate to give acupuncture treatments
to patients with active RA without our own pilot data.
Furthermore, clinical trials involving participants who
were not representative of the patients seen in standard
clinical care have been criticised [15]. If we had adopted

the usual extensively selective inclusion criteria, 20 out of
25 participants would have been excluded from our study,
and our study patients would not have been representa-
tive of RA patients commonly seen in the acupuncture
clinics.

Forty-eight percent of ACR 20 responders at 6 weeks
may not be an impressive result in an uncontrolled study.
The participants, however, had relatively moderate or lower
disease activities, (i.e. baseline DAS28 4.1±1.0) compared
to those included in previous RCTs of RA. Forty-eight
percent of the patients were receiving only acupuncture for
RA, and the medication was stable in the other 52%. Thus,
our finding of 48% regarding ACR 20 responders is worthy
of attention.

It is unclear whether acupuncture alleviates symptoms
by expectation only or it actually decreases disease activity.
After acupuncture treatment, patients in our study reported
a better quality of life, as assessed by the SF-36. We also
examined disease activity, and the mean DAS28 score
dropped significantly after 6 weeks of acupuncture treat-
ment. As DAS28 change is regarded as clinically relevant
only when it falls below 2.6 or at least 3.2 [16], indicating
remission or low disease activity, our results (DAS28 at 6
weeks, 3.1±1.1) may only indicate marginal change.
Swollen joint count, ESR and patient global health all
improved significantly, while tender joint counts were
similar throughout the study. Previous studies generally
reported pain relief, but the most outstanding improvement
in our results was a decrease in swollen joint count, which
might reflect the anti-inflammatory effects of acupuncture,
as have been reported in other studies [17, 18]. Given that
the assessor was not involved in the study, the swollen joint
count change is impressive, suggesting the feasibility of
further investigation into the possible mechanism.

Recently, a large-scale RCT for osteoarthritis demon-
strated a specific effect of acupuncture over placebo and an
education control [19]. We have no knowledge whether this

Table 2 Changes in main outcome measures from the baseline in the
23 patients treated with acupuncture

Baseline Post-
treatment

Δ P-value

ACR
response

Proportion of ACR
20 responders (%)

11 (48%)

Proportion of ACR
50 responders (%)

5 (22%)

Proportion of ACR
70 responders (%)

3 (13%)

DAS28 4.1 (1.0) 3.1 (1.1) −1.0 <0.001

ACR responses are expressed as number of patients (%), and DAS28
are mean (SD)
Δ Absolute change, P-value comparison between baseline and at 6
weeks by Wilcoxon's signed-ranks test

Table 3 Changes in symp-
toms, quality of life, and labo-
ratory tests from the baseline in
23 patients treated with
acupuncture

Data are mean (SD)
KHAQ Korean health assess-
ment questionnaire, from 0 no
difficulty to 3 unable to do
activity, P-value comparison
between baseline and at
6 weeks by Wilcoxon's
signed-ranks test

Baseline Post-treatment P-value

Pain score on a 100 mm VAS Patient 53.9 (20.5) 38.8 (27.7) 0.004
Physician 34.2(16.6) 23.7 (14.0) 0.010

Global status on a 100 mm VAS Patient 59.0 (17.3) 40.5 (28.5) 0.001
Physician 35.5 (22.9) 17.9 (11.9) <0.001

No. of tender joints (0–28 joints) 5.9 (4.2) 4.2 (4.0) 0.099
No. of swollen joints (0–28 joints) 5.2 (3.5) 1.4 (1.9) <0.001
Morning stiffness (h) 2.0 (2.3) 1.4 (1.7) 0.036
KHAQ Disability index (0–3) 0.8 (0.6) 0.6 (0.6) 0.054
SF-36 Physical health 38.0 (17.1) 44.0 (17.7) 0.042

Mental health 42.4 (18.3) 50.7 (18.1) 0.010
Total 40.2 (17.1) 47.3 (16.5) 0.012

ESR (mm/h) 18.3 (14.4) 13.3 (14.7) 0.024
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would be the case for RA as well. Few data exist to support
acupuncture treatment in the symptom management of
patients with RA [5]. Previous reports failed to demonstrate
any impact on symptom improvement, ESR or C-reactive
protein [6, 7].

Given that previous trials are open to criticism regarding
their research methodology, our study team faced several
challenges. The paucity of previous studies has created
difficulty in determining the optimal intervention details, i.e.
the style of acupuncture, manipulation method, number of
sessions and treatment period. Little information is available
on what outcome measurements would be suitable for
assessing the effect of acupuncture. After a survey of experts
and careful review of the literature, our acupuncture protocol
was developed mainly based on Korean style acupuncture
and the treatment was given by one KMD who was familiar
with this style. We also included various measures frequently
used in clinical trials to allow assessment of a range of
possible effects of acupuncture treatment.

Given the uncontrolled nature of the study, it is difficult
to draw any firm conclusions regarding the efficacy of the
acupuncture treatment. The symptom improvements could
either be due to acupuncture treatment itself, or natural
course of the disease, or regression toward the mean.
Considering the chronicity of the disease (mean 8.4 years)
and moderate disease activity (mean DAS28, 4.1), however,
acupuncture may have played a role in their symptom
changes. The number of patients involved was small, and
the duration of acupuncture treatment may not have been
long enough to reflect actual practice. Another weakness of
our study, mainly due to lack of funding, is that long-term
follow-up assessments were not included, which might
have indicated how long the benefit of acupuncture would
persist after 6 weeks. Nevertheless, based on the present
data, further investigation is warranted into acupuncture's
role in managing the symptoms of RA patients who are not
willing to accept or react adversely to conventional phar-
macological treatment, or who are seeking additional ben-
efits through unconventional combination therapeutics.
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