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Abstract

Importance: A number of recent clinical trials have demonstrated that acupuncture is more effective for treating chronic pain conditions compared to sham and no
acupuncture, but some research questions have remained unaddressed and are standing in the way of further progress.

Observations and Advances: The effectiveness of acupuncture for pain conditions compared to usual care have been demonstrated, which has significantly enhanced
the position of acupuncture in multiple pain guidelines following these studies. However, the studies also generated some conflicting results with difficulty in
comparing each other. Research examining an adequate dose of acupuncture therapy with optimal intervention parameters and time table has also long been
neglected and is now urgent. The dose of acupuncture depends on stimulation parameters: force/intensity and speed/frequency of manual acupuncture (MA) or
electroacupuncture (EA) and time table (number of treatment sessions and duration). Various frequencies and intensities of MA and EA stimulation have been
utilized in individual research. Different acupuncture treatment sessions (once, twice, three to five times per week) and periods (4, 6, 8, and 12 weeks) have been used
in these clinical trials. One clinical trial using one session of needle acupuncture and laser at 12 weeks (8 to 12 treated sessions) did not improve pain in patients with
chronic knee pain but similar trials of osteoarthritis knee have significant effects of pain improvement after biweekly sessions of needle acupuncture for 8 weeks of
treatment.

Conclusions and Relevance: Determining a right treatment regimen on correct acupuncture point(s) for acupuncture is a critical first step for acupuncture clinical
trials. Appropriate acupuncture parameters such as acupuncture stimulation technique, treatment sessions, and treatment duration must be considered in acupuncture
clinical trials. An adequate dose of acupuncture for clinical trials should be established following dose finding workshops for acupuncture before the studies, which not
only improve the therapeutic effects of the therapies but also allow the comparisons between trials and between the acupuncture community/practice and trial studies.

Introduction

Over the past two decades, a number of clinical trials [1-5] and
patient-level meta-analyses [6-9] on the effectiveness of acupuncture
for pain conditions compared to usual care have been published in
high quality journals. It is believed that the research has significantly
enhanced the position of acupuncture in multiple pain guidelines and
subsequent policy decisions, which can portray acupuncture for pain
control at a new position of strength [10]. In contrast to these positive
results, one clinical trial generated negative results and identified no
such consistent effects on chronic pain [11]. A large meta-analysis of
randomized clinical trials with data from 17,922 patients with chronic
pain have also demonstrated that the effects of acupuncture on pain
improvement have significant, but small, differences compared to
sham acupuncture procedures and no difference between acupuncture
points and non-points [9]. These conclusions puzzled the acupuncture
community and made confusion between acupuncture practices
and trial studies. Published papers questioned whether the correct
acupuncture methodology was used in the trials [12]. Langevin and
Wayne (2018) in a review paper pointed out that “This is a perfect time,
then, to examine some research questions that are central to the field of
acupuncture, but have remained mostly unaddressed and are standing
in the way of further progress [10].”

The term acupuncture describes a family of procedures involving
the stimulation of points on the body using a variety of techniques.
Langevin and Wayne (2018) indicated that the subject of whether-
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or-not acupuncture points “exist” has been given too little attention
within the acupuncture research community, and failure to rigorously
investigate the subject of acupuncture points has hindered the growing
legitimacy ofacupuncture as an evidence-based therapy [10]. In addition
to research on acupuncture point specificity and correct selection of the
point(s), it is believed that establishing appropriate acupuncture dose
and the guideline for consultation with evidence-based information
to support determining an adequate dose and acupuncture points are
critical important for acupuncture clinical trials [13].

Clinical trial was initiated to determine whether new drugs or
treatments are both safe and effective. Knowledge of the relationships
among dose, drug concentration in blood, and clinical response
(effectiveness and undesirable effects) is critical important for
determining the safe and effective use of drugs in individual patients
[14]. Therefore, determination of a dosage is one of the first steps in
drug clinical trials. In fact, dose finding workshops for new drug studies
are frequently held internationally. The Guideline for Industry Dose-
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Response Information to Support Drug Registration was developed
within the Expert Working Group (Efficacy) of the International
Conference and has been supported for consultation to determine
a right dose, in accordance with the Harmonization of Technical
Requirements for the Registration of Pharmaceuticals for Human Use
process [15]. However, if acupuncture treatment is considered as a
drug in clinical trial studies, what is the right regimen of acupuncture?
Is there a guideline that can be used for consultation to determine
acupuncture dose for clinical trial studies?

The clinical response to acupuncture depends on stimulation
parameters and time table (treatment sessions and periods), which
together serve as the “dose” of acupuncture. The clinical response of
electroacupuncture (EA) and manual acupuncture (MA) depends
on stimulation parameters, which include force and speed for MA
and frequency and intensity for EA [14,16-18]. Currently, various
force/intensity and speed/frequency of MA/EA have been utilized in
acupuncture clinical trials [1-5]. White, et al. have indicated that many
different styles of acupuncture practices exist, and lack of agreement
on the optimal acupuncture treatment for any particular condition
makes the negative results in some subjects and sham controlled trials
difficult to interpret [19]. They emphasized that there is an urgent
need for studies to guide decisions about what is an ‘adequate’ dose
of acupuncture and to explore whether there is evidence of a dose-
response relationship. However, there is no systematic study in humans
to determine an‘adequate (optimal)’ dose of acupuncture by testing
various stimulating frequencies, intensities, and treatment periods for
different clinical conditions. It is reccommending the concept of 'dose’
of acupuncture needling should include both the stimulus given to the
patient (the physical procedures applied in each session), and certain
aspects of the patient's perceptions (sensory, affective and cognitive),
for example, the “de qi” sensation, and response that are known to
be linked to the subsequent therapeutic response [20,21]. The “de qi”
sensations in subjects have been evaluated by using a questionnaire
containing five individual visual analog scales [21-23]. The concept
of acupuncture ‘dose’ administered to the patient (the stimulation
parameters, treatment sessions, and periods of acupuncture) is
analyzed and discussed as follows.

The relationships between clinical response and stimulation
parameters of acupuncture

Acupuncture techniques, as described in traditional Chinese
medicine, involve a family of procedures with various methods such
as lifting and thrusting the needle as well as twisting and rotating
the needle by different force, speed and amplitude. The methods are
typically divided into a reinforcement method attained by slowly
twisting/rotating the needle with gentle force, a reduction method,
attained by rapidly twisting/rotating the needle with great force, and
normal reinforcement and normal reduction, which lift and thrust or
twist and twirl the needle evenly causing mild sensations and withdraw
the needle with moderate speed [20,24]. Reinforcement results in local
feeling of warmness (vasodilation), but reduction causes local feeling
of coldness. Although acupuncture carries a long history, the biological
effects behind reinforcement/reduction methods are unclear.

Recently, the effects of reinforcing method using MA vs. reductive
EA on local nitric oxide (NO) release have been examined using a
novel biocapture device over skin regions in humans [25]. Results
show that NO levels biocaptured over the skin regions are increased
following MA by twisting/rotating the needle with gentle amplitude
and moderate speed. In contrast, NO levels over the areas of the
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skin regions are moderately reduced by high-frequency EA (30 Hz),
a reduction method. Consistently, NO levels biocaptured over the
skin regions are elevated by either electrical heat and transcutaneous
electrical nerve stimulation (TENS) with low-frequency (6 Hz) [25,26].
The results suggest that heating and MA/TENS with low stimulating
force and rate, which are reinforcement methods, produce an elevation
of NO release predominantly over acupoints, but EA with a higher
stimulating force and rate, which are reduction methods, cause an
inhibition of NO generation. It is well-documented that NO improves
local circulation and allows for a flush of analgesic or sensitizing
substances for pain relief [27-29]. Acupuncture induces an elevation of
vasodilator (NO) release over skin regions, and elevated NO improves
local circulation, which contribute to local warmness and the beneficial
effects of acupuncture such as pain relief, improvements of sweating,
and inflammation. These results suggest that local NO release is
critically dependent on the stimulating force/intensity and speed/
frequency of MA/EA, and utilizing the appropriate parameters for an
investigated technique carries significant clinical relevance to conduct
meaningful acupuncture research [25,26].

The relationships among clinical response and treatment
sessions, and periods

Various acupuncture treatment sessions (once, twice, three times,
and five times per week) have been used in acupuncture clinical
trials for a total length (periods) of 4, 6, 8, and 12 weeks [1-5]. A
recent clinical trial has reported that needle acupuncture and laser
acupuncture with 8 to 12 treated sessions during period of 12 weeks
(less than once per week) do not improve pain in patients with chronic
knee pain [11]. Similar acupuncture clinical trials of osteoarthritis
knee have significant effects in pain after biweekly sessions of needle
acupuncture for 8 weeks of treatment [1,2,4]. Acupuncture trials
with data from 1162 patients with chronic low back pain indicated
that ten 30-minute sessions of acupuncture, administered biweekly,
resulted in significant improvements on pain relief but the significance
was small when compared to sham acupuncture [5]. These previous
studies have suggested that the effect of acupuncture on pain relief is
largely dependent on acupuncture time table (treatment sessions per
week and total treatment periods) in addition to stimulating frequency
and intensity [1-5,11]. In view of the conflicting findings and small
or negative results from acupuncture clinical trials, defining scientific
based acupuncture time table (sessions and total length) is critically
important when conducting clinical trials.

Conclusion

The dose of acupuncture stimulus given to the patient differs from
a dose of drug and depends on correct acupuncture points, stimulation
parameters (force/intensity and speed/frequency) and time table
(treatment sessions and total length of treatment). Although many
acupuncture clinical trials have been conducted and published, there
is no systematic study in humans to identify the optimal parameters
of MA/EA and time tables. These factors influence clinical response
by patients and possibly explain the differences experienced by
practicing acupuncturists in the community and the results published
in acupuncture clinical trials. Determination of a clinically effective,
therapeutic dose is not only an essential criterion in any drug
clinical trials, but it is also very important for acupuncture clinical
trials. Establishing gold-standard MA and EA therapies with correct
acupuncture points, optimal intervention parameters and time table
will significantly improve the therapeutic effects of the therapies and
allow the comparisons between trials and between the acupuncture
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community/practice and trial studies. The guideline for consultation
by acupuncture dose information and regulatory parties to support
determining an adequate dose of acupuncture for clinical trials should
been established following dose finding workshops for MA and EA.
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