INSTITUTE FOR CLINICAL SYSTEMS IMPROVEMENT

The following Technology Assessment Report on Acupuncture for
Chronic Osteoarthritis Pain, Headache, and Low Back Pain (#36) was
inactivated in April 2005 according to the following criteria:

* The technology is widely accepted and / or has become standard of
care.

= New literature on the topic exists in the past five years but does not
substantially change the conclusions.

This report is for reference purposes and should be viewed cautiously in
current medical practice.



CSI Technology Assessment Report

INSTITUTE FOR CLINICAL
SYSTEMS IMPROVEMENT

The information contained in this ICSI Technology Assessment Report is intended primarily for
health professionals and the following expert audiences:

e physicians, nurses, and other health care professional and provider organizations;

e health plans, health systems, health care organizations, hospitals and integrated health care
delivery systems;

medical specialty and professional societies;

researchers;

federal, state and local government health care policy makers and specialists; and
employee benefit managers.

This ICSI Technology Assessment Report should not be construed as medical advice or medical opin-
ion related to any specific facts or circumstances. If you are not one of the expert audiences listed
above you are urged to consult a health care professional regarding your own situation and any
specific medical questions you may have. In addition, you should seek assistance from a health
care professional in interpreting this ICSI Technology Assessment Report and applying it in your
individual case.

This ICSI Technology Assessment Report is designed to assist clinicians by providing a scientific
assessment, through review and analysis of medical literature, of the safety and efficacy of medical
technologies and is not intended either to replace a clinician’s judgment or to suggest that a par-
ticular technology is or should be a standard of medical care in any particular case. Standards of
medical care are determined on the basis of all the facts and circumstances involved in a particular
case and are subject to change as scientific knowledge and technology advance and practice pat-
terns evolve.

Copies of this ICSI Technology Assessment Report may be distributed by any organization to the
organization’s employees but may not be distributed outside of the organization without the prior
written consent of the Institute for Clinical Systems Improvement, Inc.

All other copyright rights in this ICSI Technology Assessment Report are reserved by the Institute for
Clinical Systems Improvement, Inc. The Institute for Clinical Systems Improvement, Inc. assumes
no liability for any adaptations or revisions or modifications made to this ICSI Technology Assess-
ment Report.



Institute for Clinical Systems Improvement

Technology Assessment Abstract

Work Group Membership
Fﬁ@fg;‘f;ggi;a&";nzggﬁe%fégﬁ& Acupuncture for Chronic Osteoarthritis Pain,
David Von Weiss, M.D. Headache, and Low Back Pain
HealthSystem Minnesota

Pam Wegs,_ Ph.]?t., R.fl\ll\}fDlpl. i&c., L. Ac. Prepared under the direction of the

niversi (o) mnesota :
Potor ve/]ilson, MD. Technology Assessment Committee
Mayo Clinic James C. Smith, M.D., Chairperson

Nancy L. Greer, Ph.D., Staff

Description of Treatment/Procedure
Acupuncture treatment consists of inserting needles into specific sites at which stimulation of the tissue is reported
to exert a maximum therapeutic effect. These sites may be the classically defined acupuncture points or points
defined by other criteria. The stimulation may be manual manipulation of the needles or may involve heat or
electricity. The exact mechanism for pain relief has not been established.

Potential Uses
Acupuncture is indicated as a non-pharmacological alternative to conventional therapy for patients a) with
adverse consequences of pharmacological approaches, b) whose preference is to not take pharmacological agents, or
¢) whose comorbidities prevent them from taking certain drug therapies.

Contraindications
Acupuncture is contraindicated when there is a strong need to treat the patient's medical condition with
conventional medicine and when patients are severely debilitated or terminally ill. In both instances, however,
acupuncture could be used as an adjunct therapy.

Efficacy of Treatment/Procedure
Evidence pertaining to the use of acupuncture for osteoarthritis, headache, and low back pain is detailed in the
update report and summarized below. The studies include randomized trials and systematic reviews.

Updated Committee Summary
Based on a review of evidence available to date, the ICSI Technology Assessment Committee finds the following:
1. The quality of the literature continues to be a concern. As noted in the original report, there are difficulties
defining the appropriate experimental model for pain, small sample sizes, difficulties selecting an appropriate
control group, and inadequate follow-up. Researchers are being encouraged to compare acupuncture with a standard
of care rather than a placebo. The NIH Consensus Panel concluded that further studies of the physiology and
clinical value of acupuncture were warranted based on the evidence available. Increased funding by the NIH
should foster higher quality research.
2. The following conclusions from the original report continue to be valid:
a. The benefits of acupuncture are not experienced by every patient. To date, there is no way to identify who is
most likely to benefit from the procedure. Acupuncture may be helpful for patients who have unsuccessfully
exhausted the conventional treatment modalities, who experience adverse consequences with conventional
approaches, who prefer to not take pharmacological agents for their condition, or whose comorbidities prevent
them from taking certain drug therapies. There is an ongoing need for monitoring of acupuncture trials and for
outcome assessment.
b. If acupuncture is being considered, it must be part of a comprehensive pain treatment program that may include
behavioral, pharmacological, and/or physical therapies. The role of acupuncture in a comprehensive treatment
program is still being defined. Patients should receive a limited number of treatment sessions with an opportunity
to re-evaluate their treatment options after completion of those sessions.
c.  Acupuncture is a safe procedure when performed by properly trained individuals in a clinical environment
using sterile, disposable needles.
3.  For osteoarthritis, acupuncture and sham acupuncture produce similar results. Acupuncture is at least as
efficacious as standard oral medications (including diazepam). (Conclusion Grade II)
4.  For headache pain, acupuncture has been shown to be superior or equal to sham acupuncture in both children
and adults and comparable to physiotherapy or beta-blockers in adults. (Conclusion Grade III)
5. For low back pain, acupuncture has been found to be more beneficial than no treatment or placebo and
comparable to active control treatments (including TENS). The incidence of adverse effects is substantially lower
than for many other accepted interventions. In low back pain of nociceptive origin, greater and longer duration
improvement was noted following low frequency stimulation. (Conclusion Grade III)
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Reason for Update

Since the original report was approved in 1997, there have been several newly published controlled
trials, systematic reviews, and meta-analyses. A National Institutes of Health (NIH) Consensus
Conference on Acupuncture was held in November, 1997. The new findings are summarized in this
update. In addition, information about specific clinics is changing. There are new acupuncture
clinics at other medical centers and clinics in the Twin Cities area. Acupuncture continues to be
indicated as a non-pharmacological alternative to conventional therapy for patients with adverse
consequences of pharmacological approaches, for patients whose preference is to not take
pharmacological agents for their condition, or for patients whose comorbidities prevent them from
taking certain drug therapies.

Previous Conclusion

There have been controlled (Grade A) studies of the effectiveness of acupuncture for the treatment of
pain associated with osteoarthritis, migraine and/or tension headache, and low back pain. Many of
the studies are flawed, however, due to difficulties with defining the appropriate experimental
model for pain, small sample sizes, difficulties in selecting an appropriate control group, and
inadequate follow-up.

Recognizing that the literature is flawed, the ICSI Technology Assessment Committee concludes the
following;:

1. The benefits of acupuncture are not experienced by every patient. To date, there is no way to
identify who is most likely to benefit from the procedure. Acupuncture may be helpful for patients
who have unsuccessfully exhausted the conventional treatment modalities. There is an ongoing
need for monitoring of acupuncture trials and for outcome assessment.

2. If acupuncture is being considered, it must be part of a comprehensive pain treatment program
that may include behavioral, pharmacological, and/or physical therapies. The role of acupuncture
in a comprehensive treatment program is still being defined. Patients should receive a limited
number of treatment sessions with an opportunity to re-evaluate their treatment options after
completion of those sessions.

3. Acupuncture is a safe procedure when performed by properly trained individuals in a clinical
environment using sterile, disposable needles.

4. For pain associated with osteoarthritis, there is evidence of efficacy equivalent to treatment with
diazepam. No difference was reported between true and sham acupuncture.

5. For headache pain, acupuncture has been shown to be superior or equal to sham acupuncture
and comparable to physiotherapy or beta-blockers.

6. Studies of acupuncture for low back pain have found acupuncture to be more beneficial than no
treatment or placebo in the form of inert surface electrodes and comparable to superficial insertion
of needles following an intradermal shot of lidocaine or TENS. In low back pain of nociceptive
origin, manual stimulation, low frequency stimulation, and high frequency stimulation each resulted
in improvement with greater and longer duration improvement noted following low frequency
stimulation.

Recent Evidence

In 1996, the FDA removed needles from the experimental medical devices category. The needles are
now regulated as is any medical device with requirements for good manufacturing practices and
single-use standards of sterility.

An NIH Consensus Conference on Acupuncture was held in November, 1997 (NIH Consensus
Development Panel, 1998). The majority of the evidence cited at the conference was obtained from
studies involving penetration of the skin by thin, solid, metallic needles which are manipulated
manually or by electrical stimulation. This summary will focus only on those conclusions that
pertain to the pain conditions addressed by this report.

The Consensus Panel addressed a number of questions. For the question of efficacy of acupuncture
compared to placebo or sham acupuncture, the Panel concluded that there are reasonable studies
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showing relief of pain with acupuncture for diverse pain conditions. However, there are also
studies that do not find acupuncture to be efficacious for pain. There is controversy regarding the
use of sham acupuncture (commonly used in the control group) since placement of a needle in any
position produces a biological response. In describing the place of acupuncture in the treatment of
pain, the Panel concluded that acupuncture may be a reasonable option for low back pain. The
evidence was considered to be less convincing (although there are some positive clinical trials) for
osteoarthritis and headache. The Panel found that there was considerable evidence that opioid
peptides are released during acupuncture and that the analgesic effects are at least partly explained
by their actions. The hypothalamus and pituitary gland may also be activated by acupuncture
stimulation. However, the definition and characterization of the acupuncture point remains
controversial as does the scientific basis of key traditional oriental medicine concepts. Training and
credentialing of acupuncture practitioners was viewed by the Panel as an important element in the
integration of acupuncture into the health care system. There is also a need for understanding and
communication among practitioners of oriental and Western medicine. Although adverse events are
rare, patients need to be fully informed of their treatment options, expected outcomes, potential
risks, and safety practices in place to minimize those risks. It was concluded that, for osteoarthritis,
headache, and low back pain (among other conditions), “acupuncture may be useful as an adjunct
treatment or an acceptable alternative or may be included in a comprehensive management
program.” Furthermore, “there is sufficient evidence of acupuncture’s value to expand its use into
conventional medicine and to encourage further studies of its physiology and clinical value.”

Osteoarthritis

Ernst (1997) completed a systematic review of controlled clinical trials of acupuncture for treatment
of osteoarthritis. Thirteen studies were identified. Due to differences between the studies in
diagnostic criteria, site of osteoarthritis, acupuncture site(s), and outcome measures, a meta-analysis
was not possible. Of the 13 studies, 7 reported acupuncture was more effective in reducing pain, 5
reported no difference between study groups, and 1 reported significant greater reduction in pain
with physiotherapy. However, of the 7 studies showing benefit from acupuncture, 4 failed to
control for placebo effects, 2 were not randomized trials, and 2 lacked formal statistical analyses. Of
the 5 randomized trials comparing acupuncture to sham acupuncture, 4 had equivocal results. In
the 5 studies with 40 or more patients, 1 reported a benefit from acupuncture. In the studies with
fewer than 40 patients, 6 reported a benefit from acupuncture. The author concluded, based on the
most rigorous trials, that acupuncture and sham acupuncture alleviated symptoms to approximately
the same degree. Based on the data available, it was not possible to determine whether this
observation was due to similar specific effects of acupuncture and sham acupuncture or due to non-
specific effects associated with both procedures.

Patients with symptomatic osteoarthritis of the knee were eligible for inclusion in a randomized trial
comparing acupuncture as an adjunct to standard oral medication with standard oral medication
alone (Berman et al., 1999). The patients experienced at least moderate pain for most days in the last
month, were age 50 years or above (the mean age was 65 years), were taking analgesic or anti-
inflammatory agents for at least 1 month, and had documented radiographic changes of
osteoarthritis. The study excluded patients who received corticosteroid injection into the knee
within 4 weeks prior to entry into the study, had severe chronic or uncontrolled concomitant illness,
or who had a history or clinical indications of bleeding diathesis. Of 73 randomized (37 to the
acupuncture group and 36 to the control group), 58 completed the 12 week study (29 in each group).
Patients in the control group were offered acupuncture after completion of the study. The
acupuncture protocol consisted of needles inserted at 9 sites with electrical stimulation of 2 of the
sites. The treatment continued for 8 weeks with 4 weeks follow-up after the last treatment. The
analysis focused on two outcome measures: the Western Ontario and McMaster Universities
Osteoarthritis Index WOMAC) total score (with pain and disability subscales) and the Lequesne
Algofunctional Index (an assessment of pain and physical dysfunction). Assessments for both
treatment groups were completed at baseline, 4 weeks, 8 weeks, and 12 weeks. In comparing the
two treatment groups, an intention-to-treat analysis was done with the last score carried forward for
those who did not complete the protocol. Those who dropped from the study were younger, had
experienced osteoarthritis for a longer period of time, and had a higher mean total WOMAC score.
The acupuncture group had a significant decrease from baseline in mean WOMAC scores (total,
disability, and pain) at 4, 8, and 12 weeks (all p<0.001) although the 12 week scores (4 weeks after the
end of treatment) were higher than the 8 week scores. The control group scores did not differ from
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baseline and the scores from the acupuncture group were significantly different from the control
group at all time points (p<0.001). A similar pattern was observed for the Lequesne scores with
significant differences from baseline for the acupuncture group and significant differences from the
control group at all assessments (p<0.001 except p<0.008 at 4 weeks). No adverse effects of
acupuncture were reported. The authors concluded that acupuncture was an effective and safe
adjunctive therapy to conventional care.

Headache

Twenty-two children (ages 7 to 15 years) with migraine were included in the study presented by
Pintov, Lahat, Alstein, Vogel, and Barg (1997). They excluded children with chronic illness,
allergies, or who required daily medications. None of the children received antimigraine treatment
or opiate-containing preparations. The children were ‘alternatingly randomized’ to true
acupuncture (TA, n=12) or placebo acupuncture (PA, n=10) groups. In the PA group, the
acupuncture needles were inserted into the stratum corneum while in the TA group, the needles
were inserted subdermally. The children completed 10 weekly sessions. Migraine diaries were
completed at baseline for the 10 weeks before the study, for 10 weeks during the study, and for 10
weeks after the treatment ended (all of the children completed the study). Plasma panopioid activity
was assessed at baseline and after 5 and10 weeks of treatment. Panopioid activity was also assessed
in a group of 10 children without migraine. TA led to a significant decrease in the frequency and
intensity of migraine headaches. The frequency decreased from a mean of 9.3 per month to a mean
of 1.4 per month. The intensity (rated on a scale of 0 to 10) decreased from 8.7 to 3.3 (p-values were
not reported). For the PA group, frequency decreased from 9.4 to 9.3 per month and intensity
decreased from 7.8 to 6.2. Both of the migraine groups had lower panopioid activity levels at
baseline (relative to the children without migraine). After treatment, the panopioid activity of the
PA group was unchanged while the activity of the TA group increased significantly (p<0.01 at 10
weeks compared to baseline and to the PA group). The authors concluded that acupuncture may be
an effective treatment in children with migraine headaches.

Hu (1998) treated 89 cases of migraine in patients ranging in age from 7 to 90 years. The patients
received a mean of 14 treatments with the selection of stimulation points based in characteristics of
the individual patient’s migraines. The treatment was considered markedly effective (defined as
quick cure with relief of headache and disappearance of accompanying symptoms) in 55 cases
(61.8%), effective (defined as alleviation of the headache, decrease of seizures, and withdrawal of
medication) in 16 cases (18%), and ineffective (defined as no obvious improvement of the headache)
in 3 cases (3.4%). Treatment was discontinued in 15 cases (16.9%); the reasons were not specified.

A systematic review of randomized or quasi-randomized (e.g., alternation) trials of acupuncture for
recurrent headaches was presented by Melchart et al. (1999). All of the included trials involved
patients with recurrent headaches (all types) and compared acupuncture with a control condition.
Since the trials were heterogeneous (with respect to the interventions and the outcome measurement
methods) and the reporting was often insufficient, a quantitative meta-analysis was not done. A
response rate ratio was calculated based on trials that either reported global response (improvement)
data or provided data from which response could be determined. The rate ratio was defined as the
proportion of responders in the true acupuncture group divided by the proportion of responders in
the sham acupuncture group. In all, 22 trials with 1042 patients were included (15 with migraine
headache patients, 6 with tension-type headache patients, and 1 with patients of mixed headache
types). There were 14 trials comparing true acupuncture with sham, 5 comparing acupuncture with
drug treatment, 2 comparing acupuncture with physiotherapy, and 1 comparing acupuncture with
either no treatment or a biobehavioral treatment. Of the 14 sham-controlled trials, 2 found no
benefit of true acupuncture over sham acupuncture, 3 found trends favoring true acupuncture, and 6
found true acupuncture to have significant benefits over sham acupuncture. The remaining 3 trials
were judged to be uninterpretable. The response rate ratio (based on data from 10 sham-controlled
trials) was 1.53 (95% CI: 1.11-2.11). In the 7 trials comparing acupuncture with other treatments, the
results were highly contradictory ranging from control significantly better to acupuncture
significantly better. Methodological and/or reporting shortcomings were noted for many of the
trials.

Low Back Pain

Van Tulder, Koes, and Bouter (1997) completed a systematic review of conservative treatments for
acute and chronic low back pain. Acupuncture was evaluated as a treatment for chronic low back
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pain. The review included only randomized, controlled trials. The 6 trials that used acupuncture
were considered to be of low quality. Four of the trials found positive results (acupuncture was
more effective than the reference treatment) and two found negative results. The authors concluded
that there was no evidence that acupuncture is an effective treatment for chronic low back pain.

A review of the effectiveness of acupuncture in the management of acute, subacute, or chronic
nonspecific low back pain was reported in 1999 (van Tulder, Cherkin, Berman, Lao, & Koes). The
review identified 11 randomized, controlled trials (including the 6 trials cited above) of needle
acupuncture using traditional or contemporary acupuncture points either with or without electrical
stimulation. Pooling of the data was not done because the outcomes were poorly presented in 6 of
the 11 studies. In addition, the studies were viewed as clinically heterogeneous with respect to the
type and duration of the disorder, the types of acupuncture used, and the outcome measures. Three
of the studies compared acupuncture with no treatment. The reviewers found the results to be
contradictory and concluded that there was no evidence to show that acupuncture was more
effective than no treatment. Two studies compared acupuncture with conventional treatment
(trigger point injection or transcutaneous electrical nerve stimulation [TENS]). The reviewers
considered both studies to be neutral and concluded that there was moderate evidence that
acupuncture was not more effective than conventional treatment. There were 8 studies comparing
acupuncture with placebo or sham acupuncture. Two were of higher quality; their results were
viewed as contradictory. Of the 6 lower quality studies, 5 were viewed as neutral and the outcome
of 1 study was considered unclear. It was concluded that there was limited evidence that
acupuncture was not more effective than placebo or sham acupuncture. Of 8 studies in which the
authors of the study concluded that acupuncture was effective, the reviewers considered the results
to be positive in just 2. In the absence of high quality randomized, controlled trials, acupuncture
was not recommended as a regular treatment for patients with low back pain. It was noted that the
incidence of adverse effects was substantially lower than that of many other accepted interventions.

A meta-analysis of randomized, controlled trials of acupuncture for back pain was performed by
Ernst and White (1998). Of 30 references identified, 9 presented data suitable for inclusion in a meta-
analysis. A total of 377 patients were represented. The combined odds ratio was 2.30 (95%CI 1.28-
4.13) favoring treatment. No significant heterogeneity was detected. When a separate meta-analysis
was done including only the four sham-controlled, evaluator-blinded trials, the odds ratio was 1.37
(95%CI 0.84-2.25). There were too few studies to determine whether publication bias may have
influenced the results. Acupuncture appeared to be superior to various control interventions for the
treatment of back pain but there was insufficient evidence to assess whether acupuncture was
superior to placebo. Despite the lack of statistical heterogeneity, the existing trials do involve
different study populations, different types of acupuncture, different outcome measures, and
different lengths of follow-up which makes it difficult to reach a firm conclusion.

Grant, Bishop-Miller, Winchester, Anderson, and Faulkner (1999) reported the results of a
randomized trial comparing acupuncture with TENS in patients age 60 years and older with back
pain for more than 6 months. They excluded patients being treated with anticoagulants or systemic
corticosteroids, patients with dementia, patients previously treated with acupuncture or TENS,
patients with cardiac pacemakers, patients with severe concomitant disease, and those unable to
apply the TENS machine. The treatment period was 4 weeks. Patients in the acupuncture group
were treated at points on the back (selected for the individual patient) two times per week for 20
minutes. Patients in the TENS group were given TENS units to use at home as required for up to 30
minutes per session with a maximum of 6 hours per day. Those in the TENS group also met with
the physiotherapist two times per week for 20 minutes. All treatments were administered by the
same physiotherapist and patients were advised to not add any new analgesics or treatments during
the course of the trial. Four outcomes were assessed: a visual analog scale (VAS) describing pain
level over the previous week, the pain subscale of the Nottingham Health Profile Part 1 (NHP), the
number of analgesic tablets consumed in the previous week, and spinal flexion measured from C7 to
S1. The outcome measures were assessed at baseline, 4 days after the final treatment session, and 3
months after the conclusion of treatment. The two groups were similar at baseline in age, the ratio
of males to females, and the site of treatment (out-patient vs. home). Although not statistically
significant, the two groups were considered to be different at baseline on the four outcome
measures. For the VAS, the scores were 140 for the acupuncture group and 101 for the TENS group
(p=0.06). For the pain subscale, the scores were 76.7 for the acupuncture group and 50.1 for the
TENS group (p=0.09). The number of tablets consumed in the previous week was 28 for the
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acupuncture group and 42 for the TENS group (p=0.10). Spinal flexion was 4.93 cm for the
acupuncture group and 5.68 cm for the TENS group (p=0.16). As a result of these differences,
intergroup comparisons after treatment and at follow-up were not performed. The acupuncture
group experienced decreases in the VAS score of 49% after treatment (p<0.001 with respect to
baseline) and 57% at the 3 month follow-up (p<0.0001). The TENS group had a decrease in VAS
score of 53% after treatment (p<0.001) and 37% at 3 months (p<0.01). For the pain subscale, the
acupuncture group had decreases of 30% after treatment (p<0.001) and 51% at 3 months (p<0.0001).
The corresponding values for the TENS group were 68% (p<0.0001) and 65% (p<0.01). The number
of tablets taken decreased by 46% after treatment (p<0.05) and 50% at 3 months (p<0.01) for the
acupuncture group with decreases of 33% (p<0.05) and 43% (p<0.01) for the TENS group. Spinal
flexion was increased by 10% after treatment (p<0.05) in the acupuncture group but by only 7% (NS)
at 3 months. The increases in flexion in the TENS group (5% after treatment and 7% at 3 months)
were not significant. The authors noted that at least 5 patients in the TENS group purchased their
own systems and continued treatment after the 4 week study treatment period. Both acupuncture
and TENS were considered to be effective for the treatment of chronic back pain in the elderly.

A pilot study that involved random assignment to either spinal manipulation, acupuncture, or
nonsteroidal anti-inflammatory medication (tenoxicam with ranitidine) was reported by Giles and
Miiller (1999). The patients were at least 18 years of age and had experienced spinal pain for at least
13 weeks. They excluded patients with disorders other than mild to moderate osteoarthritis,
previous spinal surgery, spinal anomalies, or leg length inequality with postural scoliosis. The
spinal manipulation group (n=36) was treated with high-velocity, low-amplitude spinal
manipulation. The goal was 6 treatments in a 3 to 4 week period. The acupuncture group (n=20)
was treated at 8 to 10 points (chosen for the individual). Electrical stimulation was added when the
patient was able to tolerate the needles for 20 minutes. The goal, again, was 6 treatments in a 3 to 4
week period. The medication group received medication for 3 to 4 weeks. They also were seen by a
clinician for 15 to 20 minute appointments to equate the clinician exposure time. Outcomes were
assessed using the Oswestry Questionnaire (low back and thoracic spine pain); the Neck Disability
Index (neck pain); VAS tests for the low back, upper back, and neck; and a pain frequency measure.
It was also noted whether a patient crossed over to another treatment following the study period.
There were problems completing the protocol as planned resulting in longer periods of time
between the before and after questionnaires and longer treatment periods. There were also missed
follow-up questionnaires. Of 77 randomized, Oswestry Index data were available for 69, Neck
Disability Index data were available for 39, and the VAS data were available for 69 (lower back), 40
(upper back), and 50 (neck) patients. Significant improvements in these scores were observed for the
whole group and the manipulation group. The improvements ranged from 13.5% to 25% for the
whole group (p<0.03) and from 30.4% to 50% for the manipulation group (p<0.002). Pain frequency
decreased only in the manipulation group (p=0.007). After the study period, 43% changed their
treatment because of inefficacy or side effects. No side effects were reported in either the
manipulation or the acupuncture groups. Spinal manipulation, if not contraindicated, was thought
to result in greater improvement than acupuncture or medication for patients with chronic spinal
pain syndromes.

McPherson, Gould, and Fitter (1999) also reported the results of a pilot study. The goal of the study
was to evaluate whether the procedures used in the pilot study were suitable for a randomized
controlled trial. The authors also planned to use the pilot study results to assist in determining an
appropriate sample size for a randomized trial. Eligible patients (ages 18 to 65 years) were referred
by a general practitioner after experiencing low back pain for at least the previous month. The study
excluded patients with major structural abnormalities, carcinoma, past operations on the back,
pregnancy, bleeding disorders, ankylosing spondylitis, or pending litigation. Twenty patients were
enrolled; two dropped out too early to contribute to the analysis. Ten acupuncture sessions, 1 or 2
per week, were planned. Each session lasted 20 to 30 minutes. Needle locations were
individualized and were changed during the course of treatment, if needed. The treatment may also
have included the use of moxibustion, heat lamps, and local massage as well as advice on rest and
exercise. The patients were assessed at baseline, after 4 treatment sessions, at the end of treatment,
and after 6 months follow-up. The outcome measures included the Oswestry low back pain
disability questionnaire, a present pain intensity scale (from the McGill Pain Questionnaire), a scale
assessing the effect on daily living, and the SF-36 general health questionnaire. Fifteen patients
completed 10 sessions, and 1 each completed 8, 7, and 4 sessions. Fourteen patients completed the
end of treatment assessment and 14 completed the 6 month follow-up assessment (not the same 14,
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however). As a result, the comparisons of baseline and end of treatment and baseline and end of
follow-up were done using slightly different sets of patients. For the Oswestry questionnaire, the
mean score improved from 38 at baseline to 27 at the end of treatment (p=0.017) and from 40 at
baseline to 23 at the end of follow-up (p=0.002). For the present pain scale, the mean score decreased
from 2.8 at baseline to 1.9 at the end of treatment (NS) and from 2.7 at baseline to 1.6 at the end of
follow-up (p=0.012). The effect on daily living measure improved from 2.3 to 1.4 at the end of
treatment (p=0.004) and from 2.2 to 1.1 at the end of follow-up (p=0.001). At the end of treatment,
significant improvements (all p<0.05) were noted in the physical functioning, social functioning,
bodily pain, vitality, and mental health subscales of the SF-36. At the end of follow-up, significant
improvements (all p<0.05) were observed in the physical functioning, social functioning, bodily
pain, and vitality subscales. The authors concluded that a randomized trial was justified and that
more careful patient monitoring could reduce the drop-out rate.

Risks and Limitations

Yamashita, Tsukayama, Tanno, and Nishijo (1998) reported the occurrence of adverse effects related
to 55,291 acupuncture treatments administered by 76 trained acupuncturists over a 5 year period.
The reasons for receiving acupuncture treatment were not provided. There were a total of 64
adverse events. Failure to remove the needles after treatment occurred in 16 (0.03%) of the
treatments. Dizziness, discomfort, or perspiration due to transient hypotension occurred in 13
(0.02%) cases. A burn injury caused by thermotherapy occurred in 7 (0.01%) cases. Ecchymosis with
pain occurred in 6 cases (0.01%) and ecchymosis without pain occurred in 5 cases (0.009%). Malaise
was reported in 5 cases (0.009%). Other reported events (less than 5 per event) included minor
hemorrhage, aggravation of complaint, itching and/or redness, pain in the puncture region, and a
fall from the treatment bed. The authors believed that all major events were reported but
acknowledged that some less severe events may not have been if the acupuncturist or patients did
not regard the event as a problem. No cases of pneumothorax, spinal lesion, or infection were
reported. Adequate training was viewed as a way to greatly reduce the number of severe adverse
effects.

The publications cited in this report represent predominantly English language journals (the
exceptions being the systematic reviews of Ernst and White (1998) and van Tulder et al. (1999)). This
limitation excludes a considerable amount of data from countries where acupuncture is more widely
used (e.g., France, Japan, and China). Thus, it must be recognized that the information presented in
this report captures only a narrow view of how acupuncture is used in practice worldwide.

In addition, there has been a lack of financial support in the past for studies of acupuncture . With
studies now being funded by the NIH, the publication of an increasing number of higher quality
studies can be expected.

Updated Conclusion

Based on a review of evidence available to date, the ICSI Technology Assessment Committee finds
the following:

1. The quality of the literature continues to be a concern. As noted in the original report, there are
difficulties defining the appropriate experimental model for pain, small sample sizes, difficulties
selecting an appropriate control group, and inadequate follow-up. Researchers are being
encouraged to compare acupuncture with a standard of care rather than a placebo. The NIH
Consensus Panel concluded that further studies of the physiology and clinical value of acupuncture
were warranted based on the evidence available. Increased funding by the NIH should foster higher
quality research.

2. The following conclusions from the original report continue to be valid:

a. The benefits of acupuncture are not experienced by every patient. To date, there is no way to
identify who is most likely to benefit from the procedure. Acupuncture may be helpful for patients
who have unsuccessfully exhausted the conventional treatment modalities, who experience adverse
consequences with conventional approaches, who prefer to not take pharmacological agents for their
condition, or whose comorbidities prevent them from taking certain drug therapies. There is an
ongoing need for monitoring of acupuncture trials and for outcome assessment.

b. If acupuncture is being considered, it must be part of a comprehensive pain treatment program
that may include behavioral, pharmacological, and/or physical therapies. The role of acupuncture
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in a comprehensive treatment program is still being defined. Patients should receive a limited
number of treatment sessions with an opportunity to re-evaluate their treatment options after
completion of those sessions.

c. Acupuncture is a safe procedure when performed by properly trained individuals in a clinical
environment using sterile, disposable needles.

3. For osteoarthritis, acupuncture and sham acupuncture produce similar results. Acupuncture is at
least as efficacious as standard oral medications (including diazepam). (Conclusion Grade II, see
Appendix A)

4. For headache pain, acupuncture has been shown to be superior or equal to sham acupuncture in
both children and adults and comparable to physiotherapy or beta-blockers in adults. (Conclusion
Grade III, see Appendix B)

5. For low back pain, acupuncture has been found to be more beneficial than no treatment or
placebo and comparable to active control treatments (including TENS). The incidence of adverse
effects is substantially lower than for many other accepted interventions. In low back pain of
nociceptive origin, greater and longer duration improvement was noted following low frequency
stimulation. (Conclusion Grade III, see Appendix C)

References
Evidence is classed as described below.
I. CLASSES OF RESEARCH REPORTS
Primary Reports of New Data Collection:

Class A: Randomized, controlled trial
Class B: Cohort study
Class C: Non-randomized trial with concurrent or historical controls

Case-control study
Study of sensitivity and specificity of a diagnostic test
Population-based descriptive study

Class D: Cross-sectional study
Case series
Case report

Reports that Synthesize or Reflect upon Collections of Primary Reports:

Class M: Meta-analysis
Decision analysis
Cost-benefit analysis
Cost-effectiveness study

Class R: Review article
Consensus statement
Consensus report

Class X: Medical opinion
II. CONCLUSION GRADES

Key conclusions (as determined by the work group) are supported by a conclusion grading
worksheet that summarizes the important studies pertaining to the conclusion. Individual studies
are classed according to the system defined in Section I, above, and are assigned a designator of +, -,
or o to reflect the study quality. Conclusion grades are determined by the work group based on the
following definitions:

Grade I: The evidence consists of results from studies of strong design for answering the
question addressed. The results are both clinically important and consistent with minor exceptions
at most. The results are free of serious doubts about generalizability, bias, and flaws in research
design. Studies with negative results have sufficiently large samples to have adequate statistical
power.

8 TA#36 Update



Grade II: The evidence consists of results from studies of strong design for answering the
question addressed, but there is uncertainty attached to the conclusion because of inconsistencies
among the results from different studies or because of doubts about generalizability, bias, research
design flaws, or adequacy of sample size. Alternatively, the evidence consists solely of results from
weaker designs for the question addressed, but the results have been confirmed in separate studies
and are consistent with minor exceptions at most.

Grade III: The evidence consists of results from a limited number of studies of weak design
for answering the question addressed. Evidence from studies of strong design is either unavailable
because no studies of strong design have been done or because the studies that have been done are
inconclusive due to lack of generalizability, bias, design flaws, or inadequate sample sizes.

Grade IV: The support for the conclusion consists solely of the statements of informed
medical commentators based on their clinical experience, unsubstantiated by the results of any
research studies.

The symbols +, —, @, and N/A found on the conclusion grading worksheets are used to designate the
quality of the primary research reports:

+ indicates that the report has clearly addressed issues of inclusion/exclusion, bias, generalizability,
and data collection and analysis;

- indicates that these issues have not been adequately addressed;

o indicates that the report is neither exceptionally strong or exceptionally weak;

N/A indicates that the report is not a primary reference and therefore the quality has not been
assessed.

Berman BM, Singh BB, Lao L, et al. A randomized trial of acupuncture as an adjunctive therapy in
osteoarthritis of the knee. Rheumatology (Oxford) 1999;38:346-54. (Class A)

Ernst E. Acupuncture as a symptomatic treatment of osteoarthritis: a systematic review. Scand |
Rheumatology 1997;26:444-447. (Class R)

Ernst E, White AR. Acupuncture for back pain: a meta-analysis of randomized controlled trials.
Arch Intern Med 1998;158:2235-2241. (Class M)

Giles LG, Miiller R. Chronic spinal pain syndromes: a clinical pilot trial comparing acupuncture, a
nonsteroidal anti-inflammatory drug, and spinal manipulation. | Manipulative Physiol Ther
1999;22:376-81. (Class A)

Grant DJ, Bishop-Miller J, Winchester DM, Anderson M, Faulkner S. A randomized comparative
trial of acupuncture versus transcutaneous electrical nerve stimulation for chronic back pain in the
elderly. Pain 1999;82:9-13. (Class A)

Hu]J. Acupuncture treatment of migraine in Germany. ] Tradit Chin Med 1998;18:99-101. (Class D)

MacPherson H, Gould A], Fitter M. Acupuncture for low back pain: results of a pilot study for a
randomized controlled trial. Complement Ther Med 1999;7:83-90. (Class D)

Melchart D, Linde K, Fischer P, et al. Acupuncture for recurrent headaches: a systematic review of
randomized controlled trials. Cephalalgia 1999;19:779-786. (Class R)

NIH Consensus Development Panel on Acupuncture. Acupuncture. JAMA 1998;280:1518-1524.
(Class R)

Pintov S, Lahat E, Alstein M, Vogel Z, Barg J. Acupuncture and the opioid system: implications in
management of migraine. Pediatr Neurol 1997;17:129-33. (Class C)

van Tulder MW, Cherkin DC, et al. The effectiveness of acupuncture in the management of acute
and chronic low back pain. A systematic review within the framework of the Cochrane
Collaboration Back Review Group. Spine 1999;24:1113-1123. (Class R)

van Tulder MW, Koes BW, Bouter LM. Conservative treatment of acute and chronic nonspecific low
back pain: a systematic review of randomized controlled trials of the most common interventions.
Spine 1997;22:2128-2156. (Class R)

Yamashita H, Tsukayama H, Tanno Y, Nishijo K. Adverse events related to acupuncture. JAMA
1998;280:1563-1564. (Class D)

Appendices — See next pages

9 TA#36 Update



Apnis

‘e 1 uossy 113 u1 pared onred osfe s18lgns
JOUBYM Jeajoun ‘sjueLyes J) usamiag shep
G-E pUe pazZILIopUR I SJUBLLTES 1] JO BP0 Y1IM
Apnis JBn0-SS0.40 SiUBLLIWIOY S .dnoJD) X IO

Jomod 9408 U1IM 30U 1P 1Ued
-JUB 'S 10939p 0} papsau siueted 0/ JO wnw

(S0"0>d) dnoJb wedszeip ogele|d ui Jeyl

wioJd} 4P pip Ing sdnoub ainjoundnde weys Jo wed
-9Ze1p Ul eyl Wolj Jusd4Ip 1ou sem dnoub ainyound
-NJe Ul ssaujueses [dun pue A1isusiul Ul uoonpey-
pasea.0ep osfe (G0'0>d)

ssaujueses |dun pue (500>d) Asusiul ured ‘@unjound
-NJe weys e ‘pasea.ssp (Too'0>d) sssujuesesdun
pue (500°0>d) A1suaiul uted ‘ainoundnde Jelyy-

(s91psu Jo uonsesul

fe1pedns) ainyundnde weus p
(UoireNwns enuew ‘suiod

/ ‘Ul o) a1njundnde o

(6w G) wedszeip-ogede|d q

-uiw ‘ybiy si Jote 11 adAr Joj ¥s1 'STION (S0"0>d) peses.0ep sseuiueses (dun ured (Bw G) wedszeip e
wedszelp ogpae|d Jeye ‘pasealoap (T0'0>d) ssauie Siuswiies. | - (T66T)
'ssauIUeses [dun yiim pateioosse suonipuod | -seaidun pue (G0'0>d) Ausueiul uted wedezelp V- (syuow 9= Joy ured) auids Biegepun
Jay1o pue ured Jo Juswiea.l sy ulainjound JUsWEa] JB)e SInoy Z pue 810eq [E21AJBD 8 JO SNLIYLRCISO ® ‘Uos
-nJe Aq pade|dai aq Aew sauidezepozueg- pore. ssaujueses |dun pue A1susiul ured Jo PAST- 'sieak 1) -z sebe seirked - - \"4 10Y | )13 ‘sewoy L
Apnis "Te o sewoy] ul paredionred ose s1oef (®an1oundnoe alojeq
-gns JBYympym Jeajoun 310N S, dnoJo) YJoM 1snl uanIb Bw g'Q) suoxofeu Jo
paonpessemaess | (@noundnde a1o0jeq Jnoy T UBAID
(Jlomod 9408 1M Sa100s | uled Joyilu ‘2inoundndeo.ios e pue auoxoeu Y- | ‘Bu G) wedazelp Byl INoyiim
[[e U1SsoUse 1P 19918P 01 PapssU 8 PInom pafiuetoun 10 Ylim uole|nwiis [eoLI1oe B
0/ 10 wnwiuiw) swsired Jo Jsquunu paliwi| sem Asuelul ured Inq (Go'0>d) pesealdap ssauUe | pue fenuew yimsiuiod / e ainy
01anp ybiy si Joaw || adAr 1o} ¥sU :STION | -seajdun ured ainpundndeondsp pue wedszelp B1Y- | -oundnde Jo ulw Oy :uswies. | -
paseal0ep (T0"0>d) sssujuesesadun ured pue (50'0>d) s1nsaJ poob yyim spioido pue
"aUoX0eu 10 wredaze Asueiul ured yioq ainoundndeonsep Biy- | ainpundnde 0] papuodsal Asno (T66T)
-1p Y1im Juawieasp.d Aq pa1oalie ake Ydiym (senuiw opT Joy -1/84d {(syuow g = Joy ured) Biecppun]
sploido snousBopus ybnoiy) pekipaw aq | senuiw QT AleAs) Juawiesl) e pue ‘Bulinp ‘e10eq aulds [e2IAIB) JO SIYLIe03ISO SIS % ‘Biecppun
Ajed Aew esabeue paonpul ainpundnoy- pole. ssaujueses [dun pue Aysusiul uked Jo pre - ‘sreak g/ -TG sebe syueired zg- [} a ase) ‘uossy 113
(72211 01 popsBU Joquunu ‘o174 Pooy 7' —"+
(pozio1fey) sewwoD s dnoJD SIOM | -1[e311] ‘1R SPPO *S1I SAIR I ‘ [PASIUI 9USPIJU0D A adAL
/suoisnppuo) sloyiny | ‘enea-d “69) s1nsay/(s)einses |\ swodnO Arwld | 8z1s ajdwes paipnis uoieindod | -end |sseiD | ubsaq Jes A/loyiny

3pelH uosnpuo)

‘(Wwedaze1p Bulpnoul) SUOIRJIPSW [eJ0 pPlepuels Se SNoIJed 14 Se 1Ses|

199USY IO\ Bulpe o uoisnpuo) v Xlpuaddy

e s1ainpundnoy 's)nsal sejiwis aonpo.d ainjundnde weys pue ainjoundnde ‘SiYLIR09ISO 104 T0OBNPUO) S,0N0 19 Y JOMN

TA#36 Update

10



(sssAeue dnoub-uiyiim oy dnolb
2Jn1oundnde Ui papn oulelep) SIUBLUSSSS

-se 1013u09 Jo uoiP [dwod e ainpundnde
paJe 4o sem dnoub 1013U09 ((3103s DV INOM
ul wuawAoIdw Jued 1 iub s areIsuowap

01 Jemod 9408 10} papsau dnoub sed siuen
“ed Gg) sisAfeue azis a|dwes pIp :S310N

‘82U ay) Jo

S11YLE031S0 YliM siuaired 1o a1ed feuouan
-uo2 01 Adesy1 aAnounipe afes pue Ao o
ue s1ainundnde ey} 1se66ns eep asay | -

poLI0da) 95M S109440 9PS ON-

(r00°0>d) s3m 2T e 8ul|

-85eq Ueyj} SS9 8J0M $8100S DV INOM (T00°0>d |e)
SYM 8 pUe {7 I2 8U1jese( W01} pasestosp 3100s ausanb
-973y1 pue (uted ‘Ayijiges|p ‘[e101) 91095 DV INOM
1fe @4n1oundnde paApdal oym siusited g9 JoH-
(T00°0>d) auleseq 1dso

-xosiod | e waeuip Apuediiubis alem sdnoib
‘Bulpseq woJj sabueyd e} 1ubis ou pey dnolb
|013u09 ‘dnoJub ainoundnde ay: ul (800°0>d) auleseq
Ol3aAMR P paseslsp os e 8103s ausenba {(To00>d)
auljeseq 0} aAIRP1S9103s uted pue ‘AljigesIp ‘[elo}
DV INOM Pase2a.09p pey dnoub ainoundnae (el)ip

Jou pIp saJods uted auljseq :(dnoib j01uoo Ul /€
‘dnoJb ainjoundnde ui 9g) SsARUR 128.11-01-UONUSIU |-
(50°0d |[e) JobBunoA aem pue ‘silyLeos]

S0 Jo uoIreINp BBUO| 91035 DV INOM [e101 Bybiy
pey no paddoip oym asouy :(ino paddoup dnoib
[03U0D W04} 8 puUe ainundnde wouy /) saulpseq 1.
SYM 2T T dn-mojjo} ybnoJyl Apnis Ui paurews. 8G-

SHMZT pue

‘(uawieal] JO pud) SHM g ‘SHM
1 ‘auleseq 1e passasse ufed-
SHM

2T 1o} Adesoy [elo Jo pra| 1ual
-1nd paueluew dnoub jonuoD-
uoleNWIIS [eoUIB P

POARIBI YOIYM 4O Z ‘sulod 6 e
SHM g 10} Appamig ainoundnde
panBB. dnoub ainpundnoy-
sdnoub [oJu0d

Jo a1njoundnde 03 paziwopuey-
SNYLE03ISO 98Uy d1rewoldwAs
yim Qg obe jeno suaired g/ -

124

(666T)
| 1 ‘vewog

aJnjoundnde (Weys-uou) »Byio
-Ue 1suefe pa1sal sem ainjoundnde Jo wioy
|uo Yiym uispelspnjpulou pip 'S310N

'S10940 annsod Aje|iws
a/ey ain1oundnde weys pue ainoundnde
410q ‘S111YLe0aIso Yiim pareloosse uted JoH-

‘Buipsau weys 01 Jo1aedns 10U Sem

aJnjoundnde eyl papnouod S1 DY pulig-a|gnop -
UOISN|oU0D 9A11IS0d e 0] SWO0D 0} PapUB)

Op> Jo 8z1s a|dwes Y1im saipnis pue ‘ainjoundnde o)
paedipap sfeuunol ut paystignd sa1pnis ‘ss1pnis Bp|O-
SAIR0oU aloM

¥ ‘ainmpoundnde weys Yi1im ainpundnae BuLedwoo
S10Yd G Jo ‘synsal annsod pey G 's10Y OT JO-
SisAfeue [eolISIelS [ewlio) peXde| g

‘az1s a|dwes arenbapeul pey € poziWiopue. 10U 810M Z
‘5109440 ogade|(d 10} [013U0D 01 pPB|le} 8SaY} JO { (S|oN
-uod uey sueidi0a. aunjoundnde ul uononpal ured
meaIb) 1nsal annisod Justedde ue 1odal saIpnis /-

pasn asem ured

O S9UNsesaW SO LieA asnedsq
a|qissod Jou sem sisAfeue-eP IN-
SN1YLe09IS0

arewoidw/s Jojainpundnoe
jJOos[el [ed1ulo ‘Pa]joAuod £T-

V/N

MBINDY

(266T) U

s1alqns meu Aq peded

-918/eM Ayl — (JUBWIEaS LIYLE 0] polR|
-21un) Apnis ay} Jo 1no paddoJp dnoub yaes
w4} uossad auo ‘(uondeseiul awnxdnolb
10919p 01 08°0 40 Jomod 1oy} palinbai dnoib

Jod 6T) ssAjeue azis adwes pip 'S31ON

1Yo 9| peous Liedxe oym asoyl pip se
aJnoundnde 01 Je1eg papuodsal UB |\ sluawl
-1E3.} B} USSMIS] 80UBB 1P JUeD 141Ub s ou
U1 88U 83U JO S111IYLIR0SISO YliM suosied
ut Aynoiip eosAyd pue ‘sssuyis ‘ured
peses 109p aJnoundnde weys pue anJl ylog-

S9103s ploysa.y} uted pue

S0IPUI DV INOM 10} POAISSHO 109448 JOpush Juedijiu
-B15 —ssARUR BU1 U1 10102} € Se pappPe SeM Jepulas)-
(S0'0>d) S9¥5s W YHIP 104 PRIBILIP SPIOUSBIYL ‘SIS
¥ Ife e pue sdnoJb yioq 1o} (50'0>d) (pomrese|0190.10)
9J0W) BUIESeq W04 Paseaou] S9103S PIoyUsaIYl Uked-
sdnoub yioq Joj usw

-leau) eye Apuediubis paseacep ose ([DVINOM]
X3pu| VO SSsBAIUN BISLINDIN pue oLeIuO
UJBISS/\W\ WIOU}) S9OIPUI UOOUNY pUe ‘SSauULIS ‘Uked-
sdnoJb Yyioq 1o} BIe| SHM {7 pue JusLuIea]

BYe (50°0>d) Apueoiyiubs peses.osp (81reuuoisend
ured [|199 N UO paseq) s2403s xapu| Buiey ured-

Br|SHM 7 pue

‘JuBLWITEa ] JO SHM € Jo1fe ‘Juaw
-12911 9109 Passasse SIu ITed-
uoIssas Jad ulw Qg ‘SHM

€ Jo} ym Jad sawn g alem yioq
{(Swuiod ainjpundnde wioly youl
T "xoidde uonsssuli eiRdNS)
aJnjoundnde weys Jo (suiod

G Te uoIR WIS enuewl Yiim)
aInjoundnde 0} paziwopuey-
ECINET)

1O SNLYLE0SISO Al-| apelf yrim
(4 0Z ‘W 0Z) S#8IN|oA O~

10d

(r66T) BS
SO PEepel

(Juod) WBUSHIOM Bulpe S uoisSNPUO)D VvV Xipuaddy

TA#36 Update

11



e SHM G- pue L
(dnoub AdessyrosAyd dnoJb AdeseyiosAyd | -1een12100Q SHM 8-€ PRIRNRAT-
Ul g2 pue dnoub ainpundnde ul £ uo paseq ay1 ul Ajuo paonpal sem sosabjeue Joaxelul- | (Jo1eJ ured reajo palou siusired
sissAeue) o paddoip dnoib AdesyiosAyd UOII2I0 08U [pS1084fe JUsWIEs) JBUIBN- |  4ISUOISSSS G- [eUONIPPE Y1IM)
u1 g pue dnoub ainyundnde ui G sByloue dnoJB ainjoundnde sy Ul PEISS1SSIISNW 9 JO € SYEOM - N0 (YJes saInuiw
D[qIBIPUISeM T pue Juswiieal) 0} awod jou | Joj (Go'0>d) Apueaijiubs pue dnoib AdeseyiosAyd | 0z =) sewin G 01 ¢ (Ui |NWIS
pip dno.f aunoundnoe ursweired Z 'SI1ON U} U1 pa1Se1 S8[0sNLU 9 |[e Joj JuswiTeal) Bl | [ealiide e yim) siuiod [easselo
(To0>d) Apuesijub s peses.joap SseuBpUS] 810SN N- e auop ainpundnde eem sod
500> vZe 8¢  ampoundnmy | (UIW G-0E) SUOISSSS Z-T UM
"dnoib AdesauyiosAyd ayy ui paounou | 000> 252 2.€ AdesylosAyd Syjuow -z A0 auop Adessyl
-04d 150W Sem JusweAoIdwiay] Aljigow d Juowme.l Yy aulpseg ‘(Te=u) AdeseyrosAyd Jo (TE=U)
09U Pa1IW 1| BY] UO 198448 OU Ing sulod Jepual sdnoJb yioq Jo} ainjpundnde 0] paziwopuey- (066T)
U1 8sealoep e pue A1susiul aydepeay Jo uoionp | Juswiesl) Jole paseaosp Ssemaydepesy Jo Aisusiu|- ayoepssy uossuisnbny
-aJe pauelgo AdessyiosAyd Jo ainpundnde AllI0owW 28U pue ‘ssauepus]l a[osnw ‘sydepesy U0 ISUS} D1UOJYD JO S0UeU ILLOP ‘Zuern
U}Im paes.) aydepesy Uosus) Yimsiusiied- | Jo A1susiul Ul sulpeseq e 8|qefedwod 8.0m sdnois- -21d yiim siuaired seus | Zo- - \4 1Y | -Iyed ‘uoss|ed
(F9A T 1o Weus 'sAanky) Go'0>dy
(®wn sso.oe sdnoJh usamieq 8o0us.B Y IP) £0'0>04#
siualied yT-¢T Wouyajoe|lere JA T pue oW i leelep
a|qpen Ajenbosesiew | T8 96 9/ 16 ZTT  weys A T pue ow ¢ 1 dn-mo|
-anaAndadsal Jvyl paaaledsdnolbylog | ¥'€ TS 99 19 8'6 anil | -jo4snid dn-mojjo) MM 9 ‘Siusw
*(Apnis 819 (dwio 10U pip dnob ydes wouy UOIIROIS N PORIS | -1eaul APSam g ‘auljeseq %M -
T) siwelred Og Uo paseg sissAfeue SIION | €2 TL 99 G’/ 26  weys (Swuiod feorssejouou e
0e 9€ €9 g9 zot aniL | Burpssu adepns 611 ainound
UoeoIpB IN -NJe Weys ewuiw Jo (uone|
162 ST 9€2 6'/2 Zlz weys | -nwns enuew ‘sjujod eossse
)k | 08 9TT L'ST 8'81 82 anil | g)ainjundnde 0} paziwopuey-
T pUe syjuow { 1 pau elu el 3JoM S9100S #2100S Ued (Yuow Jed sayzepesy Jo sfep
uted UISUOIIONPBIBYL "%8Z PUR 048E8M | JAT oW MM 9 1IN} Z 15e9| e ‘swoldws sno
ayeiu| uoieoipew ul ssbueyo Buipuodsaiod «dn-mojjo4 ewsl] aulpseg ainses|N | -ueibiw € Jo Z 15e9| e ‘1s1Bojol
3yl 'dn-mo|j0} fellIul pue auleSeq Usamiag 'sdnoub weys pue anJy Joy (Aoueiod pue sp| -neu Ag aurelbiw jo sisoubelp
dnoib weus ays ul 94T Aq pue dnoubaniayl | -Gl #) UOIedIpawl pafeds pue ‘(S |gel) Uoedipaw | uspuadspul) au kBl UoWLLIoD
U1 94 AQ peonpal aiemsaiods uted Appep- | ‘(A1susiul uo peseq ‘Appeem) 8100s Uted 10) S1NSay- 10 eosse o yumsiusired ge- 2 v | 10d | (686T)10UIA
(72011 01 popsBU JoquuNU ‘o172 POoY 7'+
(pozZ1011e}1) SIUBULOD S,dN0JD SJOM | -19X{1] ‘0114 SPPO S 11 SAIIR P ‘ARBIUI SOUSPIJU0D A adAL
/suosNpuUo) sioyiny | ‘enea-d “69) s1nsay/(s)einses |\ swodinO Arwild | 8z1s ajdwes/paipnis uoirndod | -end |sse|D | ubseq Jes Afloyiny

3pelH uoknpuo)

'S}NpPe Ul S18X00(g-eeq Jo AdesaylosAyd 01 a|geredwod pue sjnpe pue uaJip|iyd yioq
ul ainjundnde weys 03 enbs Jo Jolisdns ag 01 uMoys usaq sey ainjundnde ‘ured sydepeay J04 :UOKNPUO) S,dN0JI9 IO

1POUSY JoM Bulpelo uoisnpuo) g Xipuaddy

TA#36 Update

12



Tes.1)-0)-uonueIU
10U Sem SIsAfeue SjuBWILLOD S, dNoJS) YoM

sIoeBISaAUI pUe S1ua N
-ed pui|q 01 perdwelre ‘UoIfeziwopue. el
Apris ayp wo.y maIpyymsiualred 8 'SI1ON

'S109449-9p S 9AIIHBU JO Sws) Ul Jou

-adns pue ‘s)2exe Jo (A1118A8s 10U INQg) Lo
-np pue Aduenba.y uo asuen|juiay) ul [ojoidol
-W 03 usjodinbs Bu g ‘s|001 onge|Aydoid
auelBiw Jo 1S118y) 01 wewe|ddns ajgenfea e
s1 Buljpssu Aip Aq uoireAndeul ulod JebB1i -

sB|gel
paqLsald Jo 946/ 1e9| e %001 dnoib |ojoidoew
ay1 ul g Inq |fe pue dnoib ogede|d snid ainjound
-nde sy Ut weired T INg | siunod |id uo paseg-
dnoJb |ojoidoewi By Ul (S199)0 Bp IS

8T) swaired T pue dnoib ainyundnde ay) ui (S1094
-paps g) sieited £ Aq peLiodel 216M S1094J0 9pIS-
Ajpued

-1JIUBIS JBJ4IP 10U pIp SHTele surIBIW Jo UoleINd-
dno.f aunound

-nJe Jo} (@enas alow) Buirel Jaybiy yrim (5o'0>d)
sdnoJf usamieg paeyIp SHIeNe Jo Bure) ego|D-
SIUBLLIIES.I) USSIBC S0UBIBLSIP OU LM

(10°0>d) Aouenbeuy ey peonpa. pey sdnoib ylog-

SHM /T Ul S)usWIes) 8-9 Ylm
Jede SyPaMm £-T aUOp Sem uo e |
-nwiis ogade|dpanioundnde Ajeo
-1dA3 's¥m 2T sem poliad Apnis-
(@Ipsau Jo pus (g

Uym Buiyonoy fefiyedns) uon
“enwis ogadeid snid (Ajrep Bw
00T ‘[ojoidopw) Jexo0|g-eleq
Josp|qel ogede(d snid (A|e
-NPIAIPUI PBUILLBIBP SIUBSWIER.]
USSMIS B 1} PUe ‘SIUBLLITES ]

J0 Jaguinu ‘syuiod Jo 8210y
yrmsuiod Jebbiy jo Buljpssu
Ap) ainyoundnae o1 (polied ul
-unJ yluow T 1) paziwopuey-
(S1ah 2 1589

1) Bine INoY1IM Jo y1im aureld
-lw Jo AJos1y yim siusired 5g-

104

(¥66T) Ussuow
-IS % ‘Buen
-pOIIN ‘SssoH

dn-moj|
-0} 81 pere|dwoo sivedpied | SILON

‘|aydepesy aAsUB]-8|0sNW JO
Juswiead) 8y} Ul ogede|(d Uey aARdeYe Ajue
-JBJJIp 10U S1aJN1PUNdNTe 3s3UIYD [euOnIpR. ] -

‘%EE 15e8| I JO JusLlsno.d

-W e paureurew dnolb ogede|d Jo 9o/ pue dnolb
ainjoundnde JO 94ES ‘WUBWIEa] JBle syuow ZT-
(dnouB aunjoundnde ul Jees.b aem sases.oap ybnoyl
-[e) UonJeBIU| B 1/AUBSLITES) JUED 1} IUB S-UoU U1IM
(T000°0>d U10q) swn Ao Apuediyiubis peseslo

-9p uondwnsuod 936 eUe pue Xepul ayJepeaH-
(Jueo11uB s-UOU Sem JuBWITEa ) pUe B

Jo uondeseiut) dnoib ogede|d 10} 94Tz pue dnolb
ainjoundnde I0} 94147 Sem aseaep Ues (100 0>d)
(quewuzea. Jele Yluow T 0} aulfeseq) swn

JBN0 Ajued1ub s pasesoap saposide Jo Adusnboud-
pouad aulseq Bulnp uondwnsuod

ol feue pue ‘xepulaygepesy ‘SSposIce aydepesy Jo
Asus1ul pue ‘uoirelnp ‘Aosusnbaly rejiwss ose Byde
-peay Jo 1BsuUO Jo affie pue UORINP ‘UOIIRINPS ‘0l
elapwe)peWw ‘9fie ulaulpseq e e|iwis sdnolo-

dn-mo|j0} Syow gT ‘uswiean
10 SYlUoW Z ‘suljeseq yiuow T-
saINuIW OZ

Josuossas Appam g pey sdnolb
y1og ‘(swuiod ainjoundnde no
UM Seae Ul Ing suoibal swes
Ul UoNJesu] 3[pssu MO|eus)
aJnoundnde weys Jo (pazijenpiA
-lpuiaemsuiod ‘uorrenwIs
0U ‘S9|paau OT-9) anundnde
0] (dnoJb Jed GT) peziwopuey-
aydepesy adA1-uosue) Yiim
(UsWw ¢ ‘Uswiom 9z) s ted Og-

104

(266T) 1zzIUBA
-u| % ‘|juo)d
‘e joAe |

(1uod) WaYsSH IO\ Bulpelo uoisnpuo) :g Xipuaddy

TA#36 Update

13



Adepy) Jorje syjuow

9 15e9| e Jo dn-mo||0} Py S[e L TT ‘sBul
-wioouoys Buiodal Jo/pue eaibojopoylsul
pey et jo Aluofew Ajgeepsucd paten
suonuaARIUI 3NJouNdnde ‘Buniodal U1y
-jnsul pue sfel Jo Ayusbo.ery 0)anpeqis
-s0d 10U Sem SUO eI IPaWL 10 ayJepesy Jo AIs
-UB1u1 1o Aouenbal) uo sisAeue-e® N S31ON

S)UBLIEs ] aydepeay
BUI0 Se 8AI1094J0 Se S| 11 BURYM 80Usp 1o
UBID11JNSUT pUe JUsLLITEs} ou 0 paedwiod ain)
-oundnde Moy SSasse 0} 80UBPIAS OU SI 3By L
‘aJnjoundnde anJl JO JOAR) Ul pusil e 1Ses|

e Mous aJnjoundnde weys pue anJl uedwod
Skl Jo Alofew ayl 'seydepesy jus.ind

s1|nsaJ A10101peuod A|ydiy pey siusw

-8} Jay1o yuim ainjoundnde Buiredwod s /-
(TT2-1ITT

11D %S6) €G°T 40 Ol 8kl Bpuodsal pajood ‘Sius
-ed aunjoundnde weys Jo (92t7) 69T JO T/ 'SASRP
-puodsal aem sjuaired ainjoundnde Jo (9419) Z8T 10
/TT Slepuodsal uo eep Buipiroid sl OT uo paseg-
(@|gewr.ideiun alemseln

€) Jenaq Apuesiyiub s sinjoundnde punoy 9 ‘eanjound
-NJe JO IoAR} UI'SpUB.J) PAMOLS € ‘Weys JBA0 11j8usq
0U punoj Z Weys 'sAainpundnde Joseul ¢ T JO-
JuswiEeal}

[eJO1IN_UR]OI] PUe JUSWIES) OU Ylim anjoundnde
paJedwod T AdessyiosAuyd ypm g ‘UoiiedIpaLU UM
G ‘weys Ylim ainoundnde anJl pafedwod sl #T-

(dnoJb weuys ul

sJepuodsal/ dnoJB aunjoundnde ul
SJepuodsal) ol 8l perno D
01 (uawiea] 1R JusweAo.dwil)
Bsuodsal,, feqo|f uoeep pajes
-X9 ‘S[el) pa|[0Juod-weys 1o4-
passasse sl Jo Aiend-
Salpnis

abienfue| ys1Bu3-uou papnjoul-
ayJepeay 03 pare e S0

-JNO [e2IU1]D BUO 1Sed| e |0}
-uod Yyim ainyoundnde pafedwiod
‘ayJepesy U122l Y1im siua red

-8J JO JUBWIER.) Y} Ul 8]0J B Sey ainjoundnde sayJepeay snoLeA Ylm T ‘sydepesy adAy {(pezZIWopuel-senb Jo paziwop (666T)
Tey} sysebibns 8ousp A8 BullsIxe 8y ‘|eBAQ- | -UDISUS] Yiim 9 ‘aydepesy aueiBiw LpimseLl GT- [ -uel) Sweired gioT)sel 22- [ V/N MY | B HeYRN

Apnxs piod

(to"0>d) A1nnTe pioidoued paseasoul pey dnolb | -oued ay) 10 S|0JIU0D Se PAISS

a.njoundnae an.y ay) ‘pabueyoun sem dnoib ogede|d aueJBIW INOYIIM UBIP|IYD OT-

3U) JUBWIEa.) B} JUBWIIESJ] 8108] S|0JJU0I MOfB] SuoISsas

dn-mo|0} Jo SXigam OT pue Juswires spas| Aliande pioidoued pey sdno.b juswies.n yiog- Appam QT e Senuiw ST Joy

J0S89M QT P (dwod UaJp|IY |l 'SILON (eos0T-0) | Seniwenxe Jemo| pue eddn s

Z9 8L ee .8 Aswew| [ ulpsussulssipseu ¢ pey sdnoib

(Yuow Jed #) | Y10g ‘(WNBUIOD WINTR.IS Ul paLes

‘wieisAs olbuepioido Jo AlIAnJe ulasessoul ue €6 v'6 VT 6 FAouenbeiq4 -U1S3|padu {pT=Uu) ainjoundnde

01spes|ainpundnoy "pasu [ealulp 01 Buipiod | X1 Bl X1 8lopg X1 BIY X1 aiLed ogede|d Jo (A|lewsepgns palesul

-Je paleadi. 9Q Ued pue S1094J 8p's ou Yim opEXRd a.npundnoy anJ L S9|ps_uU ‘ZT=u) ainpundnde aniy
BA1109}42-1S00 pUe 9JeS S| UBWIES1 3y | 'Sayde (peuiodau Jou senfen-d) sinsey- | Byre 01 peziwopuel Apreusly- wop [ (266T) Breg
-peay auelBIW YlIM UsJp|Iyd 1o} uswiea.n JuewWEa.] 810jaq sdnoJb usemieq | eune Inoylim 1o Yrim aureibiw -uey | ‘pBoA ‘ups|V
aAIRURIR 1B DI Ue 8q Aew ainjoundnoy- Aisuaul Jo Aouenba.u ) aurelBiw Ul saousBLIP ON- | Yim (SIA GT-2 safe) ualp|Iyo zz- %] -UON | ‘eyeT ‘nowid

(1uod) BBAUsHIOMA Bulpels uoisnpuo) g Xipuaddy

TA#36 Update

14



uoonpal (Yoea uiw
100> ¥'1¢ v'T,.  efelne pauiquo)d 0z 03 dn) suoissss Appam 0T
uolonpaleste Jo wnwiixew ! swiod b6,
penodel [ T00>  6°8T g€l ured pue Allenes | e (Juesind ou BuiAired sspoidsp
10U SeM SUOISS3S JUBLWLTea 11 3y} Jo uore.np uo1onpal aJeyns ‘g=u) ogede|d Jo (Uoir|
pue Jaguunu 8y} SIewwoD s dnoio oM | T0'0> 262 8'96 SUBs oAU | -NWIS [2O1II08 B INOUIIM JO LM
uonoNpoJ ‘g=u) aunjoundnde (Lidep Wi
00> 89§ 02S 9lossukd Ay | ) eoIRdNS 01 paziwopuey-
‘Alenss ued >Jeq d1UoJYD JO SaINn SN 122 Z°'/G U0INpaJaiods Ukd SluaWea]
-Seall 850U} JO UeaW |eeno e pue AJeolye | 100> T'0S v/l X} ;e BIpI Ud feuo nuaAuod areido.dde wiouy (s86T)
JO S2INseEaWl A1 J0 Jnoy Buionpas ulainjound d ogeIkld ainpundnoy 1) WBIDIHNS BALBP 0] pa| e} uigny »
-nJe eniyedns Jo 19949 e1jpuag e Jo} 1od suononpe. afielusased ues - | pey oym ured XJeq MO| D1UOIYD ‘IR ‘Seire N
-dns Buouis [eooainbaun smous Apnissiy | - aulpseq e a|gesedwod aemsdnolo- ynm sjua ired 9ANRNDBSUOD / T- - v 104 ‘PlRUOCERIN
aseyd Apuesiyiub s abueyd 1ou pip axelul dsabeue ured NMYXZ SJBM SlusLEa ] Ylog-
puodss 8B |dwod 01 pa|ke} 6 ‘9seyd puodss pases.oap Bunodsi siusited Jo safeiusosed fe|iws S9|pssu ePILedNs
uiBaq Jou pip pue 8814 uted aq 01 pauodal | y1im dnolb omiay Ul Ajre|iw s pasesldsp sa.ods urked sn|d sa1s Jepusl-uoupinound
dnoub T ainoundnae ul ¢ ‘sseyd 1si14 a0 (d 1199 o1l uted Juedjub s Buirsiyde siue ired -NJe-Uou Je auedopl| %g JO
-W02 0} pa| e} G ‘Bouaseyip weaiubse se | Jo Jequinu uisdnolf usamiaq asuaseiip ou ((Go'0>d) | uonoelul sem swIEa.) ogEIR|d-
paziubodsi ag pjnom ogede|d o181l asuods | | dnoib Bulione) aoua P Wediub s Yiim (0'0>d) uolrenwis enuew ‘suiod
81 04GE B pue 8Inoundnde 0} aeJ asuods 11dnoJb Joj pue (T00'0>d) | dnoib Joy Apuesiyiu 8- Ie Juawiea.) ainjoundnoy-
219609 '€ Ry} 0s Apnis paubisep 'STION | OIS pasensoap 81005 Uled SV A 8seyd swieel) ,2- dn-moj o4 sim
sdnouf usamiag sousB 1P ou yim (T0'0>d) dnoJb | ¢ pue ‘uswirean areusB] e JO SHM
yioq Ul pasealoap axelul osabjeue Lejiwis Buleq | 1 ‘polsed 1581 M {7 AQ pamo| o)
‘oibojosAyd aseal0ap e Yumsiuaired jo afelusased yrimsdnodb | (Sym 1) 18414 (11 dnoub) ogede|d
ay) ueys A[ea1ulo Juepodwi aiow S| usw | Z Ul Akl pasealosp sa40os uted |19 “uediyiu | Jo (| dnouB) sunjoundnde anpdel
-Jea.)y aanoundnde Jo Jusuodwiod-ogede|d ayy -B1s 10U SANOJB UsBMIB BdUBBLLIP UMM (T00'0>d) 01 paubiisse Ajwopues ‘poried
‘dnoub weired siyl ul ‘Teyl 1s966Nns Apnis sy 91035 Ufed Joa[edas anfofeuy [ENSIA Ul UOIONPaJ | UOIRAISSIO auleseq MM g JolY-
JOS}NSaJ18y] JBpJo JusLIEal] Lo paseq 8dus wed 1y ub s pey sdno.b yioq aseyd Juswiresl (I- aulpseq ke ured pue (£86T) N0
-RJ41p e Bunsabbns || dnoib uey) asuodsal syelgns ewJou o1 pased | ‘Aljigow feuids ‘Ajignsabbns 9 ‘uospIy
Janeq reymewios e pey | dnolb ‘eAemoH | -Wwiod siselipuoydodAy pue ‘Wsonoinsu ‘uoissaidap ‘ak1s [ealbojoyofsd passassy- ‘Yo ‘zueryy
"paresisuowep sem ogade|(d pue ainoundnde porAs e Py INg auleseq e JBYIp jou pip sdnoio- ured >oeq ‘poomps
1O SSBUBAI1094J8 U} U1 80UBB 41D |[RPNO ON- feuy pewdwoo sueired //- | moja1uoiyd y1im Seelun|on G- %] v 104 ‘uosippus N
(72911 01 papABU JBQUUNU ‘ORI POOY g'—'+
(pazid1fe1) S1uBWILLIOD S,dN0JS) oA\ -119X1] ‘Ol1ed SPPO Ys1 BAIR B ‘ [PAJSIUI 9OUSP1JUOD Al adAL
/suosnpuo) sioyiny | ‘enea-d “B3) s1nsay/(s)enses |\ swodinQ Aewlld | 9zis ajdwes/paipnis uoikeindod | -end [sse|p | ubseq Jea Afloyiny

Speio uoknpuo)

"(SN3.L Bulpnjoul) sjuswieal) [01U02 dAIIJR 01 3 |gefedllod pue 0o
“e|d Jo uBWIea.) OU Uey) [e1019uUs( 810w 8¢ 0} puno} usaq sey ainjoundnde ‘ured 3Jeq Mo| Jo4 :TOKBNPUO0Y) S,dN0J9 IO/

1P9USHIOM Bulpelo uoisnpuo) D Xipuaddy

TA#36 Update

15



Apnis JO Jopurews . 1o} poLL JUBLLITes 1) U}
pa1os s siualred Ing sjuawires.y feln , € Joy
8POW 1UBLUTES 1 [e111U1BUIWLLISIBP 0} Pasn Sem
uoIezZIWopUR. SIUBLILLIOD S dNoJS) X IoM

SuUoISsas
LB, puo/ag 1usLUIes ) OU PaAIBIRI T pue
JUBWITEa.] T UBY) 8I0W POARDDI Z —SBAjeuUe
uosLiedwod woJy pepn(oxe € 10 'S310N

‘aIn1pundnaeoep (zHg) Aouenboly

-MO| S13pouW ay1 usym pue uted aAnded
-100U 10} ApAIS s ainjpoundnde Busn usym
pa10adxe ag Ued awod1no wie) Buo| B1eq V-

(T00°0>d) 1UsWizea; Je1je uted JO JUBLISSISSE 9A
-8[gns pue (50°0>d) dn-moyjoy e astes Bo| WyBreus
19| Ul siusweno.dwl Juediiubis pey dnoub 4H-
(t00'0>d

U100) dn-mo||o} e pue JusLuIes.] Joife uked Jo
BWISsasse aAe[gns pue ‘(To°0>d) dn-mo| |0} e pue
(50°0>d) wswirea) Jo1fe pasn splom Joyd iossp uted
‘(50'0>d yioq) dn-mo|jo4 Te UoI |4 [eRIR| WYBL pue
Sa1IANTe Ul siuswanolduw Juediyubis pey dnotb 47-
(T0°0>d) Wowiea. sl ued JO JUBLISSISSe DAL
-09[gns ul JuswisAoidw | e iubis pey dnolb SIN-
4H 8s0Yd TT pue ‘478S0Ud 6 ‘SIN SS0Yd L

apoL JUsWIEsJ] e Jo)aouaepid aluep Yim /z JO-
ponoidwil Jou alom uted 0] parep. a4l| Ajep
JosaniAnge {(So0>d |je) UonIPUOD JO UBWISSSS

-se aAneIgns pue ‘spiom Jodiassp ured ‘(esiel Bo|
1J9] 1d20x3) AlljiIgow uo (dn-mojjo) syuow 9 Jore
Jo/pue x1 B1fe) panoidwi (sspow |) dnoib peresi | -
aulpseq 1 BYIP Jou pip (S[04uoo Bupnput) sdnoio-
aInoundnde 0] 8sUodsal JO JUBUSSSSSe

Ul papNn[oul Ing SSPOL JUSLLIFEa ) Usamiaq uos Liedwod
WIOJJ papN[OXa SJBYI0 € ‘SasAfeure Ul papnioul Jou
QJOM pUe SUOSSSS 211, 324U} |fe 918 |dwiod 10U pIp €-

(S1041U0D) WBWIEBA) BR|

Joj 151] Buneme uo alem QT-
SHM 9 ‘UOKSSEs

uiw og ‘siod OT-6 AM/XZ
JUBLWITEa ] BNU U 0} PaLIB}

-2.d A8y yoiym asoyd usyy pue
Uo7 NS JO 3poW YJes Yiim
uewIean e, T PoARIS] LB
“ed yoee wewmean e, en
-1U1 8Y1 Sem Juawies ] paubisse
8y} ‘(4H) uorenwins Aouenbaiy
ybly LI 10 ‘(47) Sopsau
JO Uore|nwins Aousnbaly MO|
[eoL129 P ‘(SIN) S9|PS3U Jo Uoe|
WS enuew Jsyie yim (e,
[efiul Ue 0} pSZIWopuel 88M g€~
@nn

-daoioou Ajrew nd) ured yaeq
MO 21U0JIYD YHim Slusited gf-

(¥66T)
Biacpun
72 Sewoy |

(S0°0>d) Adessyronoep Leys

11jouUaq |[e4BN0 3y} 01 BJOW PaING 14JUOD SARY
0] UOI120Npa pasep suod dnoJb uswiesl) ydes
dn-moj|o} e pue abreydsip e ‘suoissss Bul
-Ule1} 3510J0X3 pUe [eUO1eoNpPS papnjoul welb
-04d ‘uoieziwopue. 1 1o paddoip weired
auo (pa1jrelis sem uoieziwopuel) Abins
fequin| Joud pey suaited swos :S3 10N

‘welb

-04d Juewiea ) e itedul Areurdiosipninwe
ul uonel|iceyRs Siusiied By} 10948 0} UMOUS
SeM UOIR[NWIS [e211108 B SnoaueINdasue.}
ploysayIgns Jo anjoundndeos1dsp BureN-

dn-mo|j0) e

SaInseslll TT JO 9 pue abJeyodsip e S3.Nsesll aWodIN0
TT JO OT U 1sayb1y 80m S2102s Ueaw 81noundnoy-
dn-mo|jo} 0186.1eydsIp WO

uossalfa. Jued 1} ubs-uou e Yiim (T000'0-T0°0=d)
ab.1eyos|p 03 USSP Woly AYljige feuofouny

pue ured ¥Jeq Jjo sburel uo panoidwisdnoib | -
sdnoJb wewean

sso.ae Asen jou pip A11ARJe [njueb o) uinpl Jo ary-
dnoJb SNIL Moow wouy

8T pue ‘dnoib SN3L wiody T ‘dnoib ainoundnde
woJj ssired ZT alem asy) dn-moj|o) Syuow 9

e {(SsAeUe Ul papnjoul e |) Slusweal] € Jelfe N0
peddo.p dnoib SN3 L Moow ul € pue dnosb SN L

ul :xa T .1 1o paddoip dnolb aunyoundnde ui -

Wwaired Joj ussoyd suiod m/xg
paJe}j0 semainjoundndeonde3-
ured JO JBIUBD JOAO UO IR |NWIIS
'SHM € J0} Spuadeam 1deaxa A|rep
PoJe}j0 2eM SIBWIES.] SN L-
(2T=u)ainound

-N3e01109p 0 ‘(Aeeq pabreyd
-SIp A1) (8T=u) SN L >oowl
‘(8T=u) SNAL 0} poziwiopuey-
ured x3eq mo| Buljgqe

1P 21UOJYD J0} weiboud uoiel
-1]IgeypJ 01 paniwpe siusied €G-

104

(986T)
|2 1o ULeWye

(1uo2) 1BBUSHIOM\ Bulpels uoisnpuo) D Xipuaddy

TA#36 Update

16



(dnoJB red 0g) SN L
01 9401 PUe a1n1oundnde 01 asuodsal 946G/

UO paseq Uo e NS 8z1S a(dures pip 'SILON

‘uon
-9|dwiod Jeje syuow € 1uedliubis pauew

paurelufew jou sem Inq (S0°0>d) JusLwies.n

Jo1je dnoub aunjoundnde ul panoidwi uoixal) ruIds-
(To'0>d) dn-mo|

-10} T pRU U W PUE JUSWIES.] JO pus e (S0°0>d)
sdnoJb yioq ul paonpa. uondwnsuod B |gel -
(To0>d) dn

-MO0|[0} T2 pauRIU L pUE JUSLLITES] JO PUS e S9100S
ured u1suononpal Juediiubis pey sdnolb ylog-
dnoJb ainyundne

JusWwileal] Ja1je syjuowl

€ 'Wewieal) feuly eie shep

‘Bulseq e (paput(g) peren m>mm
s

2JoU} Y}M SM/XZ HISIA Ui 02

‘Rep/y 9 Jo xew 01 uoissss Jad

ulw og 01 dn ‘swoy e 'SNIL-

UOISS3s UlW OZ 'S9P 8-¢

-8l SjuBWea] Y1og Jo siipuagayl s1| | 8yl uluondwnsuod B|gel pue uoixa]) feulds peonpal | ‘Sym 1 Joy ym/xg @inoundnoy- (666T) Jou
-ge1 o1s9b eure Jo uondwinsuod 1pY1aoNpal | pue s2ioos uted Jaybiy yiimauipeseq e (9T°0-90°0=d) (8z=u) SNAL Jo (zg=u) aim re4 7 ‘uos
0} Wayl pamo| e pue ured JO S3INseEalll A1 WwelYIp Apuesijiubs aulepiog aemsdnoio- | -oundnde Sym 7 03 peziwopuey- -Jopuy ‘BIaYo
-09[gns uo s1ijauBq 8 (e IsUoWRP Py SN L Apnis ay) pese (dwioo uted x9eq Jo ue|dwoo UM BTN
Joainjoundnde Byle JO 85IN0D YoM - dnoiB SN3L ul /2 pue dnoib ainjoundnde ul og- yiim 09 abie seno siuaired 09- [} 104 | -dousig ‘welo
Ss1ipnis Arenb seybly aIn
Uo paseq) aouapIne Bunoijuod | eaneu aemsemIA | -oundnde Jo sssuaandaye 01 (Bul
-9J JOo'suosN|ouod salpnis Alifenb BMO| 9 JO G Jo) -101[JU0J 0 OU=} 0] BUOJIS=T)
{(sa1pn3s asoy} Joy einsu pue aARsod aJeM SIBMBIA 80UBPINS JOSPMa| pRUbKSY-
-1 Josuosnouod) Alenb Jaybiy Jo z Binjpundnde | saipnis afenbue| ysijod % ‘uew
wreys 1o ogede|d 01 ainoundnde paledwod S8IpNs 8- | -89 ‘YouslH ‘us1Bu papnioul-
S0uUBp passasse 9|
-1N8 87e ;BP0 { RJINBU SeM SJBMB1ABI JOo UosN(ouod | -pnis Jo Alienb eaibojopoype N-
{Aienb semo| jo T ‘Aiijenb seybiy Jo T “uswieal) | (31Jom 0] uinkJ pue ‘snikss [euoi
“Jesfoun | euonueAuod yrimainpundnde paredwod ssipnis g- [ -ouny ‘ainseaw [eqo|b ‘Aisusiul
surewa. ured Jeq mo| Jo}ainpundnde Jo 8ouap e Buna1uod ‘Alopipeuod | uted) sainsesw awoono Aewud
SSaUBAIIB 8 8yl ‘Allenb Jood jo alem maiInal | alemsiemainal Jo suoisnjouod (Alienb Jemol Jo alem ¥ 10 T 1889 e papnoul ‘([sym
SIY} Ul S3IpNIS ay) asnedsq ‘lenemoH “uked | | Juswieal; ou 01 ainoundnde pafedwod saipnis €- | gT<] 91uoIyd Jo [sym ZTs] a1no (666T) S90M
>Jeq MO| 21UOIYD pue ande Jo Juswefeuew | ajgssod 1ou sem Buljood ‘SawooInNo pue ‘suonueA | -egns eyie) uked ¥Jeq Mo| d1410 ® ‘oe ‘uew
31 U19A119940 S1ainjoundnde 1eyl mous -JBuI ‘JepIosIp Jo uoirInp pue adA1 01 10adsal yiim | -adsuou yiim s3oalgns Buinjoaul -og ‘unpeyd
01 30UBpP I8 J141UB 1D BuouIAUOD ou S1aBY | - snosuaboePY A|R2IUlD 8 0} PUNO}3JBM S3IPNIS- | Sl pa|j0aued ‘paziwopuel TT- | V/N neInay ‘Jep|nL UeA
S18yp sisAfeue-eleW au} JO S1NSaJ aU) paousN Ul seig passasse saipnss Jo AlenQd-
014108dsUOU S} 0} UORIPP. U1 SJ0840 0141090s uoea1gnd JSUeYM 3PN [OUD 0} SIIPNJS M} 00 L - saIpnis aenfiue|
sey aimpoundnae Jsyeym Aurensd yiimapnp (G2'2-¥8°0 | ustiod ® ‘Uelfell ‘ysiteds ‘uew
-U0D 0} P31 Inbd1 8.8 SIIPNIS JSUYHINY PUe 0080 110%56) LE T=H0 U! p2}Nsa1 SaIpNIs papul|g-103 [ -89 ‘Yousid ‘ys!iBug papnioul-
-e|d 01 JoLiadns aq 0184n10uNdnJe MOUS 10U | -enfeAs ‘Pa]|04uod-LeyS SSIPNIS 17 JO SBARUR-RI N - SisAjeuUe-eeW 10} Uss
PIp S9IpNIS ppul[g-i0Ten [e/d ‘Pa|[0U0I-Weys selpnis usampq Ajpueborley | -0Ud 6 !(Aode pa}io saipnis Bul
¥ 40 S1NsaJ paulqwiod ay) ‘JenemoH “uted | wedlIubis ou fuswiieal) ainjoundnde Buliore) (ST | -pnjoutl) uked yJeq Jo adAl Aue Jo
Y0eq 104 BB BAIIBYR Ue stainund | -82'T 1109%S6) 0E'2=011Y SPPO ‘S9IPNIS 6 UISIUal | JLBLuIeas) 8y} 1oy 8.njoundnde Jo sshpeue (866T)
-nJe Jey) 1566ns eep asay ‘APANDS|(10D- *d //€ woljeRkp papnjoulssAeue-epW |RAQ- | SEMI P3[04U0d ‘PaZIWopuel ZT- | V/N ERN [ 31YM 2 suI3

(1uod) BAUYSHIOMA Bulpels uoisnpuo) D xipuaddy

TA#36 Update

17



Institute for Clinical Systems Integration

Technology Assessment Report

Acupuncture for Chronic Osteoarthritis Pain, Headache,

and Low Back Pain

Prepared under the direction of the
Technology Assessment Committee
James C. Smith, M.D., Chairman
Nancy L. Greer, Ph.D., Staff

TA#36

Written February, 1997
Copyright © 1997 by ICSI

Technology Assessment Report

Acupuncture for Chronic Pain



Work Group on Acupuncture for Chronic
Osteoarthritis Pain, Headache, and Low Back

Work Group Leader:
Miles Belgrade, M.D.

Medical Director of Pain Services
Abbott-Northwestern Hospital and

Sister Kenny Institute

Peter Marshall, M.D.
Family Practice

HealthPartners Medical Group

Peter Wilson, M.D.

Division of Pain Services

Mayo Clinic

Pain

George Kramer, M.D.

Services

Physical Medicine and Rehabilitation

HealthSystem Minnesota

David Von Weiss, M.D.
Family Practice

HealthSystem Minnesota

Technology Assessment Committee

Roger W. Evans, Ph.D.
Mayo Clinic

Charles Fazio, M.D.
Central Minnesota Group Health
Plan

Gwen Halaas, M.D.
HealthPartners

Keith Harmon, M.D.
HealthSystem Minnesota

John Haugen, M.D.
HealthSystem Minnesota

George Isham, M.D.
HealthPartners Medical Group

James Smith, M.D., Chair
HealthPartners Medical Group

Dee Kemnitz
Carlson Companies

George Klee, M.D.

Mayo Clinic

Richard Kopher, M.D.
HealthPartners Medical Group

James Lillehei, M.D.
Aspen Medical Group (Retired)

George Logan, M.D.
HealthPartners Medical Group

James Mickman, MD
HealthPartners Medical Group

Audrey Nelson, M.D.
Mayo Clinic

James Nolan, M.D.
MinnHealth Family Physicians

Lorre Ochs, MD
HealthPartners Medical Group

Howard Stang, M.D.
HealthPartners Medical Group

Ted Thompson, M.D.
University of Minnesota
Hospital and Clinic

Technology Assessment Report

Acupuncture for Chronic Pain




Description of Technology/Procedure

Acupuncture is a form of oriental medicine. In oriental medicine, the goal is to correct a
disturbed energy balance; it is based on a philosophical rather than biological approach
(Andersson & Lundeberg, 1995). Energy is believed to flow within the body along lines
known as channels or meridians. There are 14 main channels. Needles are inserted into
the classical acupuncture points located on those channels (or other points, see below) and
are then manipulated in an attempt to restore the energy flow to a state of balance thereby
restoring the patient to a state of health (Vincent & Richardson, 1986).

In the broadest sense, acupuncture has been used to describe the stimulation of tissue at a
set of specific sites at which the stimulation is reported to exert a maximal therapeutic
effect. In the "modern" definition, these points include trigger points, tender areas, and
points in the same dermatome as the "pain” (Vincent & Richardson, 1986; Belgrade, 1994).
In more classical or traditional approaches, those points may be either the "classically"
defined points or points selected based on traditional principles of pulse and tongue
diagnosis, opposing forces of Ying and Yang, concepts of tonification and sedation as well as
other principles from oriental medicine (Belgrade, 1994). Electroacupuncture (EA) is a
hybrid derived from traditional acupuncture but modified to use electrical methods of
diagnosis and treatment (Vincent & Richardson, 1986).

The depth of the needle insertion varies depending on the thickness of the underlying soft
tissues. In muscle tissue, needling depth is often to the center of the muscle belly

(Belgrade, 1994). Stimulation is used to achieve a deep sensation ("De qi" or "Teh-Chi")
described as a special feeling of soreness, numbness, heaviness, distention around the region
of needle penetration, or radiating paraesthesia (Xu, Shibasaki, & Shindo, 1993;
Andersson & Lundeberg, 1995). The needle stimulation may be manual (up and down
thrusting or back and forth rotation) or may involve heat or electricity (Belgrade, 1994).
The duration of the treatment session is typically 20 to 45 minutes and the frequency varies
from once per day to once every 1 to 2 weeks. The typical course is 10 to 20 treatments but
there are few absolute guidelines (Belgrade, 1994).

Although there is little doubt that acupuncture has a strong placebo effect, its benefits
exceed what would be expected with a placebo effect, alone. Lewith and Machin (1983)
reported that mock transcutaneous nerve stimulation (TNS or TENS) was effective for 30%
to 35% of chronic pain patients. Sham acupuncture, inserting needles into points
supposedly ineffective for the condition being treated, was effective for 50% of patients.
True acupuncture was effective for 60% to 75% of patients.

Proposed Mechanism of Action of Acupuncture Analgesia

Recently, considerable attention has been focused on identifying a physiological
mechanism to explain the effects of acupuncture. It has been proposed that the analgesia
associated with acupuncture is endorphin-mediated. Endorphins are opioid peptides.
Administration of an opiate antagonist (naloxone) has been shown to reverse acupuncture
analgesia in most, but not all, cases. In addition, cerebrospinal fluid levels of beta-
endorphin were elevated following acupuncture in patients with recurrent pain (Clement-
Jones, Tomlin, Rees, McLoughlin, Besser, & Wen, 1980; Han & Terenius, 1982; Andersson &
Lundeberg, 1995). Although the role of endorphins is generally acknowledged, the exact
mechanism for pain relief has not been established (Murray, 1995).

Much of the work on endorphins has been performed on lower species, in whom analgesia
may be induced as a response to stress thereby mediating the acupuncture response (Han &
Terenius, 1982). Other substances that may be involved in the acupuncture response include
norepinephrine, acetylcholine, dopamine, glutamate, gamma-aminobutyric acid, cAMP,
serotonin, biogenic amines, and substance P and other peptides (Han & Terenius, 1982;
Terenius, 1984; Xu et al., 1993; Belgrade, 1994; Murray, 1995). Andersson and Lundeberg
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(1995) noted similarities between acupuncture and muscle exercise. In both cases, afferent
nerve fibers are activated and neurotransmitters and hormones are released. Other
constructs for the physiological basis of acupuncture include a neural reflex mechanism
that uses a cutaneous stimulus to achieve a visceral response and a change (increase) in
blood flow as a result of peripheral stimulation. Thomas and Lundeberg (1996) suggested
that different acupuncture modes and parameters activate different inhibitory
mechanisms at various sites. Vincent and Lewith (1994) noted that the release of peptides
would have only a short-term effect thus some other explanation was needed for long-term
effects of acupuncture.

Indications

It is not possible to identify who is most likely to benefit from acupuncture. Acupuncture is
indicated as an alternative to conventional therapies, especially when those therapies
have failed. This report focuses on acupuncture for osteoarthritis, migraine and tension
headache, and low back pain.

Contraindications

Acupuncture is contraindicated when there is a strong need to treat the patient's medical
condition with conventional medicine (e.g., neoplasm or infection). It is also
contraindicated for patients who are severely debilitated or terminally ill. In both
instances, however, acupuncture could be used as an adjunct therapy.

Efficacy of Treatment or Procedure

Attempts to evaluate the efficacy of acupuncture using standard research methodologies
have proven difficult. Problems include the appropriateness of the experimental model
for pain, methods of assaying the neurochemicals, small sample sizes, and potential
overlap of acupuncture and stress-induced analgesia. There are also a number of variables,
many of which are difficult to control. These include: the definition of acupuncture, the
choice of points, the type of stimulation, the frequency and duration of treatments, and
finding a placebo similar to acupuncture but not expected to have a significant effect
(Belgrade, 1994; Thomas & Lundeberg, 1996). It can be argued that functional measures
(e.g., return to work, level of physical activity, level of medication intake) are more
appropriate for describing the outcomes of an acupuncture program. Comparisons between
studies are complicated by the differences in methodologies used.

Vincent and Richardson (1986) discussed the choice of a control group. A control group that
underwent no treatment allows for statements regarding the changes in patients that could
be expected given no treatment. However, this type of control group provides little
information about the role of the treatment being studied. If the control group is given a
pre-existing treatment, it is possible to establish whether a new treatment has any
advantage in terms of efficacy, side effects, or use of clinical resources but does not allow
for determination of the importance of specific ingredients within the treatment under
study. A placebo group has become the standard in research. A placebo group addresses
questions about what proportion of improvement is achieved through treatment factors.
Placebo treatments may be either acupuncture or non-acupuncture. A non-acupuncture
treatment (e.g., mock TNS) must be viewed by the patient as a credible treatment
alternative. Acupuncture placebo treatments usually involve either rubbing the skin with
the acupuncture needles (but not inserting the needles) or superficially inserting the
needles at theoretically irrelevant sites. This form of placebo is most effective for
patients with no prior experience with acupuncture. It is possible that any needling may
have therapeutic effects that would make it difficult for acupuncture to show a
superiority. Han (1994) noted that an acupuncture point is actually an area and it is
unknown how far away the irrelevant sites would have to be. Vincent and Richardson
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(1986) also noted that for research, a standard treatment protocol is necessary yet this is
contrary to the individualized nature of acupuncture treatment. Double-blind trials would
be nearly impossible to execute (requiring a naive and inexperienced practitioner)
necessitating single-blind trials with independent outcome assessment and monitoring of
patients' perceptions of the true and placebo treatments and the therapists' behavior
while administrating the two treatments.

Although cross-over studies have been suggested as an alternative for the evaluation of
acupuncture efficacy, Lewith and Machin (1983) noted that patients may be reluctant to
change to the alternative treatment if they are having success. In addition, there may be
insufficient time to assess the long-term benefits and the benefits may overlap if there is
insufficient time between treatments. Different conditions may need longer follow up times
(Vincent & Richardson, 1986).

Osteoarthritis

Thirty two patients with osteoarthritis of the cervical spine were studied by Eriksson,
Lundeberg, and Lundeberg (1991). This group of patients had previously responded well to
acupuncture and opioids. It was determined that their pain was nociceptive in origin. The
patients had experienced pain for 6 months or more and complained of aching at rest. Each
patient underwent acupuncture for 40 minutes including both manual and electrical
stimulation of the needles. Pain was rated by the patients before, during, and after
treatment using visual analog scales for pain sensation intensity (a sensory component) and
unpleasantness (an affective component). EA induced a significant alleviation of chronic
nociceptive pain from cervical osteoarthritis, especially the affective component of the
score (p<0.05 for the sensory component; p<0.01 for the affective component). When
acupuncture was preceded by diazepam (1 hour before) or naloxone (immediately before),
the pain alleviating effect of acupuncture was reduced (the only significant reduction
[p<0.05] in pain was in the affective component following diazepam).

A similar group of 44 cervical spine osteoarthritis patients (Thomas, Eriksson, &
Lundeberg, 1991) was treated with diazepam, placebo diazepam, acupuncture, or sham
acupuncture (intradermal insertion with no stimulation). The order of treatments for an
individual patient was randomized with 3 to 5 days between trials. The sensory and
afferent scales were used with pain assessed before and 2 hours after the treatment.
Diazepam was found to reduce the affective (p<0.01) and sensory (p<0.05) components of
pain while placebo diazepam alleviated the affective (p<0.05) but not the sensory
component. Acupuncture reduced the affective and sensory (p<0.01) components as did
sham acupuncture (p<0.05). There was no significantly different reduction in pain between
treatment with acupuncture, diazepam, or sham-acupuncture. There was significantly less
reduction in pain (p<0.05) with the placebo diazepam. The authors concluded that
benzodiazepines may be replaced by acupuncture for treatment of pain and other conditions
associated with unpleasantness.

Takeda and Wessel (1994) compared acupuncture with sham acupuncture. The 40 subjects
all had grade I - IV osteoarthritis of the affected knee. Inclusion criteria included pain in
one or both knees, radiological evidence of osteoarthritis, no change in medications for
arthritis and other conditions in the last 3 weeks, and no previous experience with
acupuncture of the knee. Subjects were randomized to either the acupuncture or sham
acupuncture groups. Pain, stiffness, and function were determined by a blinded assessor
before treatment, after 3 weeks of treatment, and at 4 weeks after completion of treatment.
The treatment consisted of 3 sessions per week for 3 weeks. For the acupuncture treatment
the needles were inserted, rotated, and inserted deeper until the subject experienced Teh-
chi or until the full depth of the needle was reached. The needles were left in place for 30
minutes and each was manually rotated back and forth for 5 minutes. The sham
acupuncture treatment consisted of superficial insertion of the needles (just enough to
puncture the skin) approximately 1 inch from the acupuncture points. The needles were
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touched periodically to give the impression that movement of the needles was taking
place. Over the course of the treatment and follow-up, both the sham and true acupuncture
were found to decrease (p<0.05) pain, stiffness, and physical difficulty in persons with
osteoarthritis of the knee. There were no differences in response between the treatment
groups. Male patients tended to respond better (regardless of the treatment) as did those
who experienced Teh-Chi during the treatment.

Headache

Hansen and Hansen (1984) reported data on 18 patients with chronic (average duration of
disease was 15 years) tension headache. Using a cross-over design, they evaluated
traditional Chinese acupuncture and a placebo (not specified). Each treatment was
administered 6 times during a 3 week period with a 3 week interval between treatments.
Significantly greater relief (p<0.05) was reported with the acupuncture treatment (31%
reduction in pain compared to 21% for the placebo group).

Thirty-two classical or common migraine headache patients were randomly assigned to
either acupuncture or sham acupuncture groups by Vincent (1989). Patients who had an
independent diagnosis of migraine from a neurologist, suffered from at least 2 or 3 migraine
symptoms, and had at least 2 full days of headaches per month were included in the study.
The acupuncture group was treated at 8 classical acupuncture points (4 bilaterally).
Needles were inserted to depths of 1 to 2 cm and left in place for 15 minutes. There were 10
seconds of manual stimulation every 5 minutes. The sham group received surface needling
with very light stimulation 2 to 3 cm from the classical acupuncture points. A 4 week
baseline period was followed by 6 weekly treatments and a 6 week follow-up period. The
credibility of both treatments was assessed along with headache intensity (via diary
entries 4 times per day), medications used, and psychological variables. One patient from
each group discontinued the treatments before completing the series leaving data from 30
subjects for the analysis. Both groups achieved reductions in both pain and medication
scores after the treatment but the changes were significantly greater (p<0.03) for the
acupuncture group. The 2 subject groups each perceived their treatment as credible. Gains
were maintained at 4 months and at 1 year with further improvement noted in the
acupuncture group. At 1 year, there was a significant difference (p<0.05) in the pain scores
of the true acupuncture and sham acupuncture groups. Five of the patients had continued
acupuncture treatments.

Carlsson, Fahlcrantz, and Augustinsson (1990) compared acupuncture to physiotherapy for
treatment of chronic tension headache in 62 patients (33 with mixed tension and migraine
headache with a predominance of tension headache) invited to participate in the study.
The patients were randomized to one of the two treatment options. A visual analog scale
was used to assess the severity of the headache. Muscle tenderness (via palpation of 6
pericranial muscles) and neck mobility were also determined. Both groups were similar at
baseline. The physiotherapy sessions were individualized for each patient and included
components to teach the patient to handle situations with as little tension as possible.
There were a total of 10 to 12 sessions over a 2 to 3 month period. Acupuncture (including
EA in the second and subsequent sessions) at 6 classical Chinese acupuncture points was
completed over a period of 2 to 4 weeks with 4 to 5 sessions (an additional 4 to 5 sessions
were completed if the patient reported relief). Both groups reported significant reductions
in headache intensity (p<0.001 for the therapy group and p<0.05 for the acupuncture
group) with significantly lower (less pain) scores for the physiotherapy group. Muscle
tenderness was significantly reduced (p<0.01) for all 6 muscles in the therapy group but
only for 3 muscles in the acupuncture group. Neck rotation was not affected by either
treatment. Only the physiotherapy group markedly decreased their intake of analgesics.

Tension headache patients were randomly assigned to either an active treatment group or
a placebo group (Tavola, Gala, Conte, & Invernizzi, 1992). The acupuncture group was
treated at 6 to 10 points. The needles were inserted to a depth of 10 to 20 mm until the
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patient showed pain, torpor, or swelling around the point. The choice of points was made
on an individual basis and was allowed to change from session to session. The placebo
treatment consisted of insertion of the same number of needles in the same general areas
(but not at acupuncture points) to a depth of 2 to 4 mm. Sessions were 20 minutes in length
and were held once a week for 8 weeks. Headache intensity, duration, and frequency were
monitored along with a headache index, the consumption of analgesics, and a headache
improvement index. There was a decrease in frequency of episodes, a decrease in the
headache index, and a decrease in the use of analgesics, with greater (although not
significant) decreases in the acupuncture group. At one month after treatment, 87% of the
acupuncture group and 60% of the placebo group showed at least a 33% improvement. By
one year, 53% of the acupuncture group and 47% of the placebo group were still considered
responders (>33% improvement). It was concluded that traditional Chinese acupuncture
was not differently effective from the placebo.

Hesse, Mogelvang, and Simonsen (1994) studied migraine patients. All of the patients
(n=85 initially with n=77 in the final analysis) had a history of migraine for at least 2
years with 2 to 6 anamnestic attacks monthly. None had prior experience with
acupuncture. The patients were randomly assigned to receive either acupuncture with
placebo tablets or 100 mg per day of metoprolol (a selective beta blocker) with placebo
stimulation. The acupuncture treatment consisted of trigger point inactivation by dry
needling the point for a few seconds with the sharp end of the needle. The placebo
stimulation consisted of superficial touching with the blunt end of the needle. Both
activities took place at the most tender trigger points in the muscles of interest. The
number of trigger points needled per treatment, the interval between treatments, and the
total number of treatments were determined individually for patients in the acupuncture
group; for the others, the variables were chosen at random from the range of values
achieved by the treatment group. Patients kept a diary of the frequency, severity, and
duration of migraine attacks, did a global rating of the migraine attack, and noted the
frequency of tension type headaches and the consumption of analgesics. Patients in both
groups experienced a significant (p<0.01) decrease in the frequency of attacks with no
difference between groups. The global rating of the migraine attack was significantly
(p<0.05) higher (more severe) for the acupuncture group. There was no difference between
groups with regard to the duration of the attacks. Side effects were more notable in the
metoprolol group (18 events vs. 3 in the acupuncture group). Compliance with the drugs
was good (only 1 in the metoprolol group and 2 in the placebo tablet group took fewer than
75% of the pills prescribed, based on pill count data). The authors considered the
acupuncture treatment to be a valuable supplement to the list of treatment options when
beta-blockers are contraindicated or when the side effects are unbearable.

Low Back Pain

Coan et al. (1980) randomly assigned 50 chronic low back pain patients (pain for 2 6
months) to either an immediate treatment group or a delayed treatment group (control).
The treatment consisted of at least 10 sessions of acupuncture performed according to the
classical meridian theory. The delayed group began treatment 8 weeks or more after their
initial evaluation. There was no placebo acupuncture condition; the acupuncturists
considered that unethical. Information was gathered on the patients' history of back
surgery, medication use, and physical ability (e.g., straight leg raise, range of motion of
the back). In the group receiving immediate treatment, at a mean of 10.3 weeks after the
start of treatment, 83% reported improvement, 17% reported no change, and none were
worse. In the delayed treatment group, at the end of the no treatment period (a mean of 15
weeks), 31% reported improvement, 44% reported no change, and 25% reported they were
worse. Following acupuncture, at a mean of 25 weeks into the study, 75% reported
improvement with 25% reporting no change. When the 2 groups were combined 31 of 39
patients who received adequate treatment reported improvement. The remaining 11
patients were considered to have received inadequate treatment (7 took no treatment at all
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and 4 stopped treatment after 6 or fewer sessions). At 40 weeks, 58% of those who received
adequate treatment were improved compared to 11% of those who received inadequate
treatment. The authors noted that some patients did not show a response until they had
completed 8 to 10 treatments.

In a cross-over study by Mendelson, Selwood, Kranz, Loh, Kisdon, and Scott (1983), 95
chronic low back pain patients were randomly assigned to receive either acupuncture or a
placebo treatment for the first phase of the study. The acupuncture (with an average of 8
needles at classic acupuncture points) consisted of manual stimulation of the needles until
"Teh-Chi" was achieved. The needles were then left in place for 30 minutes. The placebo
group received an intradermal shot of lidocaine (at non-acupuncture, non-tender sites)
followed by superficial insertion of the needles. The needles were left in place for 30
minutes with no stimulation. Each treatment phase was 4 weeks with a 4 week rest period
between treatments. Patients were evaluated at baseline, during the rest period, and
during the follow-up period. Variables monitored included psychometric scale scores,
suggestibility, expectation of pain relief, spinal mobility, and pain (using a visual analog
scale and questionnaires). Of the initial group of 95, 77 completed all phases of the study.
In the first treatment phase, both groups experienced a significant (p<0.001) decrease in
pain score (40% for the acupuncture group and 26% for the placebo group; p>0.6). During
the second treatment phase, the decrease in pain continued. For the group now receiving
placebo treatments, the decrease was 40% (p<0.001) while the group now receiving
acupuncture decreased by 19% (p<0.03). The difference between groups was significant
(p<0.05). There was a trend toward a difference based on treatment order with those
treated with acupuncture initially having a better response when subsequently treated
with the placebo. Overall, the pain reduction was 26% with acupuncture and 22% with
placebo (p>0.6).

Macdonald, Macrae, Master, and Rubin (1983) chose inert surface electrodes for their
placebo condition. The acupuncture treatment group experienced only subcutaneous
insertion of the needles with care taken to avoid penetrating the muscles or their fascia.
Time of insertion was increased if a treatment failed to produce beneficial results. If
necessary, electrical stimulation was added to the treatment protocol. The maximum
number of treatments administered was 10 (with fewer treatments given if further
improvement did not occur or if the patient's pain progressed). The 17 patients (all with
chronic low back pain that had failed to respond to appropriate conventional methods of
treatment) were randomly assigned to either the acupuncture or placebo treatment. The
acupuncture group responded significantly better than the placebo group for the following
variables: pain relief after each treatment (p<0.01), activity pain score reduction
(p<0.05), physical signs reduction (p<0.01), severity and pain area reduction (p<0.01), and
combined average reduction (p<0.01). Only the pain score reduction was not significantly
different between the two groups (values of 57.2% for the acupuncture group and 22.7% for
the placebo group were reported).

A comparison of TENS, mock TENS (with a fully discharged battery), and acupuncture
(EA) was reported by Lehmann et al. (1986). The 54 patients were randomly assigned to
one of the treatment groups while controlling for whether they had prior lumbar surgery.
The TENS treatments were administered 5 days/week for 3 weeks while the EA
treatments were twice a week. The choice of acupuncture points was determined based on
the individual patient's pattern of pain (with other aches and pains often treated
concomitantly). The programs were evaluated using physical measures (including trunk
strength and spine range of motion) and pain ratings (including peak pain, average pain,
and degree of disability). For each treatment, there were significant improvements from
the initial evaluation to completion of the treatment program (p<0.002) and a non-
significant regression from discharge to follow-up (6 months). No significant differences
were observed between treatment groups with respect to overall rehabilitation although
the acupuncture group had slightly better results.
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Thomas and Lundeberg (1994) studied patients with chronic low back pain (6 months or
longer) of nociceptive origin. Of an initial group of 43 patients, 33 were randomized to one
of three treatments (manual stimulation of the needles, low frequency electrical
stimulation of the needles, and high frequency electrical stimulation of the needles) and
10 were put on waiting list and served as untreated controls. The treatment the patient
was randomized to became their initial "trial" treatment. Each patient was allowed to
try each of the treatments and to then continue (for up to 10 sessions) with the protocol of
their choice. The acupuncture needles were inserted at 9 to 10 points. Manual stimulation
(rapid backwards and forwards rotation) was done to produce Teh Chi. For the manual
stimulation group, this procedure was repeated on every needle at 5 minute intervals. For
the electrical stimulation, 2 pairs of needles were connected to the electrical stimulation
unit (with no further stimulation of the remaining needles). Low frequency stimulation
was at 2 Hz while high frequency stimulation was at 80 Hz. Each session lasted for 30
minutes. Patients were evaluated at 6 weeks and 6 months. The parameters studied
included activities of daily life related to pain, pain descriptors, and a clinical assessment
of mobility. At 6 weeks, the patients receiving treatment (of any type) had improved on
mobility (all aspects except straight leg raise), words (pain descriptors), and subjective
assessment (by the patient). Activity (number of activities showing <50% pain) was not
significantly improved. When patients were divided by type of stimulation used, data
from 27 patients was available (7 with manual stimulation, 9 with low-frequency
stimulation, and 11 with high-frequency stimulation). Following treatment, the low
frequency stimulation group showed significantly greater improvements (compared to the
other stimulation methods) for words (number of words describing the intensity or
unpleasantness of the pain) (p<0.05) and the subjective assessment of pain (p<0.001). Both
the manual stimulation (p<0.01) and the high-frequency stimulation (p<0.001) groups
improved on the subjective assessment of pain. At 6 months, patients in the low frequency
stimulation group continued to improve on mobility of right lateral flexion (p<0.05),
number of activities showing <50% pain (p<0.05), words chosen from the word chart
(p<0.01), and the subjective assessment (p<0.001). For the high frequency group, straight
leg raise was significantly improved at the follow-up (p<0.05). _

Related Studies of General Chronic Pain

A number of studies have looked at the effects of acupuncture on patients with a wide
range of chronic pain conditions. Lee, Anderson, Modell, and Saga (1975) studied patients
who had already attempted pharmacological therapy and/or surgery. The group
included patients with osteoarthritis, rheumatoid arthritis, low-back pain, and
headache. One group of patients (n=128) had treatments on 4 successive days alternating
between proper (meridian) and arbitrary points. A second group of patients (n=133) had
all treatments in the proper locations. Electroacupuncture was used. There was a trend
toward increased pain relief with successive treatments but there was no difference
between treatment sites. The majority (54%) of patients reported an excellent degree
(375%) of pain relief immediately after the fourth and final treatment. At 4 weeks after
treatment, excellent results were reported by 18% of the patients. Given that the 18% had
unsuccessfully attempted to use conventional therapies, the authors concluded that
acupuncture may have a role for those whose pain relief is resistant to other methods.

ter Riet, Kleijnen, and Knipschild (1990) completed a meta-analysis of studies that used
needle acupuncture (including EA) to treat patients with chronic pain of at least 6 months
duration. The methodology of each study was scored on a 100 point basis taking into
account factors like number of patients, length of follow-up, blinding, and description of
procedures used. The highest score (among 51 publications) was 62 out of 100. The authors
noted that no studies of high quality seemed to exist. Results from studies that scored 50%
or greater of the maximum score were often contradictory. Notable deficiencies included
heterogeneous study groups, inadequate numbers of patients, loss to follow-up, and
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inadequate periods of follow-up. They found it impossible to reach a definitive conclusion
about the efficacy of acupuncture for the treatment of chronic pain.

Patients with idiopathic pain disorder were studied by Thomas, Arner, and Lundeberg
(1992). The 12 patients were preoccupied with pain (not solely due to headache) for at
least 6 months. The pattern of pain was either not related to or inconsistent with any
pathology that was present. The pain was also not due to any affective disorder. Pain
intensity, on a scale of 0 (no pain) to 100 (worst pain ever), was recorded daily every 2
hours for 2 weeks prior to treatment and throughout the treatment phase. Treatments were
administered at 2 to 3 week intervals (or more frequently). The goal was 10 sessions but, on
average, 7 sessions were completed. Ten of the 12 patients reported little or no benefit of
acupuncture while 2 reported longer lasting benefits. It was concluded that other
treatments might offer more benefits in cases of idiopathic pain disorder.

Carlsson and Sjolund (1994) completed a follow-up of 211 patients with chronic non-
malignant pain who were treated with needle acupuncture 3 to 5 years previously. Pain
was classified as nociceptive (e.g., migraine, localized tissue destruction), neurogenic (e.g.,
nerve, nerve root, or CNS injury), or psychogenic (conditions not fitting either of the above
categories). All patients who had reported pain relief immediately following their last
treatment session (n=85) were sent, and responded to, a questionnaire. Thirty percent of
those with post-treatment pain relief experienced relief of <1 month, 30% had relief for 1-
6 months, and 40% had relief for >6 months (many for >1 year). Immediately after
treatment, 50% of those with nociceptive pain reported relief compared to just 32% of
those with neurogenic pain and 15% of those with psychogenic pain. The long-term
outcome was also better for the nociceptive pain group. Only those patients with pain
relief of >6 months had a noticeable increase in activity at home or at work. Included in
the patient population were 48 with predominantly migraine headache and 31 with
predominantly tension headache. Patients with migraine responded better to acupuncture
both initially and in follow-up evaluations. Relief of greater than 6 months duration was
noted for 36% of the migraine patients and 10% of the tension headache patients
(p<0.005).

Risks and Limitations

Common side effects include fainting (about 1% of patients), bruising (about 1% of needle
sticks), and persistent soreness that outlasts the treatment by hours to days. Rare, but
reported, conditions include cellulitis and contact dermatitis (due to the nickel content of
most stainless steel needles), abortion (due to stimulation of uterine contractions and
cervical dilatation), pneumothorax, hepatitis B (when clean needle techniques have not
been used), other infections such as endocarditis, staphylococcal sepsis, and osteomyelitis,
and spinal cord and peripheral nerve injuries (due to migration of a broken needle
fragment) (Belgrade, 1994).

Acupuncture is not intended to replace pharmacologic or other conventional treatment but
rather, to be an alternative or adjunctive therapy (Owens & Ehrenreich, 1991). The use of
acupuncture may reduce the dosage and frequency of pharmacologic intervention.

Alternative Forms of Treatment

Conventional approaches to treatment of chronic pain include the use of medications (e.g.,
NSAIDS, antidepressants, opioids), neural blocks, physical therapy, and biofeedback and
meditation techniques.

Several forms of therapeutic touch can be considered as alternatives or adjuncts to these
conventional treatments (Owens & Ehrenreich, 1991). These methods may or may not
result in complete elimination of pain, improved quality of life, and reduced use of
pharmacologic agents. Some examples are:
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¥ Healing Touch - massaging of points along one or more of the 12 meridians to achieve a
rebalance or repatterning of the energy flow (life force);

¥ Meridian Tracing - massaging of points along the meridian that traverses the area of
discomfort;

¥ Reflexology - massaging of the hands or feet (key areas on the hands and feet
correspond to specific regions of the body).

Alternatively, acupuncture points may be stimulated using the fingers or knuckles
(acupressure), laser technology, or TENS units.

Epidemiology and Costs

At Abbott-Northwestern Hospital's Pain Clinic, it is estimated that there are 10 to 20
patient treatments per week. At an acupuncture facility, it is likely that there are more
than 50 patient treatments per week.

The charge for each treatment session can vary from $40.00 to $100.00. A typical program
may include 10 sessions.

Summary

This report focused on the use of acupuncture specifically for treatment of pain associated
with osteoarthritis, migraine and/or tension headache, and low back pain. There have
been controlled (Grade A) studies of the effectiveness of acupuncture in those areas. Many
of the studies are flawed, however, due to difficulties with defining the appropriate
experimental model for pain, small sample sizes, difficulties in selecting an appropriate
control group, and inadequate follow-up.

Recognizing that the literature is flawed, the ICSI Technology Assessment Committee
concludes the following:

1. The benefits of acupuncture are not experienced by every patient. To date, there is no
way to identify who is most likely to benefit from the procedure. Acupuncture may be
helpful for patients who have unsuccessfully exhausted the conventional treatment
modalities. There is an ongoing need for monitoring of acupuncture trials and for outcome
assessment.

2. If acupuncture is being considered, it must be part of a comprehensive pain treatment
program that may include behavioral, pharmacological, and/or physical therapies. The
role of acupuncture in a comprehensive treatment program is still being defined. Patients
should receive a limited number of treatment sessions with an opportunity to re-evaluate
their treatment options after completion of those sessions.

3. Acupuncture is a safe procedure when performed by properly trained individuals in a
clinical environment using sterile, disposable needles.

4. For pain associated with osteoarthritis, there is evidence of efficacy equivalent to
treatment with diazepam (Thomas et al., 1991). No difference was reported between true
and sham acupuncture (Takeda & Wessel, 1994).

5. For headache pain, acupuncture has been shown to be superior (Hansen & Hansen, 1984;
Vincent, 1989) or equal to (Tavola et al., 1992) sham acupuncture and comparable to
physiotherapy (Carlsson et al., 1990) or beta-blockers (Hesse et al., 1994).

6. Studies of acupuncture for low back pain have found acupuncture to be more beneficial
than no treatment (Coan et al., 1980) or placebo in the form of inert surface electrodes
(Macdonald et al., 1983) and comparable to superficial insertion of needles following an
intradermal shot of lidocaine (Mendelson et al., 1983) or TENS (Lehmann et al., 1986). In
low back pain of nociceptive origin, manual stimulation, low frequency stimulation, and
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high frequency stimulation each resulted in improvement with greater and longer duration
improvement noted following low frequency stimulation (Thomas & Lundeberg, 1994).
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