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Two Configurations of Static Magnetic Fields
for Treating Rheumatoid Arthritis of the Knee:
A Double-Blind Clinical Trial

Neil A. Segal, MD, Yoshitaka Toda, MD, Joseph Huston, MD, Yukihiko Saeki, MD, Masatoshi Shimizu, MD,
Howard Fuchs, MD, Yasunori Shimaoka, MD, PhD, Robert Holcomb, MD, PhD,
Michael J. McLean, MD, PhD

ABSTRACT. Segal NA, Toda Y, Huston J, Saeki Y, Conclusions:Both devices demonstrated statistically signif-
Shimizu M, Fuchs H, Shimaoka Y, Holcomb R, McLean MJ. icant pain reduction in comparison to baseline, with concor-
Two configurations of static magnetic fields for treating dance across multiple indices. However, a significant differ-
rheumatoid arthritis of the knee: a double-blind clinical trial. ence was not observed between the 2 treatment grqups (
Arch Phys Med Rehabil 2001;82:1453-60. :23). In future studies, the MagnaBloc treatment should be

Objective: To assess the efficacy of a nonpharmacologic,.Compared with a nonmagnetic placebo treatment to character-

noninvasive static magnetic device as adjunctive therapy fogig erILtEi?jgttg mg{ﬁggg?&pﬁﬁgﬂ?{i?r E::ienaigglg)tll?ﬁé -\I/—thlﬁ frt]ng
knee pain in patients with rheumatoid arthritis (RA). 9 9

e X O . Netic devices.
C”rlil)igzigtﬂélRandomlzed, double-blind, controlled, multisite Key Words: Arthritis, rheumatoid; Knee; Magnet; Rehabil-

Setting: An American and a Japanese academic medical@tion: . A '
center a% well as 4 community rheﬂmatology and orthopedics, © 2001 by the American Congress of Rehabilitation Medi-
practices. cine and the American Academy of Physical Medicine and
Patients: Cohort of 64 patients over age 18 years with Rehabilitation
rheumatoid arthritis and persistent knee pain, rated greater than . . . .
40/100mm, despite appropriate use of medications. HEUMATOID ARTHRITIS (RA) is a disabling disease
Intervention: Four blinded MagnaBloc™ (with 4 steep field _that,llmlts. patients’ mobility, hampers work, and reduces
gradients) or control devices (with 1 steep field gradient) werdPatients’ quality of life. Joint pain and inflammation, as well as
taped to a knee of each subject for 1 week. patients’ and physicians’ assessment of disease activity and
Main Outcome Measures:The American College of Rheu- physical functioning, are used as indices of the effectiveness of
matology recommended core set of disease activity measurdigatments. Pharmacologic agents commonly used in the treat-
for RA clinical trials and subjects’ assessment of treatmenfNent of RA are often costly, and possess numerous potentially
outcome. toxic side effects that limit their use with many patients. In
Results: Subjects randomly assigned to the MagnaBloe:(  Older patients, chronic use of nonsteroidal anti-inflammatory
38) and control treatment groups & 26) reported baseline drugs is associated with a high frequency of adverse effécts.
pain levels of 63/100mm and 61/100mm, respectively. ATreatment with corticosteroids, other immunosuppressants, or
greater reduction in reported pain in the MagnaBloc group waglisease-modifying anti-rheumatic drugs may result in harmful
sustained through the 1-week follow-up (40.4% vs 25.9%) andn€tabolic, renal, or pulmonary side effects, necessitating ex-
corroborated by twice daily pain diary results € .0001 for ~ Pensive laboratory monitoring. Minimizing toxic side effects
each vs baseline). However, comparison between the 2 groud treatment costs is as important as therapeutic efficacy in
demonstrated a statistically insignificant differenpe<( .23).  identifying useful new treatment modalities. .
Subjects in the MagnaBloc group reported an average decreaseElectromagnetic fields have been used therapeutically for
in their global assessment of disease activity of 33% over 2000 years for a wide range of indicatiohBlacebo-controlled
week, as compared with a 2% decline in the control grqug ( trials with pulsed electromagnetic field therapy have shown
.01). After 1 week, 68% of the MagnaBloc treatment groupdecreased pain and improved functional performance in pa-
reported feeling better or much better, compared with 27% ofi€nts with osteoarthritis of the kneeThere have also been
the control group, and 29% and 65%, respectively, reportedeports of the use of static magnetic fields in treating fibromy-

feeling the same as before treatmemt<( .01). algia® postoperative and traumatic wound pain, and ligamen-
tous injuriess but such studies cannot generally be found in the
peer-reviewed medical literature. There have also been some

_ placebo-controlled studies that demonstrated no significant re-

(Huston, Fuchg) and Deparment of Newology. (olcomb, MoLean), vanderbf o0 €Xercise-induced muscle paiar low back pain (LBP}.

Universi’ty Medical Centef, Nashville, TN; Ortr?gpedics and’ Rheumatélogy Clinic The .magnetlc fle|dS prOduce.d by the devices us.ed in these

(Toda); Department of Medicine Ill, Osaka University Medical Center (Saeki); Hino studies had a tissue penetratlon of 1 to 3mm, which may not

Hospital (Shimizu); and Yukioka Hospital (Shimaoka), Osaka Prefecture, Japan. have been sufficient to have effected pain generators.

Accepted in revised form September 7, 2000. In contrast, pilot studies have suggested that certain static

Supporte;d by the Vanderbllt University Medical Scholars Program and the HO"magnetic fields, with deeper tissue penetration, may be effica-
comb Medical Research Institute.

An organization with which one or more of the authors is associated has receive@iouS in the_ trea_tment of |OC_a|ized pain in D_OStDO|i0mye|itiS
or will receive financial benefits from a commercial party having a direct financial Syndrome®, diabetic neuropathic leg paiichronic mechanical
interest in the results of the research supporting this article. LBP11 (a|50, Holcomb et al, unpublished data) and mechanical

Reprint requests to Michael J. McLean, MD, PhD, 437 MCS Vanderbilt University : :

Medical Center, Nashville, TN 37238:mail:michadl.miean@momailvenderbiltedu.  KNE€ PN, as well as pain secondary to RA of the kAdere
0003-9993/01/8210-6335$35.00/0 is also evidence that inflammatory synovitis, induced in the

d0i:10.1053/apmr.2001.24309 hind joints of rats, can be significantly suppressed by exposure
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1454 MAGNABLOC THERAPY FOR RHEUMATOID ARTHRITIS, Segal

to a static magnetic fieleB With increasing evidence that both valid information about the therapeutic potential of the 2 de-
symptomatic pain and the pathologic cellular immune responsegices. Therefore, a magnetic control device was selected over
in arthritic joints can be significantly suppressed with the use ofa nonmagnetic placebo device to ensure the study’s blinded
static magnetic fields, larger randomized, double-blind, connature.
trolled clinical trials to assess the therapeutic efficacy of static
magnetic fields are needed. Such trials will help in accuratelstudy Subjects
assessing the effect of magnetic field therapy, which differs
from pharmaceutical assessment.

This randomized, double-blind, controlled, multisite clinical
trial was initiated to examine the efficacy of a novel magnetlcgefined by the American Rheumatism Association’s 1987 Re-

treatment device as adjunctive therapy for knee pain in patlentwsed Criteria for the Classification of Rheumatoid Arth#js

with RA. Principal outcome measures included patients’ re- ain related to joint use; functional impairment; clinical evi-
ported pain intensity during MagnaBloc™ therdpgas re 8 £ infl J ti h i li pﬁ S d .
corded in a pain diary, compared with their initial level of pain. _?_nce to r:n amma |ond_( ela}[, S\t/ve Intgd et US'%n)' thd no s'lgo-l
Previous studies have not adequately examined the duration Icant change In medical treatment during the study perod.
agnetic fields produced by the MagnaBloc can interfere with

the effect after application of a magnetic field. Thus, the . e o
degree, rapidity of onset, and the duration of relief were alsg@'diac pacemakers. Additionally, the device's safety for preg-

assessed. The study was also aimed at determining whether tR@nt women has not been established. Morbid obesity results in
level of physical functioning increased in patients who received€chnical difficulty encountered both in affixing the devices and
MagnaBloc therapy as compared with those treated with conin field penetration of the fat layer that surrounds the nerve
trol devices. structure in question. Thus, subjects were excluded if they met
The MagnaBloc is a noninvasive device with no known any of the following criteria: diagnosis of malignant disease;
significant risks. Pilot studies support its efficacy in treatingunder 18 years of age; pregnant; severe or unstable neurologic
mechanical LBR! as well as pain secondary to RA of the deficit, including demyelinating disease or symptomatic herni-
knee?? The magnetic field produced by the MagnaBloc revers-ated vertebral disk; pacemaker or prosthesis that might be
ibly blocks action potential firing by adult dorsal root ganglion adversely affected by a magnetic field; acute direct trauma by

Volunteers included patients over age 18 years with RA and
| persistent knee pain despite appropriate use of medications.
Subjects had to meet the following criteria: active RA as

cells in monolayer cell culturg:16 history or on examination; morbid obesity; history of bilateral
total knee arthroplasty (resulting in no natural joint for study);

METHODS history of receiving injections in the affected knee within 6

weeks before the study period; active unresolved litigation;

MagnaBloc Devices prisoner; or unwilling to abide by the protocol. There is a

The MagnaBloc is a nonpharmacologic, noninvasive, quadprecedent for including only those patients Wlth a baseline pain
rapolar static magnetic device with 4 permanent centeScore of 40/100mm or greater?2Patients with a low level of
charged, rare earth magnets arrayed with alternating polarity iR@in at the outset do not experience a significant reduction in
a hypoallergenic plastic case. It is approximately 3.5cm intheir pain intensity. Thus, volunteers were excluded by their
diameter, weighs approximately 30g, and generates magnetRain level as patients with minimal pain, defined as less than
fields of about 190mT over each pole. Much larger time-40mm/100mm on a visual analog scale (VAS), do not have
invariant magnetic fields, such as those produced by magnetigain sufficient to determine whether the treatment is effica-
resonance imaging (MRI) devices, have not been shown to beious.
harmful to humans or animalg:1°

The magnetic field produced by the square array of theassessments

magnets (neodynium-iron boron) penetrates 5cm into cadaveric . .
tissue, as determined with a hand-held gauss meter. The field Study design followed the American College of Rheumatol-

produced contains regions of steep gradients (0.1-40T/m) iR9Y'S (ACR) recommended core set of disease activity mea-
the range found at the aperture of clinically used MRI ma-sures for RA clinical trial$2* The following assessments
chines. There is a magnetic flux return ring on the nontreatmenivere made: (1) rheumatologist’s global assessment of disease

side, which maximizes the flux to the treatment site. activity (R-GADA), (2) Westergren erythrocyte sedimentation
rate (ESR) or C-reactive protein, (3) range of motion (ROM) of
Control Devices the knee by goniometry, (4) examination for tenderness, (5)

examination for swelling, (6) patients’ assessment of physical

The control devices were assembled at the same factory 38ncti : . h
: RS nction, (7) 100mm VAS score for pain, (8) subjects’ global
the MagnaBloc, and were designed toifdistinguishable from ssessmén% of disease activity (S-gADA() ) ©) 'J[he Mgdified

the MagnaBloc devices in size, shape, material, and balance. éealth Assessment Questionnaire (MHAQ) for difficulty in

0.5-mm steel plate was placed in the plastic MagnaBloc case’™. ot . ,
with 3 aluminum “blanks” and 1 neodynium magnet in place of aily activities2425and (10) subjects’ assessment of treatment

the quadrapolar MagnaBloc array. A sheet of lead was als@utcome. TheMHAQ is a standardized set of 8 questions
enclosed to give the control device a mass identical to that oPout activities of daily living (ADLs) to which subjects
the MagnaBloc. This configuration results in a unipolar mag-respond that they can accomplish tasks such as buttoning a
netic field against the patient in contrast to the MagnaBloc'sshirt or turning on a faucet without difficulty (1 point), with
quadrapolar alternating array. The field is further dampened bgome difficulty (2 points), with great difficulty (3 points), or
the steel plate, resulting in a maximum field strength at theonly with help (4points). Each respondent’s points are tabu-
surface of 72mT and no areas of alternating polarity. lated and divided by 8, yielding a MHAQ score ranging be-
A study with a nonmagnetic placebo, in which the blind tween 1 and 4%

could not be maintained, would invalidate the placebo treat- This study was conducted with the approval of the Vander-
ment. It was decided that protecting the blind would yield morebilt University Committee for the Protection of Human Sub-
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MAGNABLOC THERAPY FOR RHEUMATOID ARTHRITIS, Segal 1455

jects and the Osaka University Medical Center Board of Ethicawith Transpore™ tageover each device. At baseline (before

for Clinical Research. treatment), 1 hour, 1 day, and 1 week after placement of the
o devices, MHAQ, VAS, and all other baseline questionnaires
Statistical Methods were repeated. Subjects were instructed to leave the devices

Continuous variables were analyzed by nonparametric metraped in place until the 1-week follow-up visit. In addition to
ods, using the Wilcoxon signed-rank test (changes in pairthe measurements at the 4 time points listed above, each
intensity of VAS) or the Mann-Whitney test (MHAQ, S-  subject was given a 7-page pain diary consisting of 2,100-mm
GADA, R-GADA). Chi-square analysis was completed on thelines per page and instructed to rate the level of pain in the
dichotomized subjects’ assessment of treatment outcome arittated joint on awakening and before going to sleep each day.

dichotomized change in pain results. The left end of each line was labeled “no pain,” and the right
“pain as bad as can be.” One week after placement of devices,
Procedures subjects were reassessed with Westergren ESR and C-reactive

MagnaBloc and control devices were packaged 4 each ifrotein, MHAQ, VAS, as well as R- and S-GADA,; the rheu-
identical boxes, which were labeled with consecutive numbergnatologist’s examination was repeated in the same manner as
by a research assistant not involved in this study. Assignmert baseline. o ] )
of MagnaBloc or control devices to each consecutively num- At the 1-week follow-up visit, subjects returned the pain
bered box was determined by computerized coin flip. Consecdiary and blinded devices were removed; examination con-
utive patients with RA who met inclusion criteria and who firmed that the subjects had left the blinded devices in place. At
consented to participate were enrolled. A standard examindhis time, all subjects were offered true MagnaBloc devices for
tion of the joints, including assessment of tenderness an@ontinued use. The code numbers identifying MagnaBloc and
swelling and measurement of ROM by goniometry, was donecontrol devices were not broken until all patients completed the
by rheumatologists. A global assessment of disease activit§tudy. At study completion, all poles of each device were tested
(R-GADA) was made by placing a mark on a 100-mm line. With & hand-held gauss meter; all fields at the device surfaces
The left end of the line indicated no disease while the right endvere within the parameters for MagnaBloc and control devices
indicated greatest disease severity. Patients reported baselig€ detailed in Methods, confirming that there was no deterio-
levels of pain on a pain VAS, and completed the MHAQ, theration in field strength. . . .
S-GADA, and subjects’ assessment of physical functioning. All explanations and instructions given to Japanese patients
Westergren ESR and/or C-reactive protein were also assessetld physicians were identical to those given to American

With the patient seated and the leg flexed 90° at the knee, 8ubjects and physicians. However, informed consent, MHAQ,
blinded devices were applied over the suprapatellar and inpain dairies, and rheumatologists’ data collection forms were
frapatellar bursae, and over the medial collateral and the laterdfanslated into Japanese.
collateral ligaments to cover broadly joint swelling and in-
flamed synovium (fig 1). Devices were affixed to the skin RESULTS
around the joint by double-stick adhesive tape and reinforced

Demographics

The trial enrolled a cohort of 64 patients who presented with
knee pain to their rheumatologists from October 1998 through
May 1999. The &enters participating in the study were: firé-
vate rheumatology office of Medical Specialists of Nashville;
the Arthritis and Joint Replacement Center at Vanderbilt Uni-
versity Medical Center in Nashville, TN; the Osaka University
Medical Center Department of Medicine lll; and Yukioka
Hospital, Toda Clinic, and Hino Hospital in Osaka, Japan.

Of 64 patients with a baseline pain score of 40/200mm or
greater, 38 were randomly assigned to the MagnaBloc treat-
ment group, and 26 were randomly assigned to the control
group. The 2 cohorts were similar in age, gender, race, duration
of disease, level of independent ADLs as assessed by MHAQ,
baseline level of pain, and degree of satisfaction with their
quality of life (table 1).

o _o

. e e
TN et YT

Changes in Pain Intensity

Baseline pain levels of 63/100 and 61/100mm were reported
by the MagnaBloc and control groups, respectively. At the
1-day follow-up, the MagnaBloc group showed a greater re-
duction in joint pain than did the control group (31.4% vs
26.5% reduction); this reduction was sustained at the 1-week
follow-up (40.4% vs 25.9%). This greater reduction in pain at
each time point was corroborated by the diary entries made
twice daily, even considering daily pain fluctuations through-
out the study (fig 2).

Comparison of each groups’ average changes in pain inten-

YR A
AEEeNs S Ry N
-

s

Side View Front View sity with respect to their baseline level of pain shows a high
level of significance < .0001). However, comparison of the
Fig 1. Placement of devices. change in pain intensity between the 2 groups shows a statis-
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Table 1: Demographics of Randomized Subjects With Baseline

Pain 40/100mm

Randomized Group MagnaBloc (n = 38)  Control (n = 26)
Gender (M/F) 5/33 3/23
Race

Caucasian 17 6
Japanese 17 19
African American 4 1
Average age (yr) 59.5 61.4
Average duration of RA (yr) 11.8 11.8
Average baseline MHAQ 1.6 1.4
Average baseline pain 63/100mm 61/100mm
Satisfaction with activities
Very satisfied 3% 4%
Somewhat satisfied 22% 24%
Somewhat dissatisfied 1% 40%
Very dissatisfied 35% 32%

Abbreviations: M, male; F, female.

Bloc group and increased 6% on average in the control group
(p < .15).

Rheumatologist’'s Global Assessment of Disease Activity

The R-GADA revealed greater @iase severity in the Magna-
Bloc group at the outset, averaging 49.0/100 versus 43.0/
100mm in the control group. There was an average reduction of
16.7mm in the MagnaBloc group and 7.5mm in the control
group, yielding a less severe disease severity in the MagnaBloc
group after 1 week. These changes reflect a R-GADA decline
of 14% in the MagnaBloc group and 7% in the control group.
This difference between the groups showed a trend, but re-
mained statistically insignificanp(< .18).

Serum Analysis for Acute Phase Reactants

In the MagnaBloc group, average ESR results rose from 43.8
pretreatment to 45.5 at 1 week, and average C-reactive protein
levels rose from 4.25 to 4.35. In the control group, the ESR
results were 41.9 before treatment and 39.3 at 1-week follow-
up, and average C-reactive protein levels were 2.6 at both
measurements. Thus, on average, there was not a significant

tically insignificant difference between the effect seen in thechange in acute phase-reactant levels.
MagnaBloc and the control groupp € .23).

Subjects’ Global Assessment of Disease Activity

Subjects in the MagnaBloc group reported an averagéendemess, swelling about the joint, or ROM of the joint
GADA of 63.2/100, 53.0/100, 55.3/100, and 46.7/100mm at(@verage change, 113°-115° in MagnaBloc group; 123°-122°
baseline, 1 hour, 1 day, and 1 week, respectively. This correln control group by goniometry).
sponds to an average decrease in S-GADA of 33% over 1 . ,
week. In contrast, the control group reported a significantlySubjects’ Assessment of Treatment Outcome
smaller decline in self-reported disease severity at these time After 1 hour, 1 day, and 1 week of treatment with the blinded
intervals, from 61.4/100 to 59.3/100 to 59.5/100 to 59.4/devices, subjects completed a questionnaire comparing pain
100mm, corresponding to a 2% decline over 1 week (fig 3). Atlevels before and after treatment. At 1 hour, 39% of both
1 week, S-GADA showed significant reduction in the Magna-groups reported feeling better or much better, while 58% of the
Bloc group compared with the control group € .01).

Modified Health Assessment Questionnaire
Pretreatment scores on the MHAQ averaged 1.6 and 1l.4etter while 40% and 60%, respectively, reported feeling the

respectively, in the MagnaBloc and control groups. After 1same. This trend continued at 1 week, with 68% of the Magna-

week, MHAQ scores decreased 3% on average in the Magna@loc group and 27% of the control group reporting feeling

Rheumatologist Joint Examination
On average, there were no significant differences in point

MagnaBloc group and 62% of the control group reported
feeling the same. After 1 day, 47% of the MagnaBloc group
and 35% of the control group reported feeling better or much

Fig 2. Average percentage
change in pain. NOTE. p <
.0001 at 1 week for each group

Day 5 |Day 5|Day 6 Day 6 [Day7| 1 compared with baseline. p =
AM | PM | AM | PM | AM [Week! .23 comparing the difference

54.1 | 46.3 | 48.1| -50.6 | -53.0 | 46.4| between groups at 1 week. Er-
ror bars indicate the standard

0.0%
£ -10.0% -
©
o
g 20.0%
.20.0% -
t
o
Qo
©  -200% |
£
8 400%
c
©
£
O 50.0%
x
-60.0%
1 1Da Day 1|(Day 2|Day 2| Day |Day 3|Day 4
Hour Y PM | AM | PM | 3AM | PM | PM
—&—MagnaBloc 43.1|-31.4 | -31.7 | -20.2 | -39.2 | -35.5 | -44.5 | 456
~ B -Magnetic Placebo | -9.8% | -26.5 | -19.8 | -23.0 | 19.3 | -25.4 | -32.2 | -24.1 | -35.2 | -20.3 | -28.4 | -23.6 | -34.6 | -25.9

error at each time point.
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E
gi 50 1 —aa
m (p=.08) (p=.44) \
45
=—&—MagnaBloc Group ( -~01)
—— p=.
40 Control GrouP * Error bars indicate standard error
Baseline 1 Hour 1 Day 1 Week
Fig 3. Subjects’ global assess- - -
ment of disease activity. TlmePO'nt

better or much better. At the study’s conclusion, 29% of theparameters and was uniform between devices. Thus, all pa-

MagnaBloc group and 65% of the control group reportedtients in the study received a standardized treatment.

feeling the same as before treatment (fig 4). The difference in

reported improvement in the MagnaBloc group at 1 week was DISCUSSION

statistically significant ¥> = 10.64,p = .001). RA is a chronic, progressive inflammatory disease of idio-
The field strengths of all poles of each blinded device werepathic origin. The ACR has established criteria for evaluation

tested after the study was concluded, confirming that albf RA patients in clinical trial$3 We used several assessments

MagnaBloc and control devices had a field strength withinin this study, the outcome of which shows that some criteria

Figure 4
"How do you feel compared with before this treatment?"
(Satisfaction with treatment at 1 week)

Much Worse _MUChoyorse
300 o
¥eorse. |/ Much Better Worse Much Better
% Sk ;

24%
1

e

8%

Better
19%

The Same
29%

~_Better The Same
44% 65%
™ Fig 4. Subjects’ assessment of
MagnaBloc™ Group Control Group treatment outcome at 1 week.
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Table 2: Tabular Summary of Results and Statistical Significance Values

MagnaBloc (n = 38) Control Device (n = 26) p (baseline vs 1wk)

Pain Reduction in mm (mean =+ SD) (fig 2)

Baseline 63.0 = 14.5 61.0 = 15.6
Pain reduction at 1hr -10.9 + 27.2 —-5.9 = 18.6
Pain reduction at 1d —-17.8 = 241 —22.9 + 28.2
Pain reduction at 1wk —245 + 255 -16.3 £ 21.4 <.0001 for each

<.23 b/w groups
Dichotomized Pain Reduction at 1wk (% of subjects)
Pain improved n =18 (47%) n=28(31%)
Pain not improved n =20 (53%) n =18 (69%)
¥2 (1df) = 1.76, p < .18

R-GADA and S-GADA (fig 3)

R-GADA change —16.7mm (—14%) —7.5mm (=7%) <.18

S-GADA change —19.9mm (—33%) —4.2mm (—2%) <.01
Subjects Assessment of Treatment Outcome at 1wk (fig 4)

Better/much better 26 (68%) 7 (27%)

No change 11 (29%) 17 (65%)

¥2 = 10.64, p < .001

MHAQ Change
MHAQ -3% +6% <.15

may be more sensitive than others for assessing knee pain traveled as little as 10 minutes and as long as 2 hours to reach
RA. For example, S-GADA and subjects’ assessment of treatthe clinic.
ment outcome with respect to physical funaing showed As seen in this trial, the ACR’s criteria for evaluation in RA
significant improvement at 1 week in the MagnaBloc group inclinical trials may not be appropriate for assessment of local-
comparison with the control group. The reductionsSHiGADA ized treatment of a knee. For example, the MHAQ, with only
and R-GADA were of similar raw magnitude, but of differing 1 of the 8 questions related to knee function, did not show
proportion (table 2), reflecting differing perceptions amongsignificance. However, patients responded in a follow-up ques-
subjects and rheumatologists. It is not surprising that it was théionnaire 3 months later that they could come to clinic more
S-GADA that demonstrated a statistically significant differ- easily, were more functional in walking, and felt greater ease in
ence, because this index is most responsive to change in largenbulation; with use of the MagnaBloc, their life was less
placebo-controlled trials of disease-modifying antirheumaticlimited by the knee pain. This was true for patients using the
drugs, with a relative efficiency compared with tender joint MagnaBloc, whether or not they were in the original treatment
count of 1.8&7 group. Thus, future studies, expanded beyond 1 week may give
Another important index is the patient’s perceived improve-a better sense of the MagnaBloc's therapeutic potential.
ment. In this trial, a significantly greater percentage of patients In this trial, significant improvements in VAS and R-GADA
in the MagnaBloc treatment group reported improvement. Inwere also shown by comparing baseline and 1 week assess-
office practice, among the most trusted measures guiding titraments in each group. However, only a trend suggesting a
tion of drug dosages is the patient’'s perception of treatmentelationship was shown when treatment groups were compared.
outcome. This study was designed to incorporate this dimenThe VAS may not be a sensitive enough instrument, due to
sion, in addition to the ACR suggested instruments. This demvariability in assessment, inadequate size, and/or differing size
onstrated a highly significant treatment outcome, showing it toof the treatment and control groups, and the general insensi-
be possibly more sensitive to changes than the R-GADA. Theivity of the VAS.28.29 |t may be even less sensitive to reduc-
importance of the patients’ assessments of their functioningions in pain intensity than to unchanged or increased pain,
should be considered along with the ACR’s core disease aespecially if pain is not completely relievédlt is possible that
tivity measures for RA clinical trials, considering the difficul- a larger number of subjects in each group would have over-
ties in measuring outcomes in this idiopathic disease known focome such insensitivity of the VAS. Additionally, with small
its fluctuating course. numbers, each subject has a disproportionate effect on the
In analyzing the pain data (fig 2), there is a visible differenceoverall outcome. In future studies, a well-informed power
in the trends for MagnaBloc and control device groups by aanalysis should be performed to assess more accurately an
factor of approximately 1.5. However, because of wide vari-appropriate sample size, considering the insensitivity of the
ance in pain level responses in the control group, a trend/AS. It is also possible that a multicomponent assessment of
analysis did not show a significant difference despite the visiblgain, such as the Western Ontario and McMaster Universities
difference in the averages. It is also notable that pain at th®steoarthritis Inde®? would allow corroboration among var-
1-week follow-up was consistently rated higher than beforeious pain indices, so that the pain assessment would not depend
coming to the clinic on day 7. This increase in pain level mayso heavily on 1 index. Another option would be to use algom-
be related to the effort required of RA patients to combineetry to assess subjects’ levels of pain to supplement the VAS.
walking with taking taxis, buses, and trains in going to the A major challenge inherent in studying therapeutic effects of
clinic. Our subjects had different access to transportation andthagnets is the selection of an appropriate placebo for compar-
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ison. In this trial, there was a significant reduction in self-tients’ overall disease severity; there was not, however, a
reported pain in both treatment groups. However, there was naitatistically significant difference between the 2 groups for
a statistically significant difference in reduction of pain with percentage of pain reduction. There was a statistically signifi-
the MagnaBloc compared with the magnetic control devicecant difference between groups for S-GADA and subject func-
One reason may be the use of a magnetic control, rather thantgnal assessment of treatment outcome.

nonmagnetic placebo device. Without a comparison with a de- | addition to the clinical outcomes measured, this study was
vice devoid of a magnetic field, it is unclear whether evevesk  ,sefyl in elucidating better methods for conducting clinical

magnetic field may have had a therapeutic effect. In a study o5 with magnetic devices. Certain instruments used did not
the placebo response, Long et'ahowed that 14% of patients - e an adequate picture of what we were treating. Specifically,

exposed to sham magnet therapy demonstrated a 50% o r_GADA and MHAQ are not validated for studying local-
greater reduction in pain. In our study, if dichotomized by Cn-riﬁed knee pain. The trends that we found justify further study.

teria used by Long, respondents being defined at 50% reductio . . )

in pain or greater, 54.8% of the MagnaBloc group and 32% o s we refine the instruments used, we will be better able to

the control group responded to treatment. Thus, our controfSS€SS the true effects of treatment. .

group did not correlate with the placebo response shown by Last, the rationale for use of a magnetic control device was

Long, and therefore most likely cannot be considered a placeblp Maintain the blind, which we did successfully. However,

group. In this study, we did not select a true placebo, but ratheP0SSibly because of our selection of a magnetic control, both
evices were significantly efficacious in reducing pain from

a control device that has not been validated as a placebo. | ; h .
future studies, we hope to employ a more definitive placebd?@Seline of the respective treatment groups. Further studies,
gmploying a validated placebo device, a larger sample size, and

device. Because this study compared 2 devices with magnet FMe . ;
field gradients, it was really a dose-comparative study. more appropriate instruments to assess localized pain and func-
)pon are warranted.

It is possible that the characteristics of the MagnaBloc ma
not have been ideally suited to the treatment of RA because the
pain generators were not identified and it is not known if the
MagnaBloc is Str_ong enough to reach those Sites_. Itis possiblel' Nonsteroidal anti-inflammatory drug use and increased risk for
Elha%[ r?msrter:ogfg:r"] glfeflgc'\[mm :de;ﬁgrr] F['jstﬁg Sﬁgﬁéﬁﬂgqn?:r%rtﬁ\r/]e peptic ulcer disease in elderly persons. Ann Intern Med 1991;114:

: . - 257-63.
a study of a poorly understood disease, the constitution of thez Gurwitz JH, Avorn J, Ross-Degnan D, Lipsitz LA. Nonsteroidal
treatment groups was mixed and the ratio of Japanese to anti-inflammatory drug-associated azotemia in the very old.
American subjects differed. We could not control for the the-  JAMA 1990;264:471-5.
oretical varying cultural differences in interpretation of pain, 3. Macklis RM. Magnetic healing, quackery, and the debate about
but there was no significant difference between Japanese and the health effects of electromagnetic fields. Ann Intern Med 1993;
non-Japanese responses. Furthermore, contralateral knee ten- 118:376-83.

: : 4. Trock DH, Bollet AJ, Dyer RH, Fielding LP, Miner WK, Markoll
derness, inflammation, and ROM were assessed by the rheu R. A double-blind trial of the clinical effects of pulsed electro-

mato'f)g'SI at each F'm.e point. However, subjects were not magnetic fields in osteoarthritis. J Rheumatol 1993;20:456-60.
questioned about pain in the contralateral knee. Thus, it is nots cojhert AP, Markov MS, Banerji M, Pilla AA. Magnetic mattress
known whether subjects adequately differentiated between pain - pad use in patients with fibromyalgia: a randomized double-blind
in the treated and nontreated knees. pilot study. In: Potential Therapeutic Applications of Magnetic
Research by our group established a basis for the clinically  Fields, International Symposium of the Bioelectromagnetics So-
observed reduction in pain. Exposure to the fields causes re- ciety; 1999 Nov 15-16; Nashville, TN.
versible blockade of action potential firing and reduction of 6. Washnis GJ. Discovery of magnetic health: a health care alterna-
responses to the pain-producing substance capsaicin in cultured tive. Wheaton (MD): Health Research Publishers; 1998.
adult dorsal root gangliokt-16 The array of 4 permanent mag- . Borsa PA, Liggett CL. Flexible magnets are not effective in

. L : decreasing pain perception and recovery time after muscle micro-
nets of alternating polarity in each MagnaBloc device produce injury. J Athl Train 1998;33:150-5.

magnetic fields with regions of steep gradients that, in cell g cojiacott EA, Zimmerman JT, White DW, Rindone JP. Bipolar
culture, block firing of sodium-dependent action potentials of ~ permanent magnets for the treatment of chronic low back pain.

sensory neuron®:16 Additionally, a spatially homogenous JAMA 2000:238:1322-5.

static magnetic field has been shown to reversibly reduce9. Vallbona C, Hazlewood CF, Jurida G. Response of pain to static
calcium current in the pituitary-derived lactosomatotrophic ~ magnetic fields in postpolio patients: a double-blind pilot study.
(GH3) cell line32 The molecular mechanism of these effects _ Arch Phys Med Rehabil 1997;78:1200-3. o _
has not been fully established, but may involve conformationafl0- Weintraub MI. Magnetic biostimulation in painful diabetic periph-
changes in the ion channels and/or neuronal membrane. Con- €@l neuropathy: a novel intervention—a randomized, double-

N . . : . placebo crossover study. Am J Pain Manage 1999;9(1):8-17.
sidering the time required for the effect on action potentials,); \101-omp"RR Parker RA, Harrison MS. Biomagnetics in the

multiple mechanisms must be acting simultaneously, possibly™ yeatment of human pain—past, present, future. Environ Med
including indirect effects, such as reduction in activity of 1991:8:24-30.
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