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The effect of pulsed electromagnetic fieldsin the treatment of
osteoarthritis of the knee and cervical spine. Report of
randomized, double blind, placebo controlled trials.

Trock DH, Bollet AJ, Markoall R.
Department of Medicine, Danbury Hospital, CT.

OBJECTIVE. We conducted a randomized, double blind clinical tria to
determine the effectiveness of pulsed electromagnetic fields (PEMF) in the
treatment of osteoarthritis (OA) of the knee and cervical spine. METHODS.
A controlled trial of 18 half-hour active or placebo treatments was conducted
in 86 patients with OA of the knee and 81 patients with OA of the cervical
spine, in which pain was evaluated using a 10 cm visual analog scale,
activities of daily living using a series of questions (answered by the patient
as never, sometimes, most of the time, or always), pain on passive motion
(recorded as none, slight, moderate, or severe), and joint tenderness (recordex
using amodified Ritchie scale). Global evaluations of improvement were
made by the patient and examining physician. Evaluations were made at
baseline, midway, end of treatment, and one month after compl etion of
treatment. RESULTS. Matched pair t tests showed extremely significant
changes from baseline for the treated patients in both knee and cervical spine
studies at the end of treatment and the one month followup observations,
whereas the changes in the placebo patients showed lesser degrees of
significance at the end of treatment, and had lost significance for most
variables at the one month followup. Means of the treated group of patients
with OA of the knee showed greater improvement from baseline values than
the placebo group by the end of treatment and at the one month followup
observation. Using the 2-tailed t test, at the end of treatment the differencesii
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the means of the 2 groups reached statistical significance for pain, pain on
motion, and both the patient overall assessment and the physician global
assessment. The means of the treated patients with OA of the cervical spine
showed greater improvement from baseline than the placebo group for most
variables at the end of treatment and one month followup observations; these
differences reached statistical significance at one or more observation points
for pain, pain on motion, and tenderness. CONCLUSION. PEMF has
therapeutic benefit in painful OA of the knee or cervical spine.

Publication Types:
e Clinicd Triad
e Meta-Analysis
e Multicenter Study
e Randomized Controlled Trial

PMID: 7837158 [PubMed - indexed for MEDLINE]
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ABSTRACT

Double Blind Study of Pulsed Magnetic Field Therapy of Osteoarthritis of the Knee

J. BAROVIC, M. D.
DEPARTMENT OF PHYSIOTHERAPY
ACADEMIC HOSPITAL OF MARBURG/DRAU

It is now well established in modern biology that magnetic fields, even weak ones, have an
influence on human physiology. This applies to static fields as well and especially for time-
varying fields. Only recently have the relevant mechanisms of action been able to be
assessed from a practical perspective. There is increasing use of pulsating low frequency
magnetic fields as a physical therapy modality free of side effects.

Osteoarthritis of the knee is a degenerative disease of the knee joints, progressively

impairing mobility. On November 2™, 2000 a double blind study with 71 elderly people with
osteoarthritis of the knee was conducted in the Department of Physical Medicine of the
Marburg/Drau Hospital. Measurements included subjective measures of pain and general
health parameters and parameters specific to the illness and laboratory tests. In addition a
knee arthritis society score questionnaire was applied to determine minor alterations in status
and physical performance changes of the knee joint.

35 active treatment and 36 placebo patients, female and male, were exposed to 16 minute
therapy sessions on the “Salut 1”, that is the “QRS” mattress pad device with 3 integrated
double coils that treats the whole body (manufacturer: Magnovit, Liechtenstein) from Monday
thru Friday. The magnetic field generator supplies a patented complex signal with a “saw
tooth” type wave and selectable field strengths in 10 step increments. Strengths were
increased incrementally from steps 2 up to 8 during the first 4 weeks of therapy and then
remained unchanged for another two weeks for a total of 6 weeks. The final examination

was conducted at the end of the 8" week.

Four weeks after the start of the study a complete interim examination took place and after 8
weeks the final medical evaluation was completed. The results of the 6-weeks treatment
were summarized as follows:

1. subjective assessments of “pain and condition of health”

The visual analogue pain scale of the active treatment patients showed a significantly



lower pain level (P=0.011) versus sham, sensory adjusted pain-rating scale (P =
0.00018), effective verbal rating scale (P =0.002) and global subjective scoring of
general (P =0.023).

2. laboratory examinations

P-fibrinogen showed a trend toward reduction compared to placebo (P =0.76). An
increase of the red blood cell count (P =0.017) was seen.
3. knee society score

After 6 weeks magnetic field therapy walking distance was significantly increased

(P=0.037) and also objective left knee evaluation showed improvement (P =0.54).

The results above demonstrate statistically valid improvement of QRS treatment over sham
in daily treatment of osteoarthritis of the knee for 6 weeks. The full results of the study will be
available after the trial is published.
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Pulsed magnetic field therapy for osteoarthritis of the knee--a
double-blind sham-controlled trial.

Nicolakis P, Kollmitzer J, Crevenna R, Bittner C, Erdogmus CB,
Nicolakis J.

Department of Physical Medicine and Rehabilitation, AKH Wien, University
of Vienna, Vienna, Austria. Peter.nicol akis@akh-wien.ac.at

BACKGROUND AND METHODS: Pulsed magnetic field therapy is
frequently used to treat the symptoms of osteoarthritis, although its efficacy
has not been proven. We conducted a randomized, double-blind comparison
of pulsed magnetic field and sham therapy in patients with symptomatic
osteoarthritis of the knee. Patients were assigned to receive 84 sessions, each
with aduration of 30 minutes, of either pulsed magnetic field or sham
treatment. Patients administered the treatment on their own at home, twice a
day for six weeks. RESULTS: According to a sample size estimation, 36
consecutive patients were enrolled. 34 patients completed the study, two of
whom had to be excluded from the statistical analysis, as they had not applie
the PMF sufficiently. Thus, 15 verum and 17 sham-treated patients were
enrolled in the statistical analysis. After six weeks of treatment the WOMAC
Osteoarthritis Index was reduced in the pulsed magnetic field-group from
84.1 (+/- 45.1) t0 49.7 (+/- 31.6), and from 73.7 (+/- 43.3) t0 66.9 (+/- 52.9)
in the sham-treated group (p = 0.03). The following secondary parameters
improved in the pulsed magnetic field group more than they did in the sham
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group: gait speed at fast walking [+6.0 meters per minute (1.6 to 10.4) vs. -
3.2 (-8.5t0 2.2)], stride length at fast walking [+6.9 cm (0.2 to 13.7) vs. -2.9
(-8.8 10 2.9)], and acceleration time in the isokinetic dynamometry strength
tests[-7.0% (-15.2 to 1.3) vs. 10.1% (-0.3 to 20.6)]. CONCLUSION: In
patients with symptomatic osteoarthritis of the knee, PMF treatment can
reduce impairment in activities of daily life and improve knee function.

Publication Types:
e Clinicd Trid
¢ Evaluation Studies
e Randomized Controlled Trial

PMID: 12602111 [PubMed - indexed for MEDLINE]
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L ow-amplitude, extremely low frequency magnetic fields for the
treatment of osteoarthritic knees: a double-blind clinical study.

Jacobson JI, Gorman R, Yamanashi WS, Saxena BB, Clayton L.

Institute of Theoretical Physics and Advanced Studies for Biophysical
Research, Perspectivism Foundation, 2006 Mainsail Cir, Jupiter, FL 33477-
1418, USA. drjjacobson@aol.com

CONTEXT: Noninvasive magnetotherapeutic approaches to bone healing
have been successful in past clinical studies. OBJECTIVE: To determine the
effectiveness of low-amplitude, extremely low frequency magnetic fields on
patients with knee pain due to osteoarthritis. DESIGN: Placebo-controlled,
randomized, double-blind clinical study. SETTING: 4 outpatient clinics.
PARTICIPANTS: 176 patients were randomly assigned to 1 of 2 groups, the
placebo group (magnet off) or the active group (magnet on).
INTERVENTION: 6-minute exposure to each magnetic field signal using 8
exposure sessions for each treatment session, the number of treatment
sessions totaling 8 during a 2-week period, yielded patients being exposed to
uniform magnetic fields for 48 minutes per treatment session 8 timesin 2
weeks. The magnetic fields used in this study were generated by a Jacobson
Resonator, which consists of two 18-inch diameter (46-cm diameter) coils
connected in series, in turn connected to afunction generator viaan
attenuator to obtain the specific amplitude and frequency. The range of
magnetic field amplitudes used was from 2.74 x 10(-7) to 3.4 x 10(-8) G, wit
corresponding frequencies of 7.7 to 0.976 Hz. OUTCOME MEASURES:
Each subject rated his or her pain level from 1 (minimal) to 10 (maximal)
before and after each treatment and 2 weeks after treatment. Subjects also
recorded their pain intensity in adiary while outside the treatment
environment for 2 weeks after the last treatment session (session 8) twice
daily: upon awakening (within 15 minutes) and upon retiring (just before
going to bed at night). RESULTS: Reduction in pain after a treatment sessior
was significantly (P < .001) greater in the magnet-on group (46%) compared
to the magnet-off group (8%). CONCLUSION: Low-amplitude, extremely
low frequency magnetic fields are safe and effective for treating patients witt
chronic knee pain due to osteoarthritis.
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QRSA -Osteo-Study 2001

Randomized Double Blind Study with the QRSa Magnetic Field Therapy (Model:
Salut 1) with 71 Osteoarthritis Patients from 02.11.2000 — 25.01.2001 at the

General Hospital Maribor/Slovenia

Study conducted by: Lecturer Dr. Z. Turk (Maribor), Prof. Dr. G. Fischer (University
Graz); Statistics: W. Kobinger (Graz)

Report on the Biometrics(re) Analysis

On the basis of patient data and short reports by G. Fischer and W. Kobinger

Rainer B. Pelka!

Munich, 16" June 2001

L Univ. Prof. Dr. Phil. Rainer B. Pelka, Chair in Applied Statistics, especially Biometry at the Armed Forces University
Munich,Werner-Hei senberg-Weg 39, D-85579 Neubiberg/Munich
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QRSA -OSTEO-Study 2001

Biometrics Analysis of a Randomized Double Blind Study in Cases of Osteoarthritis
(Rainer B. Pelka)

Keywords: Therapy with pulsed, low frequency magnetic fields (System: QRSa — Salut 1) ™ pain
reduction and improvement of function in cases of osteoarthritis™ randomized double blind study with
71 osteoarthritis patients ™

0 Summary

Formulation of Problems: Osteoarthritis of the kneejoint is a disseminated degenerative disease,
especially in adults, which mostly develops due to an imbalance of use and constitutional capacity of
the joint tissues. Clinical symptoms are stiffness and pain, and in long term cases aso kneejoint
instability. The standard therapy up to now is rather symptomatic than causal, mostly physical therapy
and analgesic medicines.

Objective: This controlled study examines three important theories:

1 QRSA reduces pain in cases of osteoarthritis and the ability to function isimproved.

2. The advantage of QRS therapy decreases in the follow-up of non-QRS therapy, but not to
theinitial position.

3. The laboratory parameters accompanying the inflammeation process are improved where

necessary towards the norm with QRSA .

Design: Testing Equipment and Dosage: Testing equipment wasa QRS& Salut 1 devicewith a
patented function, which activates the metabolism, especially of the cells, through the so-called ion
transport.

Study Model and Extent of Random Survey: There was a control (placebo) group of 36 and an
active group with 35 participants in this randomized double blind study. The check duration was adaily
application of 16 minutes for 6 weeks, then afollow-up of 4 weeks. Check times after commencement
were 0,4,6,10 weeks.

Criteria:  The effectiveness of QRS therapy was judged by severd, classicd criteria, amongst those
being knee joint rating with the KSS (knee society score) and pain with several indicators (theory 1 and
2). The CRP, the P-fibrinogen and the BSG recorded the inflammation parameter (theory 3).

Trial Participants: Of the 71 patients (all from the Maribor General Hospital), 28% were male, the
average age was 60 +/- 10 years. With aBrocaof >1.2, about 35% of patients were clearly overweight.
In 83% of the collective, both knees were affected, in afurther 14% only the right knee and in 3% only
the left knee was affected. Over 70% had one or more diagnoses, often aso in the spinal/joint area.
Over 50% had been suffering from the disease for more than 5 years. The general condition (GC) of the
patients was mostly satisfactory, only in 25% wasit (very) bad.

Effectiveness. The KSS: Kneeevaluation (Zwisu) improved significantly only in cases of the active
group (P<0.01) compared to the placebo group (P<0.05). The same appliesto KSS - knee pain. Also
the knee function (P<0.01) and the walking ability (P<0.05) improved significantly, with a short “dip”
after 6 weeks.

Pain and Sensitivity: The sengitivity to pain was reduced in both groups, but significantly more soin
the active group (P<0.01). Similarly this appliesto GC and the subjective sense of well being. The
initial (not significantly) higher dose of medicine in the active group finally falls even under the dose of
the placebo group in the follow-up (effect has to be checked with alonger trid).



Laboratory Parameter: After 6 weeks P-fibrinogen is reduced highly significantly in the active group
compared to the placebo group. Following thistrend it also appliesto C-reactive protein and for
sedimentation of blood (BSG). The systolic blood pressure also improved significantly after 6 weeks
and remained (compared to placebo) stable for afurther 4 weeks without therapy.

Side Effects. The analysis of the numerous study results supports the assumption that there are no
unpleasant side effects with QRSA .

Discussion: This study clearly supportsthe 3 theories. It shows that QRS can be used effectively if
“osteoarthritis’ is diagnosed. The effects exceed the common, rather symptomatic therapy by far. The
relatively good valuesin the follow-up point to a stabilized improvement. However the optimum is
surely not achieved with a 6-week therapy. Therefore the study should be repeated with alonger
duration (therapy 3 months, follow-up 3 months) and be compl eted with health economic parameters.

1 Formulation of Problemsand Objective

1.1 Formulation of Problems

Osteoarthritis of the knee joint is a disseminated degenerative disease, especially in adults. It mostly
develops due to an imbalance of use and constitutional capacity of the joint tissues. The soundness of
the joint capsuleis significant. Typical causes especialy in cases of knee osteoarthritis (gonarthritis)
arejoint dysplasia (malformations) and dysostosis (= bone growth disorders), but also damage due to
trauma or inflammation. Lifestyle, asin al diseases caused by today’ s lifestyle is very important,
especialy in regard to nutrition and exercise (Pschyrembel 1996, Roche Medicine 1995).

In the beginning afeeling of tension and stiffnessin the knee joint and later initial pain, load pain and
finally continuous pain are considered the most important clinical symptoms. In long lasting diseases an
instability of the joint developsin the form of contractures, rarer are mal positions or muscular
atrophies.

The standard therapy up to now is rather symptomatic than causal. Main treatments are physica
therapy aswell as suitable medicines especially against pain.

Health Economic Importance: Analgesics, the most common therapy also in cases of the above-
mentioned diagnosis, belong to the most bought and overall most expensive medicinesin Centra
Europe. Steroids often have undesired side effects and especially the so-called antirheumatics are not
only expensive, but because of their sometimes severe side effects are very problematic. Within the
frame of afuture study many directly and indirectly occurring costs/savings per patient should be
registered aswell, in order to be able to conduct an efficiency calculation (benefits minus costs).

By now numerous resultsin literature show that the therapeutic and a so the preventative effect of
QRSA — independently of the special diagnosis—is primarily initslong term application?. This can
also be seenin acustomer field study on the therapeutic effects of QRS when applied for an average
of 12 months (s. Pelka 2000).

1.2 Objectiveof Study

About the Therapy: This study had the purpose to prove the advantage of QRSa as an adjuvant
therapy in ashorter time frame. This had already been assumed due to theoretical considerations,
experimental results and repeated experiencesin individua cases. It was planned to use QRSa asan
adjuvant therapy therefore we tried to keep the primary therapy (see analgesics) standardized and to
defineit in advance. Due to the pilot character of the study well-standardized therapy concepts were

2 Regarding experimental and clinical results of QRS& see: Bassett 1989; Becker 1999; Bondemark 1994; GE Fischer 1996;, G.
Fischer 2001; Gaube 1999; Pelka 2000; regarding fundamental works on the effectiveness of magnetic fields and especialy
QRSA see: GE Fischer 1996; G Fischer 1994, 1996; Grohmann 19963, 1996b, 1999b, 2001; Jacobsen 1995; Konig 1986;
Kokoschinegg 1996; Krauss 1997, 2001; Kyriakoulis 1997; Marino 1997; Schauff 1993; Turk 1992; Wagner 1995.



used for the active and the control group. A therapy duration of 2 monthsis recommended due to the
latest findings (Krauss 1999). The control duration should be 3 months. The control phase should
include a preliminary phase aswell asafollow-up of 14 days.

The examination of the therapeutic effect of QRSA refersto parameters, which arerelevant in the
context of the symptoms of osteoarthritis. The following claims formed the core theory.

Theory 1
The use of QRSA in cases of osteoarthritis reduces pain and isfollowed by improved ability to
function.

Theory 2:
The advantage of QRSA therapy is dightly reduced in the follow-up (no QRS therapy), but
not asfar astheinitia situation.

Theory 3:
Theuse of QRSA resultsin apartial improvement of the typical (deviating from the norm)
laboratory parameters® for this disease.

Theoretically these theories, see dso Theory 1, are substantiated by the effects of QRSa on the
improved exchange of ions, which was proven in experiments (see e.g. Fischer G.E., 1996). Empirical
results of the positive effects of magnetic fields, especially QRSA , in cases of the examined disease are
also available,

Inthelate *80s Turk propagated the adjuvant treatment of diseases of the locomoative system
because of positive clinical results (Turk et al, 1990).

P. Kokoschinegg (Salzburg) and G. Fischer (Graz) reported in 1991-1992 (report
Kokoschinegg 1996) about a randomized study with 15 Hz-Elf-waves in connection with
conventiona treatment methods in cases of rheumatic diseases. Amongst the analyzed 78
patients (39 placebo, 39 active) were cases of myalgia, cervical syndrome, sponylogenous
neuralgiaand even afew cases of coxarthrosis (degenerative hip joint disease) and
osteoarthritis (degenerative knee joint disease). The results (dightly significant, P<0,1) showed
the therapeutic advantage of magnetic field therapy.

In apositive report of experiences of 16 patients with diseases of the locomotive system
(frequency individual 2-24Hz, field strength 2.52-8.82 n) there were two cases of
osteoarthritis, which were positively treated (only magnetic field therapy, no analgesics; pain
reduction on the dole scale by 9 or 8 points { =good therapy success, =improved} ; see Wagner
et al, 1995).

All this, together with the related empirical findings and theoretical models and in combination with the

latest experimental results, can be enlisted to present the above-mentioned theories that are well
founded.

2 Trial Planning and Trial Participants

2.1 Trial Planning

Testing Equipment and Dosage: The testing equipment was aQRSa& Salut 1 device with a patented
function, which activates the metabolism, especialy of the cells, with the so-called ion trangport. In
regard to detailsrefer to literature (e.g. Fischer GE, 1996).

3 Accordi ngto Turk et al (2001) this relates mainly to: C-reactive protein (very selective inflammation parameter for joint pain
and rheumatism) and BSG and P-fibronigen (dightly less specific inflammation parameter).



According to the manufacturer an application of therapy applied once or twice daily for a duration of 8
minutes each time is sufficient to attain the desired positive therapeutic effect. Generally therapy
duration of at least 4 weeksis expected in order to attain statistically secured effectsin the important
parameters of the physiological capahilities.

This study was about the assumed effects after 4 and after 6 weeks of treatment duration, aswell as
about their decrease after abreak (follow-up) of afurther 4 weeksin the important parameters of the
development of the disease, asthey are expected according to the available findings and the theory.

Inclusion/exclusion Criteria: Only osteoarthritis patients were included. They could however have
other diagnoses as well. Possible exclusion criteria are not known, however obvioudy only patients
were accepted where no complications due to other reasons were expected during therapy.

211 Design of the Study

Study Type and Extent of Sample Survey: Thetria isaprospective, randomized double blind study.
The assignment to the active or placebo group’ should be coincidental. Every patient participating in
thetrial should and has in the main received the planned treatment and met the stated requirements of
thetrialplan.

The intention was to have a gross participation of 72 trial participants, 36 each for placebo and active.
Actualy 71 patients with the diagnosis “ osteoarthritis of the knee” were included in the study (36
placebo, 35 active).

Course of Study: Before the therapy phase awashout phase of about 2 weeks, then a therapy phase of
about 8 weeks and afollow-up phase of afurther 2 weeks should take place, all in al, acontrol phase
of 3 months per patient. A registration of the criteria should take place at recruitment into the study (—2
weeks), at commencement of therapy, 4 weeks after commencement of therapy, at the end of therapy
after 8 weeks and at the end of the follow-up phase after 10 weeks.

The washout phase wasin fact almost in all cases much decreased; therefore an assessment of the
course of study from 0 to 1 is not possible. Treatment duration — due to organizational reasons — was
only 6 weeks (16 minutes per session, Mondays to Fridays, always approximately at the same time).

The selected level of the QRSA therapy device was continually increased during the first 4 weeks and
was kept constant for the following 2 weeks. The follow-up was 4 weeks, so a control of the course of
the study for an overall duration of 10 weeks per patient was possible and especially apossible fading
effect after discontinuation of QRSA therapy could be examined (course of study see lllustration 1).

4 Weeks 2 Weeks 4 Weeks... ...after therapy
Commencement
< ¢ > < >« >
— | | —>
01 2 3 4 Time of Examination

4—— tialtherapyduraton —p.gfollowup

[llustration 01: Plan for the course of study. During the follow-up phase only the conventional
standard therapy was applied.

*Active: A fully functional device; placebo: device that was fully functional, but did not produce
QRSa magnetic fidds (done by the manufacturer).




2.2 Criteriaand Predictors
Primary Target Parameters

Pain: The numerical analog scale (NAS) in connection with the verbal rating scale was used for
assessment. In addition the affective rating scal e was used.

Kneejoint rating: The standardized KSS (Knee Society Score) was used, which carries out (separately
for each knee) a knee assessment (pain, mobility, stability, deficits [see sample test sheet, appendix]:
values 0 = worst case, 100 = no complaints), aswell as an evauation of function (walking ability,
climbing stairs, walking support: values O = worst case, 100 = no complaints).

Secondary Target Parameters

Laboratory (blood) parameters: CRP (C-reactive protein) is considered a specific and BSG (blood
decrease) and P-fibrinogen as a dlightly less specific inflammation parameter for joint pain and
rheumatism. In addition important parameters of the differential haemogram were recorded:
leucocytes, erythrocytes, neutrophil granulocytes, staff cell leucocytes, segmented leucocytes and
especially lymphocytes, monocytes, eosinophiles and basophiles.

Blood pressureasacirculation parameter: Fischer (Graz) suggested oxygen partia pressure
assessment by means of joint puncture as an objective measure for the subjective pain parameter.
Unfortunately it could not be used.

Medicines: A useful semi objective parameter isthe taking of medicinesi.e. medicines taken.

Type ([0: none, 1: analgesics, 2: steroids, 3: not clear, 4: antirheumatics, 5: combination, 9: no
details])®,

Extent (=frequency [O: never, 1. rarely, 2: 1x per week, 3: 2-3 x per week, 4: every day]),
Dosage (0: not at all, 1: low [1 tablet], 2: medium [2 tablets], 3: high [3 tablets], 4: very high
[>3 tablets per day]).

Contrary to theinitia planning, thisinformation was not recorded by the patients but only by the doctor
for the previous period of 4 (or 2) weeks.

Tertiary Target Parameters

In coordination with medicine, characteristics like the recording (if possible) of radiological findings
(interarticular space control), aswell as generd findings like height, weight, blood pressure,

breathing, general condition, general state of health and references to other degenerative joint findings
areincluded.

Occurrence of Undesired Events (UEs) (as areference to possible problems while using QRSa )

This should be recorded with great care, asit isuseful for the checking of possible, even though not
expected, side effects of QRS therapy. Overall, however, one can assume that judging by available
findings, no strong side effects were expected. The ones responsible for the study against initial plans—
drew up no separate sample test sheet.

2.3  Patient Selection and Conduct of Study

Patient Selection (actual extent of sample survey): The actual sample survey consisted of 71 trial
participants (36 placebo, 35 active), all of whom had osteoarthritis and often at least one more
diagnosis. The method of selection is not known. It can however be assumed that it isatypical
collective for the General Hospital Maribor.

® This variable was recorded apha numerically; therefore corresponding recoding had to be made.



Conduct of Study: For reasons unknown, during the conduct of the study the following difficulties
arose: in dl 4 tria participants were so-called latecomers (placebo and active). From the study
documents the extent of the delay is not discernible, asonly in the case of one patient theinitial datais
missing.

There were dropoutsin all 6 of thetrial participants. From the data protocol this affected the
measurements 2 and 3 only in 2 cases (1 placebo, 1 active), the other 4 cases (3 placebo, 1 active) were
only affected in the follow-up, so after 10 weeks there were still the measurements of 64 patients (30
placebo, 34 active) available. However at the end of therapy after 6 weeks there were still 69 patients
(34 placebo, 35 active). The reasons of the study dropouts are not known.

Study Duration: The study was conducted relatively fast over 14 weeks (according to plan) and was
finalized on 25January, 2001. The admission of the 71 patients took place over a period of lessthan 4
weeks. Thiswas only possible, as alarge number of osteoarthritis patients were available almost
simultaneoudly.

2.4 Biometrics Evaluation

Data Evaluation: Prof. Fischer and Mr. Kobinger (Graz) initially took responsibility for data
management and statistical analysis. Mr. Turk took medical responsibility and Mr. Barovic took
responsibility for the actual therapy, examination control and data recordingf.

Only the second more extensive data analysis (on the basis of available patient data and two short
reports) and the drawing up of the report on hand was conducted by the Bureau for New Technologies
(BNT) under the scientific consultation of Prof. Dr. R.B. Pelka, Armed Forces University, Munich. The
hardware used was a PC with sufficient capacity (Pentium PC), for software SPSS (Windows Version
10) was used.

Data Coding and Control

The basis for data coding in cases of undesired events is WHO adverse reaction dictionary. Datais
entered by means of independent entry repetition. Entries are checked in advance for logical
consistency and plausibility. For later auditing suitable data listings were drawn up.

I do not know which procedure was used to guarantee that consistent and reliable data was available for
the following statistical analysis.

Analysis Population: One differentiates between two analysis populations:

Intent-to-treat: (ITT analysis): This population includes al patients, who were alocated to one of the
two treatment (age) groups and who had at least one measurement taken (n=71: 36 placebo, 35 active).

Per-protocol: (PPT analysis): This population includes al above-mentioned patients except those
where one or more of the following criteria exist:
Patient breaches inclusion or exclusion criteria, deviates from protocol/guidelines during
study, drops out of the study prematurely (as the follow-up question is only discussed
descriptively, the dropouts during this phase could remain in the PPT analysis (n=63: 34
placebo, 30 active).

Anaysis based on the intent-to-treat popul ation would utilize the LOCF procedure (LOCF= last
observation carried forward) for estimation of missing data. This however does not apply for analysis
based on per-protocol population, which was the basis for this course of analysis.

Baseline Comparison: Group specific statistics serve the purpose to show up possible existing
imbal ances between the comparative groups, while global statistics serve the purpose to characterize

® Thisismy present level of knowledge derived from the documents and informal information. The results of this analysis, which
are known to me are a 3 page document on hand about the most important significancies and a 1 page document about the most

important laboratory changes from a sample survey.



the reference popul ation — also in respect to demographic characteristics. A significance test to examine
the baseline equivalence was not generally conducted, but smply in individual cases. There were
however no significant differences between placebo and active in regard to important parameters.

Data Analysis: Theimportant ascertained primary parameters according to the examination design
wereillustrated for their frequency distribution in tabular form and/or graphically. The secondary and
tertiary target parameters were calculated according to the examination design aswell, and illustrated in
tabular form or graphically. Furthermore the suitable statistical tests were utilized for examination of
theories.

Data Quality: About the quality of the data, | cannot say anything, but due to my own plausibility
control, | can assume that the datais at least acceptable, but is most probably of good quality, therefore
the so derived statements can be considered reliable.

2.5 Statistical Analysis Procedure

Asastatistical analysis procedure especially the t-test for independent sample surveys, aswell as
variance and trend analysis was used, besides the explained illustration (Chow 1998, Fischer 1993, Rao
1991).

Where useful or indicated by the measuring theoretical preconditioning, the non-parametric procedures
like the chi-quadrate-test, the U-test of Mann-Whittney or the Wilcoxon-test (Bortz 1990, Fischer 1993)
and methods for handling missing data were used (Schafer 1997).

2.6 Patient Collective
The detailsin this section relate to the ITT analysis and refer to the total collective of 71 patients.

Sex: Inthe overal sample survey out of 71 participants. 28% were male and 72% werefemale (no
missing values). Obvioudly it isatypical female ailment. This becomes even clearer if the Brocaindex
or the BMI are enlisted.

With aBrocaof >1.2 about 35% of the patients were clearly overweight (mean value = 1.23; dtatistical
deviation =0.22)". In reference to females only this was 33 (=65%). There was no significant
difference between active and placebo in regard to sex or Brocaindex or BMI (body mass index).

Age Group: The mean value was 60 +/-10 years (+/- standard deviation). The youngest patient was
36, the oldest 80 yearsold. Placebo (mean value 62 +/-9 years) and active (mean value 58 +/- 11 years)
were significantly different (P<0.05)°. About one third of the collective was 65 years old or older.

Diagnoses: 1n 83% of the collective both knees were affected, in 14% only theright kneeand in
merely 3% (=2 patients) only the left knee. For thisreason it made sense to select, at therapy
commencement, the “worst” affected knee from the available findings right or left and to compareit’'s
status during the course’.

Further Diagnoses: Only 20 (=28% of the total collective, 31% of the active group) had no further
diagnoses. Of the others 33 (=47%) suffered from one more, 12 (=17%) two more and 6 (=8%) three or
more chronic diseases. Specifically 67% of all patients had further diseases of the joints or bones.

"Broca = weight/(height — 100). A Broca of 0.9 (0.85 for women) isidedl, if 1isnormal weight. A Broca above 1.2 is considered
overweight (risk factor). The calculation for the BMI (=body mass index) is: BMI=weight/(height/100).

®This corresponds to partly different initial valuesin both examination groups. In my estimation this however does not at any
point lead to a qualification of the found, statistically guaranteed statements.

®*Here | deviated from the procedure of the study group in Graz, who in their separate analysis of both knees (without reaching
fundamentally different results), could only enlist 86% or 97% of the collective and were also forced to use aless clear
illustration.



X-Ray Findings: The x-ray findings showed an interarticular space of less than 3mm in 4 (=6%;
difference between placebo and active was not significant) cases on only one knee joint and in afurther
9 (=13%) cases even on both knees.

Duration of Suffering: Inonly 33 (47%) patients the osteoarthritis problem (painful) existed for less
than 5 years. 25 (36%) had already suffered between 5-10 years and 12 (17%) for over 10 years (24%
active, 11% placebo). Neverthelessthere is no significant difference towards the active group (P<0.1).
This shows the patient collective as “difficult” clients, who could with conventional means, despite
long or continuous therapy, not really be helped in terms of a status improvement.

Intensity of Physical Day-to-Day Strain: The frequency of 36% of the patients with below average
physical strain and only 10% with above average strain shows, together with the frequent overweight,
that the genesis of the diseaseis mostly dueto lifestyle (overeating, lack of exercise).

Findings (general condition, subjective general state of health): Only 10% felt well (none very
good) and 65% satisfactory, 22% felt bad and 2 patients (=3%) even very bad.

Table 01: General Condition (GC)

Class Quarter Absolute frequency Freguency in %
With MV without
MV
1 Very good 0 0 0
2 good 7 10 10
3 satisfactory 46 65 65
4 bad 16 22 22
5 Very bad 2 3 3
- Missing values (=M V) - 0 -
Sum 76 100 100
Min./Max. 2/5 Mean value/median 3.18/3

Table01: General Condition (GC) in5 classes 1 = very good, 5 = very bad.
The median is 3.2 between satisfactory and bad.

There were no significant differences between the examination and the control group in these aswell as
in the other variables relevant to the theories.

3 Results of the Biometrics Analysis

3.1 Complianceand Tolerance

Compliance and Therapy Termination: Six patients dropped out of therapy (4 active, 2 placebo).
Nonethel ess the compliance of the participants can be regarded as good, because:

only two participants (Nr. 35 of active group, Nr. 70 of the placebo group) dropped out after
thefirst measurement. A connection with the therapy effect is unlikely and a so was not
reported,

four further dropouts (3 from the active group Nr. 32, Nr. 33 and Nr. 34; one from the placebo
group Nr. 71) only terminated during the follow-up, so only the check measurements were not
taken.

All'inall four patients (1 active, 3 placebo) are classified as latecomers. From the available material it
is not discernible for what period of time the therapy phase was shortened for those patients, as all
measurements Nr. 0 and 1 to 4 were taken. Because it only concerns one patient of the active group and
therapy started in any case before the second measurement the patients concerned can without
significant error be treated as if they had been present from the beginning.



Evaluation of Undesired Events (UE)

Phase 1. 0 —4 weeks: Inthefirst 4 weeks al in all UEs (unexpected events) occurred in 23 patients, 8

active and 15 placebo.

Table 02a: Timeand Type of Undesired Events:

Type of complication Phase 1 (0-4 weeks) Phase 2 (4-6 weeks) Phase 3 (6-10
Placebo Active Placebo Active weeks)
Placebo
Active
Spinal / joint pain 10 4 3 2 3 2
Cardiovascular 3 1
Genera pain 1 1
Gynecologica problems 3
Dizziness 2 1 1
Tiredness 1 2 1
Cold/ flu 1 1 1 1
Other 1
K.A. 1 1 1
Missing values
Sum 15 8 12 6 6 2
Sum total 23 18 8

Table 02a: Type of Undesired Events and Steps Taken by the Doctor: In most cases nothing had to
be done. In the cases of spinal / joint pains about 20% were given medicines, more frequently in the
placebo than in the active group; in the cardiovascular cases (only placebo) 2 were treated

appropriately, this applied also to the 3 gynaecological problem cases. In the cold / flu cases 2 were
given antibiotics, in one case the dizziness was trested with medicine; otherwise nothing was done;
towards the end of therapy one placebo patient wished to be treated conventionally again.

Table 02b: Typesof undesired events(in phase 3):

Type of complication Total collective Absolute frequency Frequency in % (no
Absolute in% (noMV) | Placebo Active MV)

Placebo Active
0=none 61 88 29 32 82 94
Hip pain 1 15 0 1 0 3
Spinal pain 3 4.5 2 1 6 3
Kneepain 2 3 2 0 6 0
Raised blood pressure 1 15 1 0 3 0
(RR)
cardiomyopathy 1 15 1 0 3 0
Missing values 2 - 1 1 - -
Sum 71 100 36 35 100 100

Table 02 b: Typesof Undesired Eventsin Phase 3 and Steps Taken by Doctor: The 2 active cases
(hip pain + spina pain) were treated with medicine; the 6 placebo cases were treated variously: one
spinal pain patient was treated with medicine, a second patient nothing was done; also one patient with
knee pain nothing was done, while a second patient demanded standard therapy; nothing was donein

the case of the raised blood pressure (RR) and in the case of cardiomyopathy the appropriate medical
procedure was put in place. No patients with complications dropped out of the study. In 88% of all

cases (and even 94% of the active group) there were no complications.
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Nothing can be said about the UE’ sintensity as this was not documented, but due to the medica steps
that followed it can be assumed that the intensity in al cases, especially in the cases of the active group,
was not severe. The decrease of cases during the course of therapy points towards habituation problems
with the special Situation.

The fact that there were more placebo complications than active group complications leads to the
assumption that first and foremost these are complications, which arose from the patients
multimorbidity. The analysis of patients with complications also showed a higher quota of side

findings, a higher rate of being overweight (50% above 1.2 Broca) and a higher age (75% older than 55
years).

3.2 Effectiveness

Thetesting of the effectiveness takes place in three areas. Firstly the effect on *knee assessment” and
“walking ability” (seetheory 1), secondly the development of general pain and finally also the
important blood parameters (theory 3). Furthermore the changes are examined in the follow-up (see
theory 2).

3.2.1 Effect on Knee Assessment (KSS)— Theory 1 and 2

The scalefor knee assessment from the KSS (knee society score, see appendix sample sheet) is made
up of several sub scales (knee pain, mohility, stability), deductions due to structural defects (flexion
contracture, stretch deficit, tibiofemoral angle) and can have a value between O (extremely bad
assessment) and 100 (no complaints) (see Table 3aand Illustration 2a).

Table 03a: Evaluation Knee Assessment (KSS, max. = 100 = no complaints)

Time Situation Placebo Placebo Active Active
Standard | mean mean Standard
Deviation Deviation
1 At commencement of 24 76.0 78.4 3.3
therapy
2 During therapy 24 79.1 83.5 2.6
After 4 weeks
3 End of therapy 24 78.5 84.1 31
After 6 weeks
4 After follow-up 25 78.0 80.9 3.6
valid 35 32
missing 1 3
Total 36 35
1 Difference beginning not | significant
lversus3 | Course: active significant | (P<0.02)
1versus3 | Course: placebo not | significant
3 Difference end Trend in favour | of active
(P<0.15)

Table03a: Coursefor Evaluation Knee Assessment Placebo Compared to Active: Table and
accompanying lllustration 02a show a significant improvement for the active group (P<0.05) after
QRSA in comparison to the placebo group, where the improvement was not significant (see Illlustration
0.2a).



Table 03b: Interim Evaluation Knee Assessment (KSS, max. = 100 = no complaints)

Time Situation Placebo Placebo Active Active
Standard mean mean Standard
Deviation Deviation
1 At therapy 2.2 77.6 80.6 2.6
commencement
2 During therapy 23 80.2 85.5 22
After 4 weeks
3 End of therapy 24 79.8 86.9 24
After 6 weeks
4 After follow-up 24 79.5 83.4 2.7
After 10 weeks
vaid 35 32
missing 1 3
total 36 35
1 Difference not | significant
beginning
1lversus3 | Course: active significant | (P<0.01)
1versus3 | Course: placebo not | significant
3 Difference end Sig. towards | Active
(P<0.05)

Table 03b: Interim evaluation of knee assessment placebo compar ed to active (no deductions):
Table and Illustration 03b show avery significant improvement (P<0.01) after QRSA for the active
group in comparison to the placebo group, which improved only insignificantly; also the difference
between the groupsis significantly in favour of the active group.

Table 03c: KneePain (KSS, max. = 50 = without complaints)

Time Situation Placebo Placebo Active Active
standard mean mean standard
deviation deviation
1 At commencement | 2.3 313 32.9 24
of therapy

2 During therapy 23 32.6 37.7 2.0
After 4 weeks

3 End of therapy 24 32.6 37.7 2.0
After 6 weeks

4 After follow-up 2.3 31.8 35.7 25
After 10 weeks
valid 35 32
missing 1 3
total 36 35

1 Difference not | significant
beginning

1versus 3 Course: active significant | (P<0.01)

lversus3 | Course: placebo not significant

3 Difference end Sig. towards | Active (P<0.05)

Table03c: CourseKneePain Placebo Compared to Active: Table and accompanying Illustration

02c show asignificant improvement (P<0.01) for the active group after QRS& in comparison to
placebo, which improved only insignificantly. Also the difference between the groupsis significantly
in favour of active (P<0.05).

11
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Table03d: Evaluation Knee Function (KSS, max. = 100 = without complaints)

Time Situation Placebo Placebo Active Active
Standard mean mean standard
deviation deviation
1 At commencement 2.2 66.9 73.4 25
of therapy

2 During therapy 29 66.5 76.3 2.8
After 4 weeks

3 End of therapy 25 69.4 74.7 2.7
After 6 weeks

4 After follow-up 2.8 66.8 75.7 3.0
After 10 weeks
vaid 33 34
missing 3 1
total 36 35

1 Difference Slightly
beginning significant (P<0.1)

1versus 3 Course: active not | significant

1versus3 Course: placebo not | significant

3 Difference end not | significant

Table03d: Courseof Evaluation of Knee Function Placebo Compared to Active: Tableand

accompanying Illustration 02d show no significant improvement after QRSa for the active group, but
neither for placebo, which improved in the short term. Only after 10 weeksis the difference significant
towards the active group.

Table 03e: Interim Evaluation Knee Function (KSS, max. = 100 = no complaints)

Time Situation Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At commencement of 2.2 66.9 73.4 25

therapy
2 During therapy 2.9 66.7 76.3 2.8
After 4 weeks

3 End of therapy 25 69.4 74.7 2.7
After 6 weeks

4 After follow-up 2.8 66.8 75.7 3.0
After 10 weeks
valid 33 34
missing 3 1
total 36 35

1 Difference beginning Trend towards | Active (P<0.1)

1versus3 | Course: active not | significant

1lversus3 | Course: placebo significant (P<0.05)

3 Difference end not | significant

Table03e: Courseof Evaluation of Knee Assessment Placebo Compared to Active: Table and
[llustration 02e show no significant improvement after QRSA for the active group in comparison to the
placebo group, which only improved significantly; also the difference between the groupsis not
significant towards active at the end of therapy.




Table 03f: Walking Ability (KSS, max. = 50 = no complaints)
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Time Situation Placebo Placebo Active Active
standard mean mean standard
deviation deviation
1 At commencement 17 33.1 35.7 15
of therapy

2 During therapy 17 317 37.1 17
After 4 weeks

3 End of therapy 25 32.1 36.8 16
After 6 weeks

4 After follow-up 1.8 32.6 37.1 1.6
After 10 weeks
valid 33 34
missing 3 1
total 36 35

1 Difference not | significant
beginning

1versus3 Course: active not | significant

1versus3 Course: placebo declined

3 Difference end Sig. towards | Active

(P<0.05)

Table 03f: Course of Knee Pain Placebo Compared to Active: Table and accompanying Illustration
02f show only adight improvement after QRSa for the active group, but for placebo even adecline.
The difference between the groups is significantly towards the active group at the end of therapy

(P<0.05).
Evaluation of Knee Assessment (KSS)
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[llustration 02 a: Development of Evaluation of Knee Assessment (K SS - mean val ue comparison):
Theinitial conditions are, despite slightly better values in the case of the active group not significantly
different. The improvement during the course of therapy (O to 6 weeks) isonly significant in the active
group (P<0.02). Also the results after QRSA tend to be in favour of the active group (P<0.15). In the
follow-up the values deteriorate towards theinitial values.

(* The values after 2 weeks and after 8 weeks are linearly interpolated)
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Interim evaluation of knee assessment (KSS)
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[llustration 02 b: Development of Interim Evaluation of Knee Assessment (KSS): Theinitia
conditions are, despite slightly better values in the case of the active group not significantly different.
The improvement during the course of therapy (0 to 6 weeks) isonly significant in the active group (P<
0.01). Also theresults after QRSA tend to be significantly in favour of the active group (P< 0.05). In
thefollow-up the values deteriorated again towards the initial values.

Knee Pain (KSS)
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[llustration 02 c: Development of Knee Pain (KSS): Theinitia conditions are not significantly
different. The improvement during the course of therapy (0 to 6 weeks) isonly significant in the active
group (P < 0.01). Also the result after QRSA is significantly in favour of the active group (P < 0.05). In
thefollow-up the values deteriorate again towards the initial values.
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Evaluation Knee function (KSS)
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[llustration 02 d: Development of Evaluation of Knee Function (K SS- mean value comparison):
Theinitial conditions are dightly significantly better in the active group. The improvement during the
course of therapy (0 to 6 weeks) isonly significant in the active group (P < 0.01). Also the results after
4 weeks QRSA issignificantly in favour of the active group (P < 0.05). In the follow-up the values of
the active group improve towards the 4 weeks value.

Interim Evaluation of Knee Function (KSS)
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Min = 0; Max = 100

[llustration 02 e: Development of Interim Evaluation of Knee Function (KSS): Theinitia
conditions tend to be better in the active group (P<0.1). The improvement during the course of therapy
(0 to 4 weeks and 8) isonly significant in the active group (P < 0.05). Also the results after QRSA are
significantly in favour of the active group (P < 0.05). In the follow-up, the values of the active group
improved again towards the 4 weeks value.
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Walking Ability (KSS)
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[lustration 02 f: Walking Ability (KSS) (mean value comparison: placebo =35 Pbn, active = 32
Pbn): Theinitial conditions are not significantly different. The improvement during the course of
therapy (0 to 4 and 8 weeks) is significant for the active group (P<0.05). Also the finding after QRS&
issignificantly in favour of the active group (P<0.05). in the follow-up the values for the active group
improve again towards the 4- week value.

I nter pretation of the Findings K nee Assessment and Knee Function: The development of the
active group regarding knee assessment was in all three variables clearly superior to the placebo
situation. Due to the insignificance of the initia difference it should not matter that theinitial valuesin
the active group were basically better than in the placebo group. The slow decrease in the follow-up
phase should be noted. This signals the necessity of at least longer therapy duration.

The examinations on function show their maximaat 4 weeks of therapy but &t first decrease, then
recover during the follow-up. Regardless of the fact that these findings should be checked in afurther
study, it indicates that after initial successthereisin certain indications aremission, which only later
can be compensated for (and with longer therapy maybe even overcompensated).

3.2.2 Effect on the General Pain and State of Health Situation (Theory 1 and 2)

This sub-theory was also possible to be checked with several parameters, which were practicable and
available. Asdirect pain parameters these were:

pain severity (5 scale); pain severity (11 scale); pain severity (100 scale); pain sensitivity (5
scale) (seeTables4),

and asindicators for the general state of health:
genera condition GC (5 scale, subjective general state of health (5 scale) (see Tables 5),

and asindicators for limitations due to pain and functional limitations or/and the hope for an
additive effect of QRSA and conventiona therapy:

frequency of medicines (prescribed medicines), dosage of medication, frequency of doctors
consultations (see Tables 6).



Table 04a: Pain Severity (5 scale O=none, 4=extreme)
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Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At commencement of | .09 2.28 2.15 .10

therapy

2 During therapy, after | .12 1.89 1.63 A1

4 weeks
3 End of therapy, after .10 191 132 A3
6 weeks

4 After follow-up, A2 191 1.55 16

after 10 weeks

vaid 35 33
missing 1 2
total 36 35

1lversus3 | Course: placebo or very | Significant highly Significant

active (P<.01) (P<.001)

1 Difference beginning: not | significant

Pversusa
3 Difference end: Highly In favour of
p versusa significant | Active (P<.001)

Table 04a: Courseof Pain Severity (=Actual Pain Conception) Placebo Versus Active: Table and
accompanying Illustration 03a show a parallel improvement for active and placebo, but a stronger
improvement for active (P<0.001).

Table 04b: Pain Severity (11 scale O=none, 10=extreme)

Time Time of examination | Placebo Placebo Active Active
standard mean Mean standard
deviation deviation

1 At commencement of | .2 5.75 5.35 2

therapy
2 During therapy, after | .3 472 4.23 3
4 weeks

3 End of therapy, after 3 54 3.71 3
6 weeks

4 After follow-up, after | .3 5.00 443 A4
10 weeks
valid 35 33
missing 1 2
total 36 35

1versus | Course: placebo or very | Significant very | Significant

3 active (P<.01) (P<.01)

1 Difference beginning: not significant

Pversusa
3 Difference end: Trendin Active
p versusa favour of (P<0.1)

Table 04b: Course of Pain Severity Placebo Versus Active: Table shows aparalel improvement for
active and placebo (P<0.02). The advantage for the active group is not as obvious asin Table 04a.



Table04c: Pain Severity (NAS=100scale: 0=none, 100=extreme)
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Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At therapy 2.2 58.1 54.6 2.3

commencement
2 During therapy, after | 3.0 479 42.3 2.6
4 weeks

3 End of therapy, after | 3.1 45.2 36.8 34
6 weeks

4 After follow-up, after | 2.9 51.3 445 3.8
10 weeks
vaid 34 34
missing 2 1
total 36 35

1versus | Course: placebo or very Significant highly | Significant

3 active (P<.01) (P<.001)

1 Difference beginning: not | significant

p versusa
3 Difference end: Significantly Active
p versusa in favour of (P<.05)

Table 04c: Courseof Pain Severity Placebo Versus Active: Table shows aparallel improvement for

active and placebo, but more obvious for the active group (P<0.05).

Table 04d: Pain Sensitivity (5 scale: O=neutral, 4=unbearabl€)

Time Time of examination | Placebo Placebo Active Active
standard Mean mean standard
deviation deviation

1 At commencement of | .07 2.19 2.09 .10

therapy
2 During therapy, after | .11 1.79 1.56 A2
4 weeks

3 End of therapy, after A2 1.79 1.28 A3
6 weeks

4 After follow-up, after | .10 2.08 1.54 A5
10 weeks
valid 33 30
missing 3 5
total 36 35

1lversus3 | Course: placebo or significant | (P<.05) Highly (P<.001)

active significant

1 Difference beginning: not significant

p versusa
3 Difference end: Very Favour of
p versus a significant in active (P<.1)

Table 04d: Courseof (Actual) Pain Sensitivity Placebo Versus Active: Table and accompanying
[lustration 03b show an improvement for both active and placebo, but more obviousfor the active
group (P<0.01)
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All indicators verify equally the effectiveness for active clearly stronger than for placebo, eveniif thisis
not equally well discernible in all scales. Probably the judges are overtaxed by the supposed higher
accuracy, as has been known from other studies.

Pain Scale (0O=none, 2=medium, 4=extremely severe)
2.5
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[lustration 03a: Pain Severity (mean value comparison): Theinitial conditions are not significantly
different. The improvement during the course of therapy (0 to 6 weeks) is highly significant for the active
group (P<0.001). Also the findings after QRSA issignificantly in favour of the active group (P<0.001).
In the follow-up the values for the active group worsened towards the 4-week value.

Pain Sensitivity (O=neutral, 2=disturbing, 4=unbearable)
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[lustration 03b: Pain Sensitivity (mean value comparison): Theinitial conditions are not
significantly different. The improvement during the course of therapy (0 to 6 weeks) is highly
significant for the active group (P<0.001). Also the findings after QRSA are significantly in favour of
the active group (P<0.01). In the follow-up the active group worsened towards the 4 week value, while
the placebo group amost worsened towards the initial value.

For graphic visudization for Illustration 4ain terms of pain severity Table 4a (5 scale) was used and for
[llustration 4b the pain sensitivity (5 scale). Here it isinteresting that the differences are more obvious
in the sensitivity than in the supposedly (or real) more objective “pain assessment”.

Basically smilar correlation can be found for all indicators of the general state of health, here the
doctor’ s opinion (GC) and the patient’ s opinion (subjective general state of health) do not vary much
(see Tables 5aand 5b).



Table 05a: General Condition GC (5 scale: 1=very good, 5=very bad)
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Time Time of examination Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At therapy A0 311 3.23 A1

commencement

2 During therapy, after 4 | .13 2.74 291 A1

weeks

3 End of therapy, after 6 | .13 291 2.64 A3

weeks

4 After follow-up, after 15 3.09 3.03 A4

10 weeks

vaid 35 33
missing 1 2
total 36 35

lversus | Course: placebo not | Significant highly | Significant

3 Versus active (P<.001)

1 Difference beginning: not | significant

p versus a
3 Differenceend: p Significantly | Active
versusa in favour of (P<.05)
Table 05a: General Condition GC (scales, mean value comparison): Theinitial conditions are not

significantly different. The improvement during the course of therapy (0 to 6 weeks) isonly inthe
active group highly significant and the result at the end of therapy, even with worseinitia values, is
significantly better (P<0.05, t-test single sided).

Table 05b: Subjective General State of Health (5 scale: 1=very good, 5= very bad)

Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At commencement of | .10 3.11 3.23 A1

therapy
2 During therapy, after | .13 2.83 2.97 A1
4 weeks

3 End of therapy, after A3 2.97 2.61 A3
6 weeks

4 After follow-up, after | .15 3.06 2.97 14
10 weeks
valid 35 33
missing 1 2
total 36 35

1lversus3 Course: placebo not | significant highly sgnificant

versus active

1 Difference beginning: not | significant

p versus a
3 Difference end: Significantly | Active
p versusa in favour of (P<.05)

Table 05b: Subjective General State of Health (scale, mean value comparison): Theinitial
conditions are not significantly different. The improvement during the course of therapy (0 to 6 weeks)
isonly in the active group highly significant, and the result at the end of therapy, even with worse
initial vauesis significantly better (P<0.005).

For graphic visuaization for Illustration 4ain terms of GC Table 4a (5 scale) and for Illustration 4b the
state of hedlth (5 scale) was used. Hereit isinteresting that the difference in patient sensitivity were
also here more obvious than in the supposedly (or real) more objective “assessment” of GC by the
examining doctor.
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General Condition GC (1= very good,
3= satisfactory, 5= very bad)
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Ilustration 04a: General Condition (mean value comparison): Theinitial conditions are not
significantly different. The improvement during the course of therapy (O to 6 weeks) is highly
significant in the active group (P<0.001). Also the findings after QRSA are significantly in favour of
active (P<0.01). In the follow-up the active group worsened towards the 4 week value, the placebo
group worsened almost towards the initial values.

Subjective general state of health (1= very good,
3= satisfactory, 5= very bad)
34
3.2 —
3 _
2.6
24
29 —o—Placebo (n=35) |
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Beginning: 0  Middle*: 2 Middle: 4 End: 6 FoUp*: 8 FoUp: 10
Weeks Weeks Weeks Weeks Weeks Weeks

[llustration 04b: Subjective General State of Health (mean value comparison): Theinitial
conditions are not significantly different. The improvement during the course of therapy (0 to 6 weeks)
ishighly significant in the active group (P<0.001). Also the findings after QRSA are significantly in
favour of the active (P<0.01). In the follow-up the active group worsened towards the 4 week value, the
placebo group worsened towards the initial values.
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Table6a: Osteoarthritis Frequency of Medication (5 scale: O=never, 2=1per week, 4= daily)

Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At commencement of | .18 A7 .86 .23

therapy.
2 During therapy, after | .15 3l .66 21
4 weeks

3 End of therapy, after .20 .53 .67 .20
6 weeks

4 After follow-up, after | .27 .88 .86 .25
10 weeks
valid 34 33
missing 2 2
total 36 35

lversus | Course: placebo not | significant not | significant

3 Versus active

1 Difference beginning: not significant

p versusa
3 Differenceend: p not | significant
versus a

Table 06a: Course of Osteoarthritis Frequency of Medication Placebo VersusActive: Table shows
at times a dight but not significant improvement and also no significant difference for active and

placebo.

Table 06b: Dosage Osteoarthritis Medication (5 scale: 0=0,2=2, 4=>3 tablets per day)

Time

Time of examination

Placebo
standard
deviation

Placebo
mean

Active
mean

Active
standard
deviation

At commencement of
therapy

.09

.25

34

.09

During therapy, after
4 weeks

.07

A7

3l

10

End of therapy, after
6 weeks

10

24

27

.09

After follow-up, after
10 weeks

10

.30

24

14

vaid

34

33

missing

2

2

total

36

35

1versus3

Course: placebo or
active

not

significant

not

significant

1

Difference beginning:

pversusa

not

significant

3

Difference end:
p versusa

not

significant

Table 06b: Course of Tablet Dosagein Placebo Versus Active: Table and accompanying Illustration
05a show adight but not significant improvement for active and placebo. But thereis a better trend in
the active group, which could be sustained with longer duration of therapy.
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Table 06c¢: Doctors Consultation Dueto Osteoarthritis (p.a. min.=0, max.=24)

Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At commencement of | 1.02 6.08 5.12 135

therapy
2 During therapy, after | 1.29 5.88 4.90 114
4 weeks

3 End of therapy, after | 1.92 6.00 3.40 1.48
6 weeks

4 After follow-up, after | 1.29 5.39 4.38 1.09
10 weeks
valid 17 21
missing 19 14
total 36 35

1versus3 | Course: placebo determined not | significant

versus active not

1 Difference beginning: not significant

p versusa
3 Difference end: not | significant
p versus a

Table 06c¢: Doctor s Consultation Due to Osteoarthritis: Table shows — despite a positive trend for
active— no reliable improvement for either active or placebo (missing number to large and individual
estimates not clear enough, due to atoo long period of time for reference).

Arthritis Tablet Dosage (0=0, 2=2, 4=>3 tablets per day)
0.5
0.45
0.4
0.35
0.3
0.2 —
0.15
00(5; —o— Placebo (n=34)
' 0 * interpolated mean values —m— Active (n=33) ||
Beginning: Middle*: 2 Middle: 4 End: 6 FoUp*: 8 FoUp: 10
0 Weeks Weeks Weeks Weeks Weeks Weeks

[llustration 05a: Arthritis Tablet Dosage (mean value comparison): Theinitial conditions are (dueto
high variation) not significantly different, but the active group had worse starting conditions. The
improvement during the course of therapy (0 to 6 weeks) is asinsignificant as the group difference, but
the trend is more favourable for the active group - even still lasting in the follow-up.

Almosgt dl indicators for the pain and state of health situation refer to a significant or even very
significant effect of the QRSA therapy. But it is seen in the follow-up that thisimprovement is not
necessarily stable after 6 weeks of therapy. A longer duration of therapy seems useful and thereisno
reason, in regard to possible side effects, not to do so.



Also in regard to costs alonger therapy is no problem, provided that the patient owns a treatment mat.

An *accounting therapy” cannot be checked here for its efficiency, as the necessary health economical

datais not available. Thisisleft to alater study.

3.2.3. Effectson Laboratory- and Vital Parameters(Theory 3)

Amongst the |aboratory parameters those especially of interest, give an indication to the course of
chronic inflammation, according to G. Fischer et al. The C-reactive protein (specific for articular
rheumatism) aswell as ESR values and the P-fibrinogen (less specific).

TableO7a: Blood sedimentation (ESR, 1 hour?)
Norm: sex-specific, less specific inflammation parameter

24

Time Time of Placebo Placebo Active Active
examination standard mean mean standard
deviation deviation
1 At commencement 15 13.1 12.8 15
of therapy
2 During therapy, 12 11.9 11.3 15
after 4 weeks
3 End of therapy, after | 1.2 12.2 104 15
6 weeks
valid 35 34
missing 1 1
total 36 35
lversus | Course: placebo not | significant sgnificant | (P~.05)
3 versus active
1 Difference not sgnificant
beginning:
p versusa
Table07a: Blood Sedimentation Placebo Versus Active: Table shows only for active a (amost)

significant improvement, but not for placebo during the course of therapy (see Illustration 06a).

Table 07b: C-Reactive Protein (selective inflammation parameter) Norm:

Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At commencement of | .39 2.05 2.94 a7

therapy

2 During therapy, after | .85 211 2.34 .90

4 weeks
3 End of therapy, after | .79 2.46 191 .53
6 weeks
valid 35 34
missing 1 1
total 36 35

lversus | Course: placebo not | significant not significant

3 versus active

1 Difference beginning: not significant

p versus a
3 Difference end: not sgnificant
p versus a
Table 07b: C-Reactive Protein Placebo Versus Active: Table shows only for active atendency

towards, but not significant improvement during the course of therapy, but not for placebo (see
[lustration 06b).



Table 07c: P-fibrinogen (less specific inflammation parameter)
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Norm:

Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At commencement of | .11 3.41 3.64 A2

therapy

2 During therapy, after | .11 3.52 3.56 14

4 weeks
3 End of therapy, after A2 3.48 3.12 .16
6 weeks
valid 35 34
missing 1 1
total 36 35

1versus | Course: placebo not sgnificant highly Significant

3 versus active (P<.001)

1 Difference beginning: not significant

p versusa
3 Difference end: dightly | Significant
p versus a (P<.1)
Table 07c: P-Fibrinogen Placebo Versus Active: Table shows only for active a highly significant

improvement during the course of therapy, placebo values actually worsened. Group differenceis
dightly significant (see Illustration 06c).

Blood Sedimentation (ESR)
15
14
> ‘\l\
12 e -— —e
11 \'\\.
10
9
—&— Placebo (n=35)

. * Interpolated Va‘Iues ‘ —I‘—Active (n=34) |

Beginn: 0 Weeks Middle*: 2 Weeks Middle: 4 Weeks End: 6_Weeks

[llustration O6a: Blood Sedimentation ESR mean value comparison: Theinitial conditions are (due to
high variation) not significantly different. The advantage of active compared to placebo only becomes
clear after 6 weeks of therapy (P<0.05).




26

2.8
2.6
24
2.2

1.8
1.6
1.4
1.2

C-Reactive Protein (selective rheumatism

parameter)

I\

\I\

\.\//l
. - o
=

* Interpolated values

—+—Placebo (n=35)

—8— Active (n=34)

Beginn: 0 Weeks Middle*: 2 Weeks Middle: 4 Weeks End: 6_Weeks

[llustration 06b: C-reactive protein (mean value comparison): Due to a high mean variation there are
no significant differences, the trend however is clearly favourable towards active.

P-Fibrinogen (unspecific inflammation

parameter)
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[llustration 06¢: P-fibrinogen (mean value comparison): Due to high mean variation and unfavourable
initial valuesthereisonly adightly significant differencein favour of active (P<0.1); however the
course shows a highly significant improvement only for active (P<0.001).

All important clinical inflammation parameters show effectsin the direction “hoped for”. In the case of
the leucocytes (see Table 07d) thereis no effect determinable, but was also not expected asthese are
aready well within the norm.



Table 07d: Leucocytes (less specific inflammation parameter)

Norm: 4.5-9.0
Time Time of examination | Placebo Placebo Active Active
standard mean Mean standard
deviation deviation
1 At commencement of | .3 7.2 6.7 3
therapy
2 During therapy, after | .2 6.8 6.6 3
4 weeks
3 End of therapy, after 2 7.1 6.9 2
6 weeks
valid 35 34
missing 1 1
total 36 35
1lversus3 | Course: placebo not | significant not significant
versus active
1 Difference beginning: not | significant
p versus a
3 Difference end: not | significant
p versusa
Table 07d: Leucocyctes Placebo Versus Active: Mean values are within the norm.
Table07e: Erythrocytes
Norm: sex-specific
Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation
1 At commencement of | .06 432 443 .06
therapy
2 During therapy, after | .06 431 4.43 .06
4 weeks
3 End of therapy, after | .05 4.23 4.41 .05
6 weeks
valid 35 34
missing 1 1
total 36 35
1lversus3 | Course: placebo not sgnificant significant (P~.05)
versus active
1 Difference beginning: not significant
p versusa
3 Difference end: sgnificant (P<.05)
p versus a

Table 07e: Erythrocytes Placebo Versus Active: Values within the norm.




Table07f: Eosinophil
Norm: sex-specific
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Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At commencement of | .28 2.09 2.37 .32

therapy

2 During therapy, after | .26 2.05 2.74 35

4 weeks
3 End of therapy, after 40 2.37 2.73 .32
6 weeks
valid 35 34
missing 1 1
total 36 35

lversus3 | Course: placebo not significant not | significant

versus active

1 Difference beginning: not significant

p versusa
3 Difference end: not | significant
p versus a

Table 07f: Eosinophil Placebo Versus Active: Table shows no significant change. The unknown
tendency for increase in the active group after 4 weeks (would be unfavourably interpreted, if there was
significance) cannot be interpreted by doctors (note Kobinger).

However the changesin the blood pressure can be assessed as a favourable therapy effect:

Table 07g: Systolic Blood Pressure (RR sys)
Norm: 100 — 135

Time Time of examination | Placebo Placebo Active Active
standard mean mean standard
deviation deviation

1 At commencement of | 2.9 136 136 2.3

therapy
2 During therapy, after | 4.1 144 135 21
4 weeks

3 End of therapy, after | 2.9 139 131 2.8
6 weeks

4 After follow-up, after | 2.6 144 131 2.7
10 weeks
Valid 35 34
Missing 1 1
Tota 36 35

lversus3 | Course: placebo not sgnificant not significant

versus active
1 Difference beginning: not | significant
p versusa

3 Difference end: amost | Significant
p versus a (P~.05)

4 Difference 10 weeks: highly | Significant
p versusa (P<0.001)

Table 07g: Systolic Blood Pressure Placebo Versus Active: Blood pressureimproved only for active
group significantly. Asthe values for placebo even worsened, the difference especially after the follow-
up in favour of activeis highly significant (P<0.001). There are no significant changesin the diastolic
blood pressure (are favourable; development trend is more favourable in active than in placebo-group).
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Systolic blood pressure (RR sys)
145
135
130 = =
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[lustration 06d: Systolic Blood Pressure (RR sys) (mean value comparison): As not only active
improves highly significantly and with a stable follow-up (P<0.001), placebo at the same time worsens
significantly (P<0.05), the group differenceis especially in the follow-up highly significant in favour of
active (P<0.001).

4 Discussion

The results are astounding for the medical profession, who know the discussion about QRSa therapy,
or generaly about magnetic field therapy, primarily from the mass media, but are not so familiar with
the specialist scientific discussion.

For the user and the QRSA specidlist, it is not quite so astounding that this (unspecified) therapy
delivers such clear resultsin anarrowly defined diagnosis. Thismakes QRSA aread dternativein
therapy applications, which up to now has hardly been considered causally treatable, if general
recommendations for a better lifestyle (appropriate exercise and diet) are disregarded.

Many of the examined indicators refer to the fact that the optimum attainable is not fully reached after 6
weeks. It further shows that, for most, the therapy should not be terminated too soon, if one does not
want to risk a quick re-worsening of the findings. There are no definite referencesin regard to

necessary / useful duration of therapy as yet, but the retrospective analysis of one-year-users (see Pelka
2000 and Haas 2001) suggests that a therapy duration of at least 3 months and even for ayear should be
useful.

The 3 theories put forward in the beginning were verified by all data. Only in the case of assessment of
knee function (KSS) the advantage was only seen in the follow-up, not quite during therapy. In
agreement with the observations by Haas (2001) and the results of the DSSV study (Pelka 2001), thisis
acceptable for the theory and other clinica findings.

The integrative concept of this approach to therapy is characteristic and recognizable e.g. in the
improvement of the systolic blood pressure (see lllustration 6d). That is, the therapy seemsto be
especially useful for certain diagnoses e.g. osteoarthritis of the knee, but the effects usually go clearly
beyond narrowly defined areas of diagnosis.

Discussion about Selected Individual Findings

K SS: The knee society score (KSS) serves specifically for the mentioned diagnosis as an appropriate
standardized measuring instrument, where the interim evaluation is a knee assessment without
deductions and the evaluation is a knee assessment with deductions (flexion contracture, stretch deficit
and tibiafemoral angle). The latter cannot easily in such ashort time be improved. It isno surprise that
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the active advantage here and for the net function is not so obvious. Even with dlightly better initial
values the development for the active group is convincingly positivein regard to the initial situation
compared to the placebo group. Therelatively quick decline in the follow-up indicates the necessity for
longer therapy. This does not contradict the seemingly contrary finding in case of the knee function and
the stable findings in the case of walking ability. Obvioudy these functional results are only reached
with atime delay, dependent or at least corresponding to the assessment 2 weeks earlier. Especialy the
K SSresults and the later pain values suggest alonger to long duration of therapy.

General Pain Assessment: All indicators show similar results. The more the subjective sensitivity of
patientsis taken into account, the more clearly advantageous QRSa therapy is (see pain sensitivity
versus pain scale, or subjective generd state of health versus general condition. All developments have
in common, that the advantage of activeislost relatively soon. After 4 weeks only 20 to 80% of the
attained differences to placebo remain. Thisindicates a systematic examination about the correlation of
therapy duration and the following stability of findings.

Use of Medication / Doctors' Consultations: To assess these results (not bad for QRS ) one hasto
note that severa effects play arole, which possibly cover up the advantage of active. On one hand there
isahigh correlation between use of medication (frequency, dosage) and doctors consultations, which
signals a certain behaviour pattern that is not really dependent on the actual state of health status. On
the other hand the findings are not very accurate, because e.g. the doctors' consultations refer to an
interval longer than the one judged here. In particular the Illustration: Dosage Osteoarthritis
Medication indicates that the willingness to reduce the dosage has not reached its maximum after 6
weeks of therapy. Thisisalso indicated in the retrospect analysis of the 1-year-user study (see Pelka
2000).

Laboratory (Inflammation) Parameters. Here the trends are so much better than the statistically
significant verified differencesin favour of active, which are just over or under the significance level. It
isimportant isto realize that QRSa& has afavourable effect on the blood parameters as it reduced the
inflammatory processes in the knee and (probably) beyond in the whole organism. These findings (see
[llustration O6ato c) aso indicate the necessity for afurther study with longer duration of therapy.

The systolic blood pressure reacts relatively quickly in a convincingly favourable way (see lllustration
6d). The result should be checked in further studies.

Conclusion : Finaly it can be determined that despite not yet optimal therapy duration the study

indicates strongly that QRS& in the case of diagnosis* osteoarthritis of the knee” is one of the most
attractive therapies at present.
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