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PULSED ELECTROMAGNETIC FIELDS “PEMF”
CTU — MEDICAL DEVICE PERISO sa,

for the

THE ROLE OF PEMF IN KNEE OSTEOARTHRITIS:
A RANDOMIZED, DOUBLE-BLIND, PLACEBO-
CONTROLLED STUDY.

Abstract

Background:
Osteoarthritis (OA) has a very high prevalence agnoiddle-aged and elderly people and the diseage
is responsible for substantial direct and indissatioeconomic costs and the treatment optionseave f
and unsatisfactory.

Recently a number of papers have appeared sugggsileed electromagnetic fields (PEMF) as §
technique for treatment of OA.

Study Objective:
the purpose of this study was to evaluate theaffioof PEMF (Pulsed Electromagnetic Field, CTU
Medical Device - Periso sa) for the treatment difgoés with KNEE OSTEOARTHRITIS.

Methods:
This was a 1:1 randomized, controlled, double-bkhady. The duration of the study was 14 weeks$
and the patients met for five visits. The trial sisted of 30 minutes daily treatment 5 days perkwee)
for 6 weeks in 83 patients with knee OA. Patierdlaations were done at baseline and after 2 and |6
weeks of treatment. A follow-up evaluation was dé&eeks after treatment. Activities of Daily
Living (ADL), PAIN and STIFNESS were evaluated ugithe Western Ontario and McMaster
Universities (WOMAC) questionnaire.

Results:

within group analysis revealed a significant imgment in ADL, STIFFNESS and PAIN in the CTU
treated group at all evaluations. In the controlugrthere was no effect on ADL after 2 weeks and a
weak significance was seen after 6 and 12 weelgnifsiant effects were seen on pain at all
evaluations and on stiffness after 6 and 12 weB&sveen group analysis did not reveal significant
improvements over time. Analysis of ADL score fbetPEMF-treated group revealed a significant
correlation between less improvement and increaame Analysis of patients 65 years using
between group analysis revealed a significant ingumeent for stiffness on treated knee after 2 weeks,
but this effect was not observed for ADL and pain.

Conclusions:
Applying between group analysis we were unableaimahstrate a beneficial symptomatic effect of
PEMF in the treatment of knee OA in all patientewdver, in patients 65 years of age there is
significant and beneficial effect of treatment tethto stiffness.

Search strategy:
databases used to identify studies for this clirstzdy include Medline, Embase and Cochrane.

Key words:
PEMF, Pulsed electromagnetic fields, Osteoarthitiacebo-controlled clinical trial

MD. Pietro Romeo (Annex 1)
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INTRODUCTION

Osteoarthritis (OA) has a very high prevalence agmoiddle-aged and elderly people and the
disease is responsible for substantial direct adoldéct socioeconomic costs and the treatment
options are few and unsatisfactory.

Recently a number of papers have appeared suggestised electromagnetic fields (PEMF)
as a technique for treatment of OA in which techeigvas applied one or a few times a day
for up to a month. The assumption that PEMF promdieneficial effects was further
substantiated by a recent in vivo study demonstadi disease modifying effect of PEMF in
an animal model of OA. European League Against Rizalogy has now rated PEMF
treatment for OA as a 1B of evidence and it reakise B rating for strength of
recommendation. This was decided since no effeessivere calculable from previous data,
poor practicality of delivery to the patient pogida in most cases, and due to economic
considerations.

Beneficial therapeutic effects of PEMF have alserbdocumented with increasing frequency
for a variety of bone and cartilage related diseasece 1973.

So far, the use of PEMF for treating bone fractusedhiowever, the only condition that has
received approval by tHeood and Drug Administration inthe US

The mode of action of PEMF is based on creatindlsshectrical fields in tissue and thereby
promoting biological effects. When current chanigesoils attached to the body an increasing
magnetic field appears in the tissue that, in tuwreates an electrical gradient with a
magnitude that depends on the rate by which thenetayg field changes according to
Faraday’s law. The electrical fields induced irstis are of a small magnitude, usually 1-100
mV/cm and the way by which these fields activatk lo@logical processes is not clarified.
We therefore aimed at studying the efficacy of PEGIRU Medical Device — PERISO sa,
treatment in a group of patients suffering from OA.

DEVICE DESCRIPTION

PULSED LOW-FREQUENCY ELECTROMAGNETIC FIELDSFhe pulsed low-frequency
(< 50Hz;~7Hz) electromagnetic fields (1b) belong to the €laknon ionizing radiations, that
is, they are characterized by an associated eeigy 12 eV (electron-Volt). Such an energy
is insufficient both to turn on ionization phenoragén molecules and to break even very weak
chemical bonds. For this reason in the last dectiie=® radiations have not been considered
able to interact with biological systems and, as@sequence, the studies on this subject were
scarce and information poor, especially when coegbavith the great amount of knowledge
concerning the interactions among ionizing radreiand biological systems (2b). Only
recently, due to the more and more common usecofreimagnetic fields of different intensity
and frequencies (3b), a vast research activity 5@Heb-7b-8b-9b-10b-11b) has started,
addresses to the definition of their main biolobarad therapeutic effects, on which are based
the exposition thresholds currently recommended.

DIAMAGNETISM: The diamagnetism works on hydrogen atoms. Indedén a hydrogen
atom is covalently bound to a strongly electronegasitom, as for example the oxygen, the
bond electrons tend to move toward the latter. Asresequence, the H atom assumes a partial
but consistent positive charge. This charge, thsted in a small volume, lead to a high
electric charge density. At this point, the hydmogatom tends to bind with a partially
negatively charged atom (the oxygen atom of a idiffewater molecule) in this way acquiring
a greater stability neutralizing its electric charg

A single water molecule does not feel any net fosiece it is subject to the action of the
surrounding molecules that are uniformly distrilolite any direction of the three-dimensional
space. The liquid water consists in a disorderdwvar& of molecules, bound together by
relatively weak chemical bonds. Such a networkastiouously subject to fluctuations that
randomly break and create new bonds among the mekedue to these characteristics the
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water does not have a proper dipole magnetic moraedtit is repelled by an external
magnetic field (diamagnetism). The PEMF - CTU PERISa (Fig. 1), is a device of
molecular diamagnetic acceleration. It uses angsgnef up to 200 Joule, generating high
power (2 Tesla), pulsating fields and developingater-repulsive force with the following
main therapeutic aims:

- liquids transport;

« tissue biostimulation.
Liquids transport: as a result of diamagnetic repulsion, the freeéewan the extracellular
compartments is fiercely pushed away from the fiefplication site. The transport of
extracellular liquids helps the oedema and postategic effusions reabsorption and the
scoriae removal, and stimulate the lymphatic catah and related phenomena also thanks to
the vasodilatation draining action produced by diehermia coupled with PEMF (CTU —
PERISO sa). In addition, the magnetic field workstlee intracellular liquids, increasing their
mobility. The increase of the thermal molecular ig@ton supports the cells biochemical
activity as well as the mitochondrial and phagisdgomal metabolic mechanisms. The result
is a beneficial acceleration of all energetic, rbetie and cellular activities like ionic
transport, scoriae removal and cellular breathing.
Tissue biostimulation: a variable magnetic field crossing a conductoruges an electric
current. The human body is a conductor, that whes crossed by a magnetic field the
phenomenon of biostimulation occurs. The actiomafnetic fields is well described in terms
of bioelectric parallelisms existing among cellglf}, since it acts on the difference of electric
potential on the membrane sides as well as on tieatation af the circulating atoms that
behave as elementary magnetic dipoles (13b, 14b).

Fig. 1
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SEARCH STRATEGY

Medline, Embase, and the Cochrane Central Regi$t€ontrolled Trials (CENTRAL) were
searched from the inception of each database f®dahuary 2013 to 13 December 2013. The
Medline and Embase databases were searched togethavw.embase.com

The search was conducted using the keywords krsteoarthritis, OA, PEMF, radiographic
evidence, bone scintigraphy, and it was limitedRIGTs (List 1). Additionally, all of the
available reviews related to knee osteoarthritisewmanually screened for any additional
possibly relevant studies. No language limit waglief.

List 1 Search Strategy used in www.embase.com [stegpep):

1 ‘osteoarthritis’ OR ‘OA’/exp

2 '‘knee’ OR ‘knee OA'/exp

3 ‘bone scintigraphy’ OR ‘knee bone scintigraphyfie

4 ‘knee x-rays’ OR ‘knee x-rays’/exp

5 ‘knee PEMF’

6 ‘OA PEMF’

7#1 OR #2 OR #3 OR #4 OR #5

8 random: ab,ti OR factorial: ab,ti OR crass ab,ti OR placebo :ab,ti"™OR control :ab,ti
OR trial:ab,ti OR group: ab,ti OR ‘crossover proaedexp OR ‘single blind procedure’/exp
OR ‘double blind procedure’/exp OR ‘randomized coted trial’/exp

#1 #2 #3 #4 AND #5.

MaTeriALs AND METHODS
This was a 1:1 randomized, controlled, double-bfindly. The duration of the study was 14
weeks and the patients met for five visits.

STUDY SELECTION CRITERIA
TYPES OF STUDIES, PARTICIPANTS AND INTERVENTIONS INCLUDED
Patients older than 45 years with painful knee @£he femorotibial compartment fullfilling
the combined clinical and radiological criteriatlhe American College of Rheumatology were
included. Furthermore, patients were excluded éfytlvere unable to understand/fill out the
guestionnaires, had received intraarticular gludommd or hyaluronic acid injection 1 month
prior to study entry, or had hip and/or lumbar sp®A with referred pain to the study knee.
All participants gave written informed consent.
Patients were included at baseline (Visit 1) and 2n&eeks later for randomization and start
of treatment (Visit 2). Treatment was then given @oweeks for 30 minutes daily every 5
days. Patients met for a check of compliance dft2weeks of treatment (Visit 3) and met at
the end of treatment (Visit 4). A follow-up anddinvisit was scheduled 6 weeks after the end
of treatment (Visit 5). At all visits a Western @rib and McMaster Universities (WOMAC)
guestionnaire was filled in and weight, height, anphysical examination of study knee was
done.
The treatment commenced immediately after enrolment
Once included in the study, the patient was bliraligigned into the PEMF treatment group
(Group 1) or the control group (Group 2) accordingrandomly generated numbers. The
treatment commenced immediately after enroliment.
* In Group 1, PEMF using a real (Magnetic Field=2l&emtensity=90 J; frequency
of impulses=7Hz; duration=30minutes/session). Thadpiece of CTU Medical
Device — PERISO sa, was placed 3 cm over the regitme study knee
* In Group 2, the coil was applied for 30min/day wétlsham signal generator

from the same manufacturer.
All patients were requested to record their postntiscomfort and the duration of the
treatment. They were also asked to refrain fromksngp alcohol abuse, or additional forms of
therapy during the study period. Biweekly contécobugh phone calls was performed by two
research assistants to exclude patients with pmoptance.
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EXCLUSION CRITERIA

Before performing the treatments with PEMF CTU MedliDevice — PERISO sa, all the
patients received a clinical evaluation to exclpdgients with: Open Physis, inflammatory
joint disease, Acromegaly, Charcot's arthropathygeiochromatosis, Wilson's disease,
ochronosis, terminal illnesses/malignancies, pregy@r lack of contraception use in women
of childbearing age, and use of pacemaker or anplamted electrical device and
ferromagnetic parts.

BENEFIT/RISK

No Risks, Dangers, Adverse Reactions have beewciatsw with the use of the CTU Medical
Device — PERISO sa, even outside the protocols. idesl CTU Medical Device PERISO sa,
respects all CLINICAL SAFETY Standards.

TypPes oF OuTCOME MEASURES

The physical examination included measurement diIR@nge of movement) (goniometer)

and examining for periarticular tenderness (yesém) swelling of the joint (yes/no). Patients
were allowed to continue analgesic medicationraugh the study. The radiological features
at baseline were examined according to the KellgrhLawrence grading system of OA.

METHODS

Symptoms of knee OA were assessed by the WOMAC r@ax, a questionnaire addressing
severity of joint pain (five questions), stiffnefisvo questions), and limitation of physical
function (17 questions). The version using verlaing scales of the WOMAC index was
used, i.e., with the patient assessing each quelyicmone (1), mild (2), moderate (3), severe
(4), and extreme (5). A higher WOMAC score theredpresents worse symptoms severity.
WOMAC subscore of joint pain was the primary outeommeasure (0-25). WOMAC
subscores of stiffness (0-10), activities of ddiyng (ADL) (0-85), and scintigraphic results
were secondary outcome measures. Since PEMF istexbt® modify and enhance cellular
processes in particular in younger patients wegdesi the trial in such a way that a separate
estimate should be performed on patier@S years after all data were accumulated.

STATISTIC ANALYSIS

STATISTICAL METHODS

Specially designed case report forms were usedltect data. Blinding was maintained until
the final database was cleaned and locked. Bas#ilues were calculated as the mean value
for the first two visits. An analysis based on miten to treat with last observation carried
forward as well as an analysis of patients whasfied per protocol was done. Parametric or
non-parametric statistical tests were used depgrmlinwhether the data followed a Gaussian
or non-Gaussian distribution. Comparisons withiougrs were done by Student’s paired t test
and comparisons between groups were done by a tyor@peated measures ANOVA (one
factor repetition). A P-level of %0.05 was consgteas revealing significance.

Based on an SD of 3.5, we calculated that a sasmpdeof 90 patients would give a power of
90% in detecting a more than 2.5 (10%) differemcéhe WOMAC subscore of joint pain at
the 5% level of significance. Data are given asnm(&) unless indicated otherwise.

BONE SCINTIGRAPHY

Late phase bone uptake was recorded 180 min &fteinjection of 500 MBg 99mTc-MDP.
Three 6 min frames were recorded in anterior, pimsteand lateral views using a high-
resolution collimator on a dual-head gamma canidedrix size was 256x256. Images of the
relevant study knee were displayed on a high-réisolcwomputer screen using a monochrome
color scale and a standard display software Packgentification was performed blindly by
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placing pre-defined rectangular regions of inte(B$dI) over the knee joint (covering a field
from 1.4 cm proximal to 1.4 cm distal to the jolime) (Knee Joint), the whole knee region
(Whole Knee), and a reference ROI placed overehwfal bone 19 cm proximal to the knee.
Knee to reference ROI ratios (Ratios) were caledlatithout background subtraction.

Table |
Baseline demographics and clinical characteristics in two
groups of patients with knee OA randomized to receive
PEMF CTU (n Z 42) or placebo (n Z 41) in a therapeutic

study

PEMF Placebo

CTU
Age (years) 60.4 (8.7) 59.6 (8.6)
BMI (kg/m?) 27.0 (4.0) 27.5(5.7)
Females (n) 20 25
Males (n) 23 16
Disease duration (years) 7.5(5.2) 7.8 (7.7)
Kellgren and Lawrence score (Oc4) 2.5(1.2) 2.8 (1.1)
Analgesic medication (n) 28 29

REsuLTS

CHARACTERISTICS AT BASELINE

One hundred and fifty-five patients were screensl 20 fulfilled the study criteria and were
randomized to study treatment. Eighty-three padiem@mpleted the study without protocol
violations after finishing the protocol they wereluded in the analysis and the results are
given below. An analysis based on the intentiotrdat principle with last observation carried
forward gave similar results as all non-completefsthe study before Visit 3. Patients were
randomized into the active PEMF group (45 patieats) into the control group (45 patients).
Before ending treatment three withdrew from the FEdtoup and four from the control
group. Thus, 42 completed in the PEMF group andmdthe control group. The patient
characteristics

from the two groups are shown in Table |. Thereewms significant differences between the
groups with respect to age, body mass index (BlyBnder, disease duration, and Kellgren
and Lawrence score. At baseline 23 of 42 patientshe PEMF group used analgesic
medication (55%) e eight patients used nonsteradétinflammatory drug (NSAIDs), 10
patients used analgesics (paracetamol or weakd®)jcand five patients used both NSAIDs
and analgesics. At baseline 25 of 41 patients enplacebo group used analgesic medication
(61%) e 13 patients used NSAIDs, seven patientsl asmlgesics (paracetamol or weak
opioids), and five patients used both NSAIDs andigesics. At the end of treatment in the
PEMF group two patients had increased and one rpatiad decreased consumption of
analgesic medication whereas in the placebo graup matient had increased and three
patients had decreased consumption of analgesiicatied.
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Table Il
WOMAC data on ADL, pain and stiffness

Week PEMF CTU Placebo Two-way
ANOVA

Mean SE H Value Mean SkE  Fvalue

{a) WOMAC data on ADL from patients
treated with or without PEMF
43.83 193 46.49 2.21
4048 2.05 0.010% 4454 225 029 0.524
3763 1.73 0.00004* 4244 238 0.05* 0.619
2 378% 214 0.00007 4137 227 0.02*

(b) WOMAC data on pain from patients treated
with or without PEMF

Ll =]

0 1315 057 1449 0.54

2 1193 053 012 1320 054 012 NS
6 11.68 048 0.05* 1236 066 014 NS
12 11.40 057 0.03* 1224 063 0017

{c) WOMAC data on stiffness from patients treated
with and without PEMF

0 574 0.29 £.85 0.28

2 510 027 0.1 549 032 040 0.620
G 490 025 0.03° 832 032 021 0.567
12 481 032 D047 516 030 0.0Y

NS, not significant; *F % 0.05.

ADL, PAIN AND STIFFNESS

WOMAC subscores of ADL are given in Table li(a). the PEMF group there was a
significant fall in the WOMAC subscore of ADL dugrreatment, at the end of treatment, and
at follow-up. In the placebo group there was aificant fall at the end of treatment and at
follow-up, but not during treatment. At the end tofatment there was a fall in WOMAC
subscore of 14% in the PEMF CTU group and of 8.i%he placebo group. Between group
analysis using a two-way ANOVA with replication eated no significant difference between
the PEMF-treated group and the placebo group. WOMAGScores of pain are given in Table
[I(b). In both groups there was at the follow-ugignificant fall in the WOMAC subscore of
15%.

There were no significant differences betweenweedroups at any time point using the two-
way ANOVA.

Regarding stiffness there was a significant fallthe PEMF-treated group at the end of
treatment and at the follow-up which was not obséffor the placebo group.

At the follow-up there was a decrease of 16% in REMF treated group and 12% in the
placebo group. The two-way ANOVA revealed no sigaifit difference between groups at
any point.

ADL, PAIN AND STIFFNESS FOR PATIENTS <65 YEARS

Since effects of PEMF is expected to initiate gtowhd differentiation of living tissue we
anticipated that PEMF might have more effect inguas with a larger growth potential for
osteoblasts, chondrocytes, and possibly able tkeego enhanced blood flow in a relatively
young population. In the design we therefore detitte evaluate patients 65 years. We
analyzed the relation between age and changes ib WIDMAC score as measured by
difference between the score before treatment Aedstore measured after 6 weeks of
treatment (end of treatment). When plotting thdéedgnces in ADL WOMAC scores vs age
we found that there was a significant correlati@tween increase in age and decrease in
reported improvement (P=0.05) of the PEMF- tregteadip.

This correlation was not observed for the controug (P=0.57). Kellgren scores for patients
< 65 years were 2.50+1.00 (SD) for the PEMF-treagemlip and 2.57+1.14 (SD) for the
placebo group. Average ages were 56.7 years aldygars, respectively. We analyzed the
effects of treatment on ADL, pain and stiffnesstfoe treated and placebo groufs years.

There were
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31 patients in each group (PEMF-treated and plgcdidiee data analysis revealed that there
were significant improvements for ADL, pain andfetiss for the PEMF-treated groups and
that the effect was only observed in the placelougrat the follow-up for ADL [Table lli(a-
c)]. With regard to stiffness a highly significahtference was seen between baseline and 2, 6,
and 14 weeks for the PEMF-treated group. There avd9% improvement in the PEMF-
treated group at the follow-up which only amounted% for the placebo group. Between
group analysis using a two-way ANOVA on stiffnegsaaled a significant improvement after
2 weeks (P=0.032) and a smaller significance |¢Rel0.072) was observed after 6 weeks.
Thus, PEMF treatment reduces stiffness of jointgpfdients< 65 years when evaluated using
in between group analysis.

Table Il
WOMAC data on ADL, pain and stiffness

Week PEMF Placebo Two-way
Mean SE Pvalue Mean SE  Pvalue

(a) WOMAC data on ADL from patients <65 years
treated with or without PEMF

0 43.26 2.35 47.90 2.35
2 39.64 242 0.0242° 4513 242 0.18 0.742
& 35.58 1.91 0.0001* 4287 1.91 0.02 0.581

12 37.06 237 0.0034" 41.23 2.37 0.002°

(b) WOMAC data on pain from patients < 65 years
treated with or without PEMF
13.34 0.73 14.67 0.70
11.80 0.65 0.014* 13.68 0.80 0.003" 0.476
11.43 059 0.008" 12.81 083 0.0005* 0.715
2 11.37 0.69 0.007* 12.80 077 0.0006"

(c) WOMAC data on stifiness from patients <65 years
treated with or without PEMF

= m Mo

0 5.65 0.37 5.81 036
2 4.81 033 0.09 568 040 081 0.032"
& 4.65 0.32 0.04" 552 040 0.59 0.071
12 4.55 0.37 0.04" 535 038 0.39

*P < 0.05.

BONE SCINTIGRAPHY

The results of the bone scintigraphic examinatiars given in Table IV. To distinguish
activity in the patellofemoral compartment fromttivathe tibio-femoral compartment, ratios
obtained with the lateral view are given separaf@ole Knee-lateral, Knee Joint-lateral).
The ratios in

the two study groups were comparable at the stareatment. There were no changes within
or between the groups that could be attributetieécstudy treatment.

Discussion

The aim of the study was to evaluate the efficangl applicability of the PEMF CTU
technology for improving the conditions for patesuffering from OA. We chose to evaluate
for global assessment, ADL, stiffness and pain.

The important design in this study was firstly,ttpatients were treated for 6 weeks and the
final evaluation was conducted after 6 more weeksvialuate if improvements would sustain
over time. The results in this study showed thatdhwas a rapid improvement in ADL, pain
and stiffness for the PEMF-treated group e an effet as pronounced in the placebo group.
Between group analysis using a two-way repeatedsumea ANOVA did not show a
significant difference between the PEMF-treated pfatebo groups. However, when the
patient group was reduced €065 years of age there was a significant improveraemearly
time points for stiffness but not for ADL and pairhere were no obvious flaws in the conduct
of our study.
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At baseline the PEMF-treated and the control ptgidid not differ in any significant respect.
As assessed from the diaries, the compliance vgges Ahd we have no reasons

to believe that the patients did not adhere tarmeat. We used the WOMAC questionnaire,
which is a validated, disease specific, and semsitieasurement of symptoms

related to knee OA.

Table IV
Bone scintigraphic results for study knee at baseline and at the end
of treatment (6 weeks) with PEMF CTU {n Z 18) or placebo (n Z
18) in patients with OA of the knee. The values are given as mean
(SD). No significant differences within or between groups. For
explanation of Site and Ratios, see Methods and Results
sections

Site Treatment Ratio
Baseline End of treatment
Whale Knee Placebo 3.0(1.0) 29(1.3)
PEMFCTL 2.5 (1.8) 27(1.5)
Knee Joint Placebo 2.0(0.5) 2.0(0.8)
PEMFCTL  1.53(0.9) 1.8 (0.7)
Whole Knee-lat, Placebo 32(1.2) 31 (1.1)
PEMFCTL  3.1(1.9) 3001.7)
Knee Joint-lat Placebo 2.0(0.6) 1.9(0.5)
PEMFCTL 1.7 (0.8) 1.8 (0.8)

The number of patients enrolled in the study w&$csent to ensure a high probability of
detecting a clinical relevant improvement in theMEtreated patients. An add-on design was
chosen, and therefore patients continued theiwviididal analgesic medication (paracetamol,
NSAID, or weak opioids). Only a few patients chahgjeeir analgesic medication in the study
period. More patients in the placebo than in theMPEgroup decreased the analgesic
medication, and less patients in the placebo thahe PEMF group increased the analgesic
medication. It is, therefore, unlikely that a pb$sianalgesic effect of PEMF was affected by a
counter regulatory decrease in the analgesic miaiicaFurthermore, coils for the placebo
device were constructed in such a way that theye wadistinguishable from the active coils
for the PEMF-treated group.

Our findings are in some respects in accordancé wrevious observations describing
improved functional performance of PEMF-treatedguas both in relation to OA of the knee
as well as OA of cervical spine. Our data diffemfrthe data by Zizic et al. in our finding, that
pain score is not significantly improved when date analyzed between groups. Our
improvement on mobility is also somewhat smallantkhat reported by Trock et al.

Recently, Pipetone and Scott reported a significaptrovement within groups treated with
PEMF e a finding that was not observed in the flaggoup. They, however, did not perform
between group analysis. We could by using betweeapganalysis demonstrate improvement
with regard to stiffness which was not demonstrateithe study by Pipitone and Scott. Thus,
it appears that in group analysis of PEMF treatsennsistently gives the result that there is
an improvement on ADL and mobility which is slightbetter than that seen for the placebo
groups when they are evaluated based on theiffis@mnce levels.

Therefore, in between group analysis is essemntiabrder to demonstrate whether or not
improvements have occurred based on treatment.oégin we found a much better
significance level on PEMF treatments for ADL ariffreess compared to placebo for all
patients we could not demonstrate improvementsdasetreatment from between group
analysis.

CoNcLUSION
However, when evaluating patiert$5 years of age we did find a significant improestnon
the stiffness of the knee revealing a possible an@ment in mobility of the joint treated.
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Improvement on stiffness could be envisioned asghdue to an enhanced blood circulation
in the periarticular compartment, improved growthchondrocytes or positive effects on
cartilage differentiation. A possible explanatiam the improved mobility on the treated joint
on a short basis of 2 weeks could be an enhanoedi flow. Support for this idea could be
found in the observation that PEMF activates sysighef nitric oxide (NO) and synthesis of
NO in endothelial cells could be involved in enhiagdlood flow.

There was for all patients with knee OA a tendetoeyards an initial transient improvement
and in group analysis revealed a high significdeeel when compared to baseline. Between
group analysis of all patients did however not slacsignificant effect of

treatment. When the group was reduced to thad® years there was still a tendency towards
a rapid improvement on ADL, pain and stiffness e WOMAC scale and there was
furthermore a significant effect on stiffness usimgtween group analysis. Thus, improved
mobility of joints

exposed to PEMF is a possible outcome of the tematnin order to fully characterize a
possible useful clinical effect of PEMF treatmeatttier analysis should be performed on
patients of different age groups and using diffecemations of treatment.
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