THE EFFECT OF ¢is-9-CETYL MYRISTOLEATE (CMO) AND AJUNCTIVE THERAPY ON THE
COURSE OF ARTHRITIC EPISODES IN PATIENTS WITH VARIOUS AUTO-IMMUNE DISEASES
CHARACTERIZED BY THE COMMON TERMINOLOGY, “ARTHRITIS” AND “PSORIASIS”

A Randomized Clinical Trial, Dr. H. Sicmandi, M.D)., et al

Ohjective. Recent published reports offer anecdotal evidence that
cix-9-cetyl myristoleate may provide significant amelioration of vari-
ous arthritic conditions. We set out to perform controlled studies to
determine if this material was efficacious, either in the short term,
or in some measurable manner, over o much longer period,

Methods, A prospective, randomized study design was used to allo-
cate patients to receive cis-Y-cetyl myristoleate, cis-#-cetyl myris-
toleate plus glocosamine hydrochloride (GH), sea cucumber (SC)
and hydrolyzed cartilage (HC) and o placehno.

Results. At the start of this study, the duration, severity, and pat-
tern of arthritic episodes were found to be similar o the 3 treatment
proups. At the end of the study it was foond that the nomber of
arthritie episodes was significantly reduced, and the dureation of
episode-Tree Hme was significontly prolonged, nothe fwe efs-2-cetyl
myristoleate proups compared with the placebo group.

Concluston, Cls-9-celyl myristoleate treatment and eds-%-cetyl
myristoleate plus GH, SC & HC were demonstrated to offer signifi-
eant benefits over the placebo in the prevention of arthritic episodes.
1t was further determined that these resulis could not be obtained
with other standard arthritic theraples based upon exhaustive re-
views of patlent records prior to opening of the study, Cis-Y-cety
myristolente and efs-Y-cetvl myristoleate plus GH, SC & HC treat-
ment also seems to permit some reliel to auteimmuone inflammatory
disenses which may prove do be long-term. This finding could pro-
vide additionnl evidenee for the theory, reflected by the carlier an-
cedotal evidence as well as some animal stadies, that cis-9-cetyl myris-
todente and efs-Pecetyl myreistoleate plus G5, SC & HC may prove (o
b of major benelitin the future treatment of autoimmune disenses,

The terms arthritis and paoriasis have come 1o describe a serjes of con-
ditbans reflecting o wide rnge of symploms, some permanent and some
transient, Each condition, however, @8 1ypified by cerain common ele-
mienls such ns some sort o inflammatory response witly resuling pain,
various forms of cellular degeneration and [requently, permonent Joss of
mobility and guality of life,

With the exception of osteoarhritis, most researchers are beginning o
believe all arthrtic conditions may have o common, nlbeit many-fag-
cted, etiplogy - autoimmune dysfunetion, Unfoctuiately the greal mim-
ber and complexity of ImmRe system components and their diverse
interpliy has made this theory difficult 1o prove,

While it has not been proven, the original researeh done on efs-9-cetyl
iyristaleate ot NIH indicates o direct connection between the obseryed
effeet of eis-P-cetyl myristoleate and some ability of cis-%ecetyl myris-
toleate 1o correct certain immune dysfunctions which maoy couse many
arthritic conditions,

PATIENTS AND METHODS

Study design. The study wis o 32 week (8 week cvele, 4 in=hospital & 4 in
[ollow-ug, multicentrie, double-blind, randomized, placcho-controlled pornllel
traal that companed the efficacy of els9-cetv] mynstoleate slone, and ifs-2-ceryl
myrataleate plus G5, 5C & HC, sdministered over o pesiod of 30 days, with
placebe, for the treatment of vanous formes of autoimmune diseises commenly
characterized o prthritis und psociass, Ouol of o dose of 90 grams of ol ey
ncid esters, 18 grams constituted  cés-8-cetyl myrstoleate. Those study poatients
whiy received the support nutnents G5, SC, & HO were given atotal dosape of 18
grirns each of these nutrients,
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The study was condocted under the auspices of the Joint Buropean Hospital
Studies Program, This sody was designed by a committee, which consisted of
rheunwtologists and biosmtisticions experienced in the development wnd execu-
tion of climeal tials, Owversight of the study was accomplished by an execu-
tive commitiee, composed of the primary researcher and primary stagisti-
cinn, selected participating investigators, consultants; and on independent
oversight commitles consisting of two experianced Tederally contralled, stute
ealth depariment rheumatologists and one state health depurtment biostat-
st

Fligibility eriteria. Putients were requined 1o have inPammrory anhrigs of ot
least one vear durtion in ot lepst one peripherl joint, excluding the shoulders
ond Bips. Tneluded in this parmoseter, affecied joints must hove had joint readee-
s and joint swelling of =2 on o [our point seale and joint patient-physician
owverull assessment of invalvement rnging from; nopg - mild - mederile - severe

very severe, The potieats inducted ino this inial for the purposes of pronone
resting were chosen on genernlly the same critenia - involvement of epidecmnl
mvolvement o ; none - mald - medonite - sevens - very gevers

Crteria for exclusion included vnwillingess o stop the use of obeeea and
ciilfeimied bevernges, ot lewst Tor the duration of the wial, Tobocco o coffeine
e Juave bees reported o grently Tomper the positive (i snacdotaly resalt of the
s of ey ety D myristolente, 16also should e noted Bee hat the we of woy olher
necdicition in all formy of artheitis ws well i proasis wene gof exeloded os i wis
dletermined this wonld lmi pasticipation. 10 was alao deemed advisable o agproxi-
miite ik rach ws possibile, conditions thar would be Tound in the avemge anbrite,
Oine exception o s condition wis the exelusion of paients showing sensiivily to
saliovlates or ihupeofien which were wsed os excipients in e placebo,  Tatenial
participants with other severs chronie conditions were exeluded, os it wis (he
opinion of the primary investigislor that this type of participant swould Timit the
potentinl successiul completion of the study perod,

Al patients Bl Guled fo respond fo thesupy with thermpeotic doses ol ane of the
MEATRs. AL patients who took NSALDs during the trin] were requiced (o be on
stible dosages for one month peior g eotey and throughout e erinl. Neocvstenie
e indrartienlor steroldy were allowed,

Informed consent. The study protocol woy reviewed and approved By the fed-
crally controfled state oversight committee,  Pror @0 entry into this trial, eoch
potentinl study participant was informed of (he notue, duration, and pampose of
the sty to be adwanistened, and all the potentiol bemefit, meoiveniences, aml
Bwareds that conld rensonably be expecied,

Study medicatlon, Pottenis received either one-lnlf litre of pleasantly Mivored
ol Hepuidd containing 18 grams of civ-Scetvl myristoleate o one-hall loe of e
s leguiel saters cie-Secetyl myrstolente, Bath lguids were carefully compounde:d
sev a5 ot o be able to be differentiaoted. Eacl putlent seas also given T3 capsules
pfthe adjunctive medication contaiming o total each of 18 grmes GL, SC and HC,
Tdeticnd enpsiles containing the plocebo compound were lso disteibured, The
civ-Seceryl myristolente topieal BRgquid wos distrbuted ms o 25% concentration in
i) ee. lightly seented lotion wed an identical placeba lotion sans cie-9-cety] myris-
tolende,

The oml liguid wos used with meats inoone lenspoon quontities, three times
daily, Two capsules of GL, HC & S5C were mken with each meal, three times
daily, The topieal lation was used as peeded and determined by cach patient
according to kis or ber own perceived reguinment.

Clinical assessment. Outeome measures of disease activity and thempeutic ef-
fieaey were obtained sl the time of soreening (ot more than four weeks hefore
study entry), mndomization ot week zero, and thereafter ot weeks; 1,2, 3, and 4,
Cluteaome measores included o varety of patient-reported, clinical, labomtery and
mdiographic assessments.

Fatient self-assessment measures included moming stiffness, night pain, paticnt
overall mesessment and Mobility Functional Index as determined by this pub-
bished procedure.




Clinician assessment measures included joint counts, dactylitis, Enthesopotiy
Index, Spondylitis Artcular Index, chest exponsion, modified Schober's fest, fin-
per-to fioor test &nd phyvaician overal] assessment a8 detailed elsewhere in this
piper. Additionally, the presence of symptomeatic keratoderma, phalangeal snd
digital deformation a5 measured from a normal range of vertical protrusion af rest
were medsured. These wsts, singulerly and collectively were than compiled into
n patient-by-poficnt qualitstive seale as; none =0, mild = 1, moderate = 2, severe
=3 and very severe = 4.

Luboratoery sssessment. Laboratory evalustion included a urinalysis and com-
plete blood cell count, with leukocyte differential and reticuloeyte count. Chami-
citl surveys und o Westereren eryvthrocyte sedimentation mte {ESE) determin-
tlon were done at every visit by secondary researchers daily in the two hospical
sentings. The Coreactive protein (CRP) level was evalumted ot the ficst and lese
oy of the hospital stay. At the sereening times, blood was drown for HLA-H27?
typing and BF and ANA determinations,

Rudinlogy assessment. Al the sereening visit, all paticats had the following
ridiographs pecformed: anteropostesior views af the pelvis and oblique views of
the sneroiling joints.

Adverse drug renctions (ADRsY Patients were screened for ADR'S af every
secvndury eesearcher’s visit, Patleats were withdeawn from the study medication
ifany of the following were fonod; WHC legs than J0000mm”, shsolute polymor-
phonuelear count less than 10O000mm*, ncute or progressive decrense in hemao-
globin or hemutocnt, proteinorin less than 500 mg, Tor 24 hou, dug fever or
skgnificant rash

Complinnee. The patlents wens gueried ot ench secondary réseorcher's visil
repurding the dictoey supplement o topical lotion they hod wied, A copsule
count for the trnl medication was done o esch consultstben 1 mosior compli-
nnce

Bisstutistical consddermtions, Bach patient was elussilied as o treatment -
aponider or nonreiponder based on the following definition, Assessment e
sures wore selected a priord, and eriteein Tor elinieal mmprovement and wormening
were defined o each patient sellnssessment and physicion agsessment (mprave-
et = decreane by | eolegory: warsening = morease by 1 eategoryd; joimt pain
penderness seome and joint swelling seore (improvement = decrense by 307 wors.
ening = increase by 3090, Treatment responie was then delined as impeovement
i lenst 2 of these 4 measurey, one of which must be Joint painfiendemess or
swelling, and ITC worsening in any of the 4 meagores; The study wis designited
with o S0 power Tor detecting o placeho response ride of 300 compieed with o
cis-S-cetyl myriftolote and cii-B-cotyl myrstoleate plas G, SC & HC response
rite of S0%, ansurming o 1O% withdenwal mte. This resoled in o tegel sample
shae of 431 patients with an actunl sample slae of 382,

Ir shest, the analytical method was the change in primarcy and secondary oog-
comie measures from baselines o the last ovailnble follow-ups onnlyzed using &
festy for continuous data and chi-squore tests for ondinal ond cotegarical data,
Sied-model onalyees were done (o charneterize the response pattems over time
usteg SAS PROC MIXED for continuous dits and o progrom pamed MIXOR
for categorical and ordmal dutn o Al other anolyses were conducted using SAS
version 6.08, All statisticol tests were two-sided and I'< 0.05 was the eriterion for
statistical significince,

RESULTS

Patient population. Four hundred thirty-one paticnts enterced the study,
OF these, 106 were randomized W receive efs-%-cetyl myristoleate, 84
were randamized (o receive cis-9-cety] myristolente phus G5, 5C & HC
2 226 received o placebo. Fifleen psoriatics roceived cis-Y-cetyl myris-
toleate plus GS, SC & HC, plus CM-25%: concentration topical atn 23X
guantity ratio, Even though the study was sponsored by the owoers of
the respective private hospitals, recruitment was not limited to the typi-
cal fee-paying patients. Approximately 275 of the patients were actively
recruited in the respective logal orea. Despite-a prolonged acerual pe-
rioe and careful screening, the loss of approximately 119 of the starting
participants oceurred largely because of the inability to stop the use of
tohaceo andfor catfeinated beverages. Fulfillment of the final parmmeter
of study size was accomplished by the substantial excess of volunteers
wanting to enter the study - this coupled with the relatively short testing
peridd required to validate the effects of cis-9-cety] myristoleate and

cis-O-cetyl myristoleate plus G5, 8C & HC.

Stetistical Chart | outlines the baseline demographic, elinical, and labo-
ratory variables. The duration of disease was 12 vears. The Westergren
ESR and CRP levels were mildly elevated. There were no statistically
significant differences in any of these baseline parameters between the
patients taking cis-9-cetyl myristoleate and ers-Secety] myristoleate plus
G5, 5C & HC and those taking placeba,

Compliance. Compliance for both the cie-9-cetyl myristoleate and cfs-
S-getyl myristoleate plus G5, SC & HC and placebo groups was quite
high. There was a statistical trend toward those in the efs-9-cetyl myris-
toleate and cis-Q-cety] myristoleate plus GS, 8C & HO group taking
more tablets per day (96% complianee) than those in the placebo group
(865 complignee) (P = (LOR), The prabability of this ehservation was
due to the rapid response of pain relied in the cetyl myristoleate groups.
Primary outcome measores. The Oversight Committee defined re-
sponse based on o decision mule ps outlined in Patients and Methods,
Statistical Chart | shows that based on that definition of treatment re-
sponse, using the last-visit analysis, response rtes were 63,3% in the
cis-9-cetyl myristoleate group and 87.3% in the eis-Y-cety] myristoleate
plus G5, SC & HC group and 14.5% in the placebo group, Trends (-
voring cis-P-eeryl myristoleate and eis-9-cetyl myristolente plug G5, 8C
& HC groups were noted in components of the response definition, Phy-
sician overall assessment showed an improvement of 58.1% Tor the pa-
ents using ci-P-cetyl myristoleate alomne and 84, 2% Tor the patients
using eds-Socetyl myristoleate plus GS, SC & HC. Paticnts expericne-
ing worsening or no reaction winled 1O in all groups, compared with
improyvement of FL9% in plocebo group, Patient overall assessment dem-
omstrated 59.2% Improvement in the efs-%-cety] myristolente slone group
ang BH.2% in the ciy-%-celyl myristoleate plug GS, SC & HC, Patients
experiencing worsening or no reasction totled 0% inall groups, com-
pared with improvement of 16,1% o placebo group, Joint swelling scores
improved in 47.2% in patients using ely-S-celyl myristoleale alone ol
TT.2% in patients using eis-S-cetyl myristoleate plus GS, SC & HC
atients experiencing worsening or no reaction wolaled 1O inall grougs,
compared with improvement of 21 0% in placebo group.

Secondary and laboratory outeome mensures. Anolysis of seeond-
ary outcome results (Statistical Chart 2) demonstrated o significant re-
luetion in the Spomdylitis Articular Indes in the eie-Qecetyhmyrisioleae
group and in the ces-8-cetyl myristoleate plos GS, SC & HC-treated pa-
tents, Trends Mvering the efs-%-cetyl myristolente growp amd in e el
Qecety] myristoleate plus GS, SC & HC group were also seen in o re-
duced duration of early stilfness and in on improvement in the Tingers-
to-floor result,

Laboratory outcome measures showed some statistically significant
changes. Total newtrophils decreased [ the crs-9-cetyl myrisioleate group
and in the cis-%-cety] myristolente plus GS, 5C & HC group compared
with the placebo group, The Westergren ESE significontly decreased in
the efs-S-cotyv] myristolente group and in the cie-2-cety] myristolente plus
08, 5C & HC groups compared with the plocebo group. The CRP val-
ues were nol stz ficantly different and the valucs in ESR lor the respond-
ers was 1ol stastistically signilficant from the nonresponders.

Withdrawals and adverse drup renctions, Statistical Chart 2 sum-
marizes the data of patient exits from the study, Forty-nine patients with-
drew from the study before completing the study, 16 from the efs-%.
cetyl myristoleate and 10 from cis-9-celyl myristoleate plus G5, 8C &
HC groups, 2 from the psonatic group, and 21 from the placebo group.
Follow-ups in all groups averaged approximately the same and these
measurements wers combined, combined avernge - (mean * 50 647 =
264 months) (P=06), Withdrawal of consent was the most common
reason for discontinuing the study, Seven patients withdrew becoose of
no improvement of worsening disease, Two patients had to be with




drawn from the study because of concurrent illnesses requiring conflict-

ing medication. The majority of withdrawals, however, was the result of

patient addictions w nicotine, caffeine and alcohol and the patient in-

ahility to cease these activities during the study perfod.
STATISTICAL DATA SUMMARY

Statistical chart 2 displays the percentages of sdy patients showing im-
provement in the primary cutcome variahles (columns 1-3), The numbers
to the right display the significance levels for the differences batwesn treat-
ment groups (columns 4-63. All of the significant levels are much less
than (103, which memms (he differences between groups ane considersd
statistically valid. For all four primary oulcome varsbles (lreament re-
sponse, physician assessment, patient assessment and joint swelling score),
cix-P-getyl mynstoleate & GS, 8C, and HC did significantly better than
the cfs-B-cetyl myrisioleats group, and the eis-9-cery] myristoleate group
did significant]ly better than placehi,

The chart alse displays the results for the secondary outcome
veriabies. The averages (mean avemes os opposcd to median or mode)
are presented incolumns -3 along with their standard deviations {statisti-
cil measurement of data variations), Again, the numbers to the right dis-
play the significance levels for the differences between ireatment groups
fealumng 4-6), “NS", means (hat there was no signifAeant difference be-
tween amy measured groups libeled nssuch,. When the groups are signili-
cantly different from coch other, the significanee is displuyed. None of the
secondary oweome viriobles were significantly different between the cis-
d-cetyl myristoleate group and placebo, The cis-Scetyl myrisiolente &
Gis, 5C, HC, group dicd significantly beter then placebo for duration of
storting involvement, joint paindendemess score, joint swelling score,
Enthesopatby index, sponcylitis aniculse index and the modified Schober's
test, The cie-9-cetyl myristoleate & G5, 5C, FC, proup did beoter than cis-
Sacetyl myristolente afone for the joint painftendemess score and the maodi-
ficd Scholber's et

DISCUSSION

Thar results of this rinl suggest that cety] myristolente e celyl myres-
teleate supporting formalies may be beneficial in the treatment of many
forms of aethritic Dosee disenses, including proritie aheitds, The defini-
o of response was determined a priord and ineluded pssessiment of jeint
patirdtendermess amd swelling as well as patlent wnd physician overall as-
sessments, Cetyl myristoleate & supporting formulos peoduced the best
trentment response by o fotor of T28% more patients than did plicebo.
Consdering the components of response individually, cetyl myrstoleate
Sesupporting formules resulted in 705 more patients haviog improved
s astessed by physician, and 56.1% more having Improved jolit swell-
g Therefore, while the amount of treatment response using cetyl myris-
toleate and cetyl myristoleate & supporting formulas seems o be consis-
tent with the trentment affects on joint counts, iLis obvious tat (here s o
stitistically significant improvement in the use of the CMOY with support-
g formilis,

The time-line bosed response mte of cetyl myristolente and cely] myns-
toleate supporting formulns, not adeguately reflected in dota, by patient,
showed the majority of paticnts responding to cetyl myristoleate and cety
myristaleate supporting formukas did so within the firstthree weeks, Also,
fe relleeted tnthe dota, was the continued use of cetyl myristoleante and
cebyl myristoleste supporting formalis beyond the study dme linits and
dispensed on request 1o 21 poticnts, These 21 patients were determined
o have received only marginal benefits from cetyl myristoleate and
cetyl myristoleme supporting formulas but one more courseof treat-
ment showed responses approximately equal to the first patient response
results, ;

Ceryl myristoleate and cetyl myristoleate supporing formulas were well
tolerated in this trial, This lnding was not unexpected as cetyl myris-
toleate and the cetyl myristoleate supporting formula components are
naturally occurring and have been used as diet supplementalion for many
years and are widely availgble singularly and in variows combinations,

In summary, cetyl myristoleate and cetyl myristoleate supporting formu-
las dppear 1o be beneficial in the treatment of o wide range of anthritic
conditions incloding long standing and refractive cases,
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