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Trolamine Salicylate Cream in Osteoarthritis of the Knee

Gary J. Algozzine, PharmD; Gerald H. Stein, MD: Paul L. Doering, MS: Oscar E. Araujo, PhD; Kennath G. Akin

® Twenty-five patients with symptomatic osteoarthritis (OA) of the knee
were treated topically for one week with either 10% trolamine salicylate
cream or placebo cream in a randomized double-blind crossover study. No
significant difference was found in subjective or objective measures of pain
relief between the treatment and control groups. Eight patients preferred
‘active’ test cream, six preferred placebo, and 11 had no preference. No
side effects were reported. Toplcally applied 10% trolamine salicylate cream
did not relieve the pain of OA of the knee any more than did placebo.

(JAMA 1982:247:1311-1313)

TOPICAL application of ointments
for the relief of pain dates back to the
Babylon-Assyria era, about 3000 to
5000 nc.' |

Ten percent trolamine salicylate is
the primary ingredient in a number
of proprietary products uged to treat
common muscle and rheumatic pain.
A double-blind comparison between
oral aspirin and topical trolamine
salicylate cream® showed that the
latter is at least as effective as 650 mg
of aspirin for the relief of arthritic
pain and that 1t tends to provide
relief more quickly, have fewer side
effects, and bhe less likely to lead to
discontinuation of treatment. How-
aver, In that study, patients did not
gerve ag their own controls, measures
of eflicacy were unreliable or overly
subjective, and inappropriate statisti-
cal tests were used to analyze results.
Furthermore, small numbers of pa-
tients with different diagnoses were
improperly compared.

The ohjective of the present study
was 1o evaluate the effectivenegs and
gafety of 10% trolamine salieylate
cream in patients with chronic o0g-
teoarthritis (OA) of the knee,

Patients and Methocis

Twenty-six patients with symptomatic
OA of the knee who were undergoing

From the Department of Pharmacy Praclics,
College of Pharmucy (Dra Algozzine and Araujo
and Mr Doering), and the Department of Madicina,
Division of Clinlcal Immunclogy, College of Meadi-
cine and Center for Ambulatory Studies (Dr Stein),
Univaralty of Florida, the Veterang Adminiatration
Medical Center (Dr Stein), and the Corporatlon
for Public Medlcine (Drs Algozzine and Stein),
Galnesville, Fla; and Adria Laboralories, Colum-
bua, Ohlo (Mr AKkin). Dr Algozzine 18 now with L. W,
Blake Memorial Hoapltal, Bradenton, Fla.
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Administration Medical Center, Gainesvilla, FL

32802 (Dr Siein).
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treatment at the Veterans Administration
Medical Center Rheumatology Clinie,
rainesville, Ila, participated in the study.
All had a clinical diagnosis of QA of the
knee Lthat was not secondary to other types
of arthritis or to acute trauma. All
affected knees had limited motion, and all
had pain that was aggravated by motion
and was at least partially relieved by rest.
The diagnosis was confirmed by x-ray
films, taken within the preceding year,
whieh showed at least grade 1 disease (see
roentgenologic rating scale, Table 1). All
patients had at least moderate pain on
entry into the study.

Since the metabolic and elinical effects
of salicylates are known to be dose depen-
dent, patients were excluded from the
study if they had taken any form of
salicylate two days hefore the test period,
and their conditions could not be evalu-
ated if they took any salicylate prepara-

‘tion during the study period. However,

patients currently receiving other forms of
drug treatment for OA (ie, nonsteroidal
anti-inflammatory agents) were eligible
for inclusion bhecause trolamine salicylate
cream was considered adjunctive treat-
ment in actual practice in these patients.

If patients were currently using nonsteroi-

dal anti-inflammatory drugs, they were
included only if their condition had been
gtabilized on a stated dose of the drug
for the preceding one-month period. No
change in dosage or drug used was made
during the study period. No other anal-
gesic agents were taken two days before or
during the test period, since those agents
may afTect a patient’s response to pain and
alter the range of motion. No patient had
received an intra-articular injection of a
corticosteroid within the preceding six
weeks, No other form of treatment, such
ag external heat, exercise, or massage, was
uged during the study period.

Patients were randomly assigned to
receive treatment with 10% trolamine
salicylate cream (Myoflex, Adria Labora-
tories, lot 18-585) or an identical, indistin-
puishable placebo (lot 584) consisting of

the same creamm Linge without the teol-

amine saliecylate. Patients were instrueted

to apply half of o T-g tube of cream Lo
« . .

their most painful knve. This amount of

tost cream was sclected beenuse it was the

maximum amount thal cesald Do applied
liberally to all guirfoces of the khee, yot
could be rubbed until it was ahaorhed, Al
patients were ingtructed to apply the test
craam four times daily--morning, noon,
evening, and at bedtime--for seven thvys,
Thirty 7-g tubes of Lest eream were din-
pensed to each patient. After a one-week
control period, all paticnts wsed the alter
native test cream for seven duys, Poatients
were evaluated at Cour visits, before and
after each one-weoeek trial of eaeh test
cream. Compliance was assessed by the
use of patient diaries and by the return of
unused medication.

At each eclinic visit, study pariicipants
were asked to assess weighl<bearing puin
in the chosen knee, The patients used a

simple: descriptive scale {SDS) and a

numerical rating scale (NRS) (Table 2} to
assess the pain. Some authoers' believe Lhe
NRS improves digeriminution over the
SDS. Swelling was moeasured at o standard
point over the patella wilh a Nexilde tape
measure calibrated in milhmoeters, Joint
tenderness was elicited by applying lirm
pressure over the joint margin, oand
responges were graded numerically (Table
2). Range of motion, both extension and
flexion, was measured in degrees by uge of
a standard goniomaoter with the patient in
the sitting position. Duration of morning
stiffness, recorded in minutes, was hased
on the patients' cstimates of length of
time between gelting up and approeiable
improvement (“‘litnbering up”),

To further quantitate deag oflicacy, at
the start of therapy we gave cach putient
two standard poedometers to woenr on the
belt or pants. AL anely elinie visit, padams
eter readingg weoroe recorded (o ANReRR
serially the relative activity of the pationt
!:hmughmlt the gtudy. T was ussumed that
if patients had less pain, they would
Increase their activity, which would pro.
vide an objective maoanure of druy efficacy.
Two pedometera wore used in the event
that one should fail. If hoth instruments
appeared to have worked properly, the
average of the two readings was recorded,

| To quantitate the time helwoen applica-
tion of the cream and relief uf pai, we
asked all patients to chart ench applica-
Lion of cream on a Lime line provided on o
diary sheet and algo to record the time
after each application that some tegreen of
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Tabie 1.—Classification of Disease

UHNmmal

Ruantganomgic Hating Scala

1= Slight appraxlmaﬂon of the ands Of the artlculating bﬂnea indlnatiw ni thinnlnu of the articu l.-ar
cartilage, commonly referred to as ‘“‘narrowing of the joint space’: some sharpening or
POinting of the bony margina may be present

'EwMudarate appruximatlm of the ends of 1ha articulating bunaa* small oatwphylea. alighl. '
| aciarmia of the subohondrai bcna and unavennasa and widanlng of the artlnular aurfaces

may be present

Jd=Markad apprmimatiﬁn of the ends of ihe artlculating banaa and anlaruala of the aubchnndral
bone; marginal lipping and osteophytes are seen; slight calcitication of the carlilage may be

saen and cysts may ha praaant

r.-u-\.

..... ga rﬂ]auq mgy b& Eﬂﬁﬂ Hﬂd ﬂystﬂi may hﬂ Pfﬂ&&ﬂt 4 ﬁ , SR

[ Clana_1: Complate~ability to carry on all uaual duties without hafidicap /i i il o

-----

Class 2 Adequaia for normal activitias—adequate for normal activities daaplta hand(cap nl

dianumfurt or limitad motion of =1 Iolnta

o Class ai Limited——{imited only 1o titie or hone-of duties of. {sual oacupation ot sel-care
Claas 4; Incapaoitated-—largely or wholly bedridden or confined to wheeichair, littte or no aalf-

care

* ARA Indicates American Rheumatiam Association.

Table 2.-——Rasponse Variable Rating Scales

C. Paln-——-Simpla Damtlptlva Scaln (SBS)
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parin relief was noted.
A Ftor each one-week trial, patients were

ankerel to evaluate their response to thera-
[y {Tﬂblﬂ 2). The examiner also rated each
patient’'s response. Side effects were
vaeosrclad. At the final clinic visit, patients
Werae ﬂﬂkﬁd which treatment they pre-
forrocl.

ficacy of 0% trolamine salicylate
eronyin  was determined by comparing
rﬂﬁr}nnﬁﬁ—varmble measurements for the
active drug and placebo cream. All ordinal
reRPO N e variables—pain, joint tender-
noss, snd patient and examiner evalua-
Hona of relief—were compamd uging the
Wilcoxon matched pairs signed rank test
with large sample Z test approximation,’
All other continuous response variables—
awollin g, atiffness, pedometers, goniom-
atorn, wnd compliance—were analyzed
using the one-tailed paired difference !
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test at an «a level of .05, since the study
compared the active agent with placebo
for superiority. Last, in addition to using
standard levels of statistical significance,
wa set a level of practical significance: a
minimum of 20% change in final measure-
menta could be considered clinically im-
portant.

Resulits

Of the 26 patients who started the
study, only one patient did not com-
plete it. In this patient, a large furun-
cle developed on the opposite knee
unrelated to the application of test
ecream. Characteristics of the remain-
ing 25 patients are summarized in
Table 3. The stages of disease as
asgessed by the roentgenologic rating
scale were as follows: stage 1, two

JAMA, March 5, 1982—Vaol 247, No. 8

| Table 3.—Patient Characteristics®
. . . Mean SD  Renge

Age, yr 62 B
Helght, em 176 7
Welght, kg | 97 17
Durationof . .
disease, yr

- .36-72
BB 133

*n=25; sex: 24 men, 1 woman; race: 19 whita,
€ black.

patients; stage 2, nine patients; stage
3, eleven patients; and stage 4, three
patients. Twelve patients were classi-
fied as American Rheumatism Asso-
ctation (ARA) functional class II (ad-
equate for normal activities), and the
remaining 13 were classified ARA
class IIT (limited). Thirteen patients
received concomitant nonsteroidal
anti-inflammatory agents.

Each of the 25 patients received the
active or placebo cream randomly.
There were no significant statistical
or practical levels of differences In
any continuous response-variable
meagurement—range of motion (both
extension and flexion), morning stiff-
ness, and degree of activity as mea-
sured by pedometers—when 10%
trolamine salicylate was compared
with placeho (Table 4). The only
exception was that the degree of
swelling was significantly less after
treatment with placebo (mean,
—8+12 mm) compared with active
drug (1+11 mm; P=.009). However,
we do not believe this difference is
clinically significant.

Similar results for ordinal response
variables are summarized in Table b.
Joint tenderness, pain on hoth SDS
and NRS, patient evaluation of relief,
and examiner evaluation of relief
showed no significant difference in
response to trolamine salicylate
cream compared with placebo. Eight
patients (32%) preferred trolamine
salicylate, six (24% ) preferred place-
bo, and 11 (44%) had no preference.
Only nine patients using trolamine
salicylate and six patients using pla-
cebo recorded any relief in the dia-
ries. Since this represents such a
small sample, no valid conclusions
could be drawn about the onset of
relief.

Compliance with both treatments

was exceptionally good. Mean patient

compliance, defined as the number of
used tubes returned divided by 28
possible applications, was 95.4% for
trolamine salicylate and 89.9% for
placebo. Patients were statistically
more compliant with trolamine salic-

Trolamine Salicylate—Algozzine et al
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- Table 4.—Continuous Response Variable Measurements tim:x of patients. Certainly, trolamine
salicylate cannot replace any of the
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— for OA (eg, systemic salicylates, non-

10% Trolamine Salicylate,
Mean :i: 8D steroidal anti-inflammatory agents).
: i;‘ One unique aspect of this study is
' the use of pedometers to attempt to
.04 12 . |
o qu:;mtltate degree of drug efficacy.
(20401 This type of measurement has been
reported previously,™’ but few uses of
the pedometer have been made in
clinical drug studies. Although no
difference in motion activity was
demonstrated during our study, this
model may be useful for future stud-
ies.

Granted these limitations, our data
indicated that there is no statistically
gignificant evidence that 10% trol- -
amine salicylate cream is superior to
placebo in the response variables n n
measured for these 25 patients with
OA of the knee. Moreover, the clinical
data show the total effect of 10%
trolamine salicylate eream to be no
better than that of placebo. Com-
pliance was good in both groups, and
no side effects were reported.

2
Ty

.._H_L_
LR I

Placeha,
Mean + sn p

—8 12 009
347 | .319
—24 11 832
=1+ 12.81 A02
14,6:413 142

§T4ZeNT
72}

o Varlablu
Swalllng, mm |
1 Extenslon, degrees

Flaxion, degrees
i Morning stifiness, min
Pedometers, km

etk

(LT )

:."':E-'I:"'I—I:E'I.r.;'h'
bl

'r ‘ - ll '!-q -
LR s g YT
.‘:r‘f‘._‘ ol 't

N P e ._:.-_.._._- .-—'r'-..-..__:'-'l':' :
0
l'-"ﬂ—l-"i'd—rl':.:' 'h%'ﬁ%\-‘.—'m"l 1 il ._FE-..'\-HI._ 2 L ST ey PR T o T ek - I':
o : e Sava * i)
oy -
o
t ¥
1
h

it N o e e e ] ﬂﬁ;-\._cﬁ—‘\.-:-'l-__.-lo-x = —r e a—
PmCamirrit T T __::"'.'1_._-\.'. e PV e o
et T P T e L T e Ay e T e R T ATy S T e
e R R st L S e e L

EL el s DL
T = s

a it R

1"*1 SRz ki -’f R

i'
L%

i

. -4 e
E;-"'-'E =g

o *_-_ i :::- P::'.":E l..:__:_‘ l u _.-:.i_ -

e - o L.
7 g 11 ]

-\.g—\..-_'.:—-'\--—- - "':r :.'-_: ._'.'r: _—'.__'\_—- _—
T T A Nt
B e PR

EFT

. i o

LU0 R PR,

*Student’'s paired diffsrence’f test,

"-._.!-
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ylate than with placebo (¢=—2.50;
P=.02; Student's paired difference ¢

be the most suitable subjects for
testing an applied topical treatment.
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tast), which is not of clinical signifi-
cance.

No side effects were reported from
either treatment during the study.
All patients accepted and tolerated
the water-soluble eream base of both
test ereams without any complaints.

Comment

Osteoarthritis is a common disor-
der of the joints characterized by
degeneration of the articular carti-
lage surfaces. Studies indicate that
90% of all persons aged 60 years or
older have degenerative changes in
the weight-bearing joints, but they
are often asymptomatic’ At most,
256% of patients have moderate fo
gevere disease in terms of pain and
disability. The condition is age re-
lated, older patients having more
extensgive digease. Men and women
are equally affected, as are the vari-
ous races. Qur population was similar
to the general distribution of patients
with OA in that the mean age was
older than 60 years. Our subjects
were predominantly men because ge-
leetion was from a VA population.
Female patients might respond dif-
ferently to trolamine salicylate
cream, but this is unlikely. These
patients were chosen for their will-
ingness to participate rather than
randomly selected. Patients with irre-
versible cartilage damage might not
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However, the difficulties are formida- |

ble in selecting a defined patient
group with specified soft-tissue
chronic pain disorders potentially
more responsive to topical treat-
mendt.

Since trolamine salicylate cream is
indicated by manufacturers for occa-
sional and temporary relief of minor
aches and pains of muscles and
joints,! and because most standard
studies of arthritis have been con-
ducted over one- fo two-week trial
periods, this product was tested over
a similar period. The results obtained
seemed discouraging. It has been
reported that approximately 35% of
patients will respond to oral or
injected placebos for a variety of
conditions.” A study of arthritic
patients found improvement in 41%
of patients after placebo injections
compared with 26% after placebo
tablets.* Only 82% of our patients
preferred the active treatment. In
this study there were three possible
outcomes: by chance alone, one third
of the patients would be expected to
pick either treatment outcome. Thus,
it appears our results are consistent
with those of previous reports for a
placebo response and are no different
than would be expected from random
choice. Our concern ig that if a prod-
uct is promoted as being effective, 1t
gshould be useful to a higher propor-

Trolamine Salicylate—Algozzine et al

Adria Laboratories Ine, Columbus, Ohio, pro-
vided the study drug trolamine salicylate cream
(Myoflex) and general support.

Bob Algozzine, PhD, provided statistical sup-
port. James K. Luce, MD, of Adria Laboratories
agsisted in design and conduct of the study.
Kathy Rennie provided clerical support, and
Peggy Proper technical assistance.
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