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ABSTRACT 

This study evaluated physicians’ use of the 
occurrence of tinnitus as a tool to establish 
the optimal dosage of salsalate, a nonacety- 
lated salicylate, in patients with arthritis 
treated in routine clinical practice. The use 

of printed educational materials to improve 
compliance was also studied prospectively. 
A total of 782 patients were enrolled in this 
3-week study by 95 general practitioners 
in an office setting. Of the 771 assessable 
patients, 90.0% had osteoarthritis, 9.7% 
had rheumatoid arthritis, and 0.3% had 

both types of arthritis. Most patients expe- 
rienced improvement of symptoms after 3 
weeks of treatment. There were no differ- 
ences in the rates of improvement at the 
first and third weeks of treatment between 
patients with osteoarthritis and patients 
with rheumatoid arthritis. In addition, du- 
ration of arthritis had no effect on rates of 
improvement. Rates of patient satisfaction 
tended to increase over the study period. 
Rates of patient satisfaction did not differ 
significantly at the first and third weeks 

between patients who did receive printed 
educational materials and those who did 
not. Treatment was discontinued in 234 pa- 
tients (30.4%) because of side effects. The 
most frequent reasons for discontinuation 
were gastrointestinal symptoms (n = 102; 
13.2%) and tinnitus (n = 52; 6.7%). The 
clinical effectiveness and safety of salsalate 
were confirmed in patients with arthritis in 
routine clinical practice settings. 

INTRODUCTION 

Patient compliance in following a pre- 
scribed medication regimen and patient sat- 
isfaction with the regimen are important 
factors in successful treatment of a condi- 
tion. The literature reports an incidence of 
noncompliance of 30% to 80%, with a va- 
riety of factors having an impact on this in- 
cidence.’ Attaining compliance has been 
shown to be more difficult in long-term, 
chronic diseases such as arthritis, where 
the need for proper medication, exercise, 
and diet continues for a lifetime. It is also 
more difficult for patients to adhere to a 

0149-2918/95/$3.50 827 



CLINICAL THERAPEUTICS” 

regimen if their improvement is either grad- 
ual or delayed, as it is in arthritis. 

To understand noncompliance and pa- 
tient satisfaction with a particular therapy 
requires evaluation of at least the follow- 

ing factors: patient characteristics (age, 
race, and sex); particularly bothersome 
side effects; lack of sufficient efficacy of 
the medication; frequency of dosing regi- 
men; characteristics of the disease; pa- 
tient perception of response to the med- 
ication; and, importantly, lack of proper 
patient education/instruction2 Although it 
is commonly thought that providing writ- 
ten instructions to patients has an impact 
on compliance, few data exist to docu- 
ment this effect.3 

Results of several clinical studiesb9 

suggest that acetylated salicylates, non- 
acetylated salicylates, and other non- 
steroidal anti-inflammatory drugs (NSAlDs) 

produce comparable therapeutic responses 
in patients with osteoarthritis and rheuma- 
toid artbritis. In addition, salicylates may 

cause tinnitus, which is generally recog- 
nized to be dose related.iO However, it has 
been demonstrated that nonacetylated sal- 
icylates have less of an effect than acety- 
lated salicylates and other NSAIDs on 
prostaglandin inhibition; thus they have 

fewer effects on the gastrointestinal (GI) 
mucosal barrier, renal function, and 
platelet aggregation, and cause signifi- 
cantly fewer ulcers/erosions and less oc- 
cult GI blood 10~s.~~~~~ 

The usual daily maintenance dose for 
treatment of osteoarthritis and rheumatoid 
arthritis is 3.6 g for acetylated salicylate 
and 3 g for nonacetylated salicylate.13 In 
general, the effective dose of these agents 
may be reached by titrating upward until 
tinnitus occurs, then lowering the dose 
slightly until tinnitus disappears but clin- 
ical improvement is maintained. 

The objectives of this study were to 
prospectively evaluate physician use of 
the occurrence of tinnitus as a tool to es- 
tablish the optimal dosage of salsalate,* a 
nonacetylated salicylate, in the treatment 
of patients with arthritis who are seen in 

routine practice settings; to prospectively 
evaluate patient satisfaction through the 
use of printed educational materials; and 
to further delineate the short-term effi- 
cacy and safety of salsalate. 

PATIENTS AND METHODS 

This study was an open-label, multicen- 
ter, prospective evaluation conducted 
throughout Canada. The study was ap- 
proved by an independent Canadian insti- 
tutional review board, and each patient 
gave written informed consent before ini- 
tiation of therapy. 

A total of 95 general practitioners from 
9 of 10 provinces participated in the study. 
Each participating physician was provided 
with a program kit containing the study 
protocol, patient consent forms, sufficient 
medication to treat 10 patients with sal- 
salate for 25 days (ie, 10 bottles each con- 
taining one hundred 750-mg salsalate 
tablets), and sequentially numbered clini- 
cal evaluation cards (1 per patient). Pa- 
tients were provided with enough medica- 
tion for 25 days in case their appointments 
were delayed. In addition, 50% of the pro- 
gram kits contained, on a randomized ba- 
sis, a patient brochure, “Managing Your 
Arthritis,” produced with the technical as- 
sistance of The Arthritis Society. The 
brochure included a discussion of the need 
for compliance and explained the relation- 

*Trademark: Disalcid” (3M Pharmaceuticals, Lon- 

don, Ontario, Canada). 

828 



M.H. ATKINSON ET AL. 

ship of tinnitus to the effect of salicylate 

and dosage adjustment. 

Men and nonpregnant, nonlactating 
women of at least 18 years of age were 
included in the study. Eligible patients 
were to have had a clinical diagnosis of 
rheumatoid arthritis as defined by the 
American Rheumatism Association14 or 
symptomatic osteoarthritis. Excluded 
were those patients who were intolerant 
of salicylates, taking another NSAID 
within 24 hours of beginning salsalate 

therapy, or having symptoms of a GI dis- 
order. Also excluded were patients with 
colitis, known preexisting bleeding disor- 
ders, or known hearing loss, and patients 
currently experiencing tinnitus. The dura- 
tion of the study was 3 weeks. 

Patient evaluation, recording of med- 
ical history, and a pertinent physical ex- 
amination were conducted at the initial 
visit, and then salsalate, in 750-mg tablets, 
was prescribed at a dose of 1500 mg (2 
tablets) twice daily. Follow-up visits oc- 

curred at 1, 2, and 3 weeks after initiation 
of salsalate therapy. For each patient, the 
physician indicated on the clinical evalu- 
ation card an assessment of the degree of 
patient improvement (ie, marked, moder- 
ate, mild, none, or deterioration of symp- 
toms) and patient satisfaction with the pre- 

scribed therapy (excellent, good, fair, or 
poor). All adverse experiences, including 
tinnitus, were reported on the clinical 
evaluation card and graded by the physi- 

cian in terms of possible relationship to 
salsalate administration. 

The current dosage of salsalate was 
recorded and dosage adjustments were 
made by the physician using the following 
criteria: (1) If salsalate was judged to be 
clinically effective and there was no evi- 
dence of bothersome tinnitus, hearing loss, 
or side effects requiring discontinuation, 

the dose remained the same (ie, 2 tablets 

twice daily); (2) If salsalate was judged to 

be clinically effective but its use was re- 
stricted by side effects or by bothersome 
tin&us, the dose was reduced by 1 tablet 
(750 mg) daily (reduction of either the 
morning dose by 1 tablet or the evening 

dose by 1 tablet); (3) If salsalate was 
judged to be not clinically effective and 
there was no evidence of tinnitus, hearing 
loss, or other side effects requiring dis- 
continuation, the dose was increased by 1 
tablet daily (increase of either the morning 

dose by 1 tablet or the evening dose by 1 
tablet); (4) If salsalate was judged to be 
not clinically effective and there were side 
effects or bothersome tinnitus, the drug 
was discontinued with side effects noted 
on the clinical evaluation card. 

A minimum of 5 days had to elapse be- 
tween upward adjustments to permit 
proper evaluation of response. The dose 

(not to exceed 6 tablets or 4500 mg per 
day) was to be adjusted upward to enhance 
efficacy or downward to minimize side ef- 
fects. Dosage adjustments were to be no 
greater than one 750-mg tablet at a time. 

Clinical evaluation cards were to be 
submitted for each patient after 3 weeks 

of therapy (Figure 1). Data from the clin- 
ical evaluation cards were analyzed using 
descriptive statistics; associations were 
evaluated by use of chi-square tests and 
trends by use of rank scores.15 

RESULTS 

Physician and Patient Demographics 

Figure 2 shows the geographic distri- 
bution of the 95 physicians who partici- 
pated in the study. The largest number 
of physicians participating were from 
the most populous provinces-Quebec 
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Figure 1. Clinical evaluation card. Disalcid’” (salsalate) is a trademark of 3M Phanna- 
ceuticals, London, Ontario, Canada. 

830 



M.H. ATKINSON ET AL. 

Physician Participation 

Figure 2. Geographic distribution of the 95 participating physicians. 

2 

5 

(25.3%; 24 of 95) and Ontario (29.5%; 28 
of 95). A total of 782 patients were en- 
rolled in this study with 9 of 10 provinces 
represented. As expected, patient distri- 
bution closely mirrored that of physicians 
(Figure 3). Data inconsistencies that could 

not be reconciled excluded 11 patients 
from the data analysis. Of the 771 assess- 
able patients, 469 completed the study; 
234 were withdrawn because of side ef- 
fects; 45 were withdrawn because of lack 
of efficacy; and 23 were withdrawn for 
other reasons, primarily cost. 

As shown in Table I, the mean age of pa- 

tients was 57 years (range, 19 to 94 years), 
and there was a slight preponderance of 
women. Most patients (90.0%) were white. 
In addition, most patients (90.0%) had os- 
teoarthritis only. The majority (63.0%) of 
patients evaluated had had their illness for 
longer than 1 year (29.3%, 1 to 5 years; 
33.7%, ~5 years) (Figure 4). 

Dosing 

After the first and third weeks of ther- 
apy, there were no significant differences 
in the mean daily doses of salsalate be- 
tween patients with osteoarthritis and pa- 

tients with rheumatoid arthritis (Table II). 
Minimal dosage adjustment was observed. 

Patient Satisfaction 

Patients were subdivided into four cat- 
egories according to duration of illness 
(Table III). Rates of patient satisfaction 
(patient response of excellent plus good) 
did not differ significantly at the first and 
third weeks among the four duration cat- 
egories. However, rates of satisfaction in- 
creased among all four groups over the 
study period. Rates of patient satisfaction 
did not differ significantly at the first and 
third weeks between patients with osteo- 
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Patient Enrollment 

Figure 3. Geosxaohic distribution of oatient enrollment. 

Table I. Patient demographics (N = 771). 

Age (Y) 
Mean 
Range 

51 
19-94 

Sex (%) 
Female 
Male 

439 (56.9) 
332 (43.1) 

Race (o/o) 
White 
Oriental 
Black 
Other 

Diagnosis (%) 
Osteoarthritis 
Rheumatoid arthritis 
Osteoarthritis and rheumatoid arthritis 

694 (90.0) 
51 (6.6) 
11 (1.4) 
15 (1.9) 

694 (90.0) 
75 (9.7) 

2 (0.3) 
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Figure 4. Percentage of patients according to disease duration. 

arthritis and those with rheumatoid arthri- 
tis (first week-chi-square = 1.516, P = 
0.2182; third week-chi-square = 0.104, 

P = 0.750). Rates of satisfaction tended to 
increase in both groups of patients over 
the course of the study, particularly in pa- 
tients with rheumatoid arthritis (Table IV). 
Rates of patient satisfaction did not differ 
significantly at the first and third weeks 
between patients who did receive the 
brochure “Managing Your Arthritis” and 
those who did not (first week-chi-square = 
0.913, P = 0.339; third week-chi-square = 
0.002, P = 0.962) (Table V). 

Side Effects 

A total of 324 patients experienced one 
or more side effects. The most common 
were GI disorders, tinnitus, and dizziness. 
Treatment was discontinued in 234 pa- 
tients (30.4%) because of side effects 
judged by physicians as possibly or prob- 

ably related to therapy; 102 patients 
(13.2%) had GI side effects, 52 patients 
(6.7%) had tinnitus, 13 patients (1.7%) 
had dizziness, and 67 for various other 
reasons. There was no dose adjustment in 
these patients prior to discontinuation. 

Concomitant Medications 

A total of 25% of patients received con- 
comitant medications during the study; 
acetaminophen was the most commonly 
prescribed medication. Less than 2% of 

patients received concomitant cytoprotec- 
tive agents during the study, in contrast to 
a reported incidence of 10% to 20% with 
other NSAIDs.16 

DISCUSSION 

In the past, most of the data on salsalate 
have been gathered within the confines of 
tightly controlled clinical trials that dic- 
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Table II. Mean daily dose of salsalate at weeks 1 and 3 in patients with osteoarthritis and 
patients with rheumatoid arthritis (N = 771). 

Type of Arthritis 

Osteoarthritis 
Week 1 
Week 3 

Rheumatoid arthritis 
Week 1 
Week 3 

Mean Daily Dose (mg) 

2904 
2971 

2943 
2882 

Table III. Rates of patient satisfaction (excellent plus good) at weeks 1 and 3 according to 

disease duration (N = 771).* 

Duration 
Satisfaction 

(excellent plus good) 

Newly diagnosed (%) 
Week 1 
Week 3 

Not new, but ~1 y (%) 
Week 1 
Week 3 

l-5 y (%) 
Week 1 
Week 3 

>5 y (%) 
Week 1 
Week 3 

83/178 (46.6) 
113/140 (80.7) 

58/102 (56.9) 
73/93 (78.5) 

129/218 (59.2) 
151/188 (80.3) 

1061249 (42.6) 
121/180 (67.2) 

*Patient numbers vary because patients were withdrawn throughout the study. 

tated dosing schedules and greatly re- dosing regimen and examined the physi- 

stricted the clinicians’ ability to treat pa- cians’ use of the occurrence of tinnitus as 

tients individually. Previous studie&” a therapeutic monitoring tool to determine 

have evaluated the efficacy and decreased optimal dosing. There was little evidence 

potential for upper GI erosions and ulcer- to support this practice because minimal 

ations. This study allowed a more flexible dosage adjustment was observed. 

834 



M.H. ATKINSON ET AL. 

Table IV. Rates of patient satisfaction (excellent plus good) at weeks 1 and 3 according to 
type of arthritis (N = 771).* 

Type of Arthritis 

Satisfaction 
(excellent plus good) 

Osteoarthritis (%) 
Week 1 
Week 3 

Rheumatoid arthritis (%) 
Week 1 
Week 3 

343/671 (51.1) 
4141542 (76.4) 

32/74 (43.2) 
43/58 (74.1) 

*Patient numbers vary because patients were withdrawn throughout the study. 

Table V. Rates of patient satisfaction (excellent plus good) at weeks 1 and 3 in patients 
who did or did not receive the brochure “Managing Your Arthritis.” 

Satisfaction 
(excellent plus good) 

Received brochure (%) 
Week 1 
Week 3 

Did not receive brochure (%) 

Week 1 
Week 3 

202/414 (48.8) 
251/329 (76.3) 

172/327 (52.6) 
204/268 (76.1) 

*Patient numbers vary because patients were withdrawn throughout the study. 

This patient sample was representative 
of the clinical population seen by Cana- 
dian general practitioners in the field of 
chronic arthritis. The respective propor- 
tions of osteoarthritis and rheumatoid 
arthritis and their duration were as ex- 
pected. Although it is commonly thought 
that the provision of written instructions 
to patients has an impact on patient com- 
pliance, there have been few data to doc- 
ument this effect. This study demonstrated 
that physician assessment of patient satis- 

faction did not differ significantly be- 
tween patients who did receive the 
brochure and those who did not. 

The frequency of adverse effects was 
consistent with other studies of salsalate.” 
A total of 234 patients (30.4%) discontin- 
ued therapy because of side effects that 
were judged by physicians as possibly 
or probably related to therapy. The most 
frequently reported reasons for discontin- 
uation were GI disorders (13.2%) and tin- 
nitus (6.7%). Although 78 patients expe- 
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rienced tinnitus, only 52 (6.7%) discon- 
tinued therapy for this reason. 

CONCLUSIONS 

This short-term study demonstrated that 
patient satisfaction with salsalate in- 
creased with length of therapy. The study 

also revealed that physicians are not 
likely to use the occurrence of tinnitus as 
a tool for establishing optimal salsalate 
dose. In addition, tinnitus was not a ma- 
jor reason for discontinuation of therapy 
nor was it a major impediment to patient 
satisfaction. Distribution of printed pa- 

tient educational materials did not ap- 
pear to increase patient satisfaction with 
therapy. 
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