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Executive Summary
· Salsalate (previously available as Disalcid( and various generics) is characterized as a non-acetylated salicylate and has been available in the United States and used in the management of pain and/or inflammation in patients suffering from rheumatoid arthritis or osteoarthritis for decades.
· It is currently considered as an unapproved drug by the FDA since it was made available prior to 1938 and there was no formal FDA approval process at that time.
· There have been eight published clinical trials in which salsalate 3 grams/day was compared to placebo, aspirin, piroxicam, indomethacin, diclofenac or to no control group in patients with rheumatoid arthritis or osteoarthritis. In the active comparator trials, all active treatments resulted in significant improvements from baseline in most outcome measures including pain as assessed using visual analogue scale, painful and swollen joint counts and physician and patient global assessments. Erythrocyte sedimentation rates and grip strength were not consistently improved with active treatments. Differences between groups were assessed and no significant differences were observed between treatments. Studies had small samples sizes (n=18-711) and were generally of a short duration (2-12 weeks).
· The gastrointestinal safety of salsalate was compared to aspirin, naproxen and piroxicam in healthy subjects and patients with rheumatoid arthritis in five small studies using endoscopy. Those receiving salsalate were found to have a lower rate and severity of endoscopically determined erosions/lesions versus other active treatments. 
· Since there are known differences in adverse events among the nonsteroidal anti-inflammatory drugs, a tool called the Gastrointestinal Toxicity Index (GI TI) was developed using data from patients in the in the Arthritis, Rheumatism and Aging Medical Information System Post Marketing Surveillance (ARAMIS PMS) Program. The ARAMIS PMS database is a prospective, observational, non-interventional cohort of more than 23,000 patients with chronic rheumatic disease from 17 centers in the United States and Canada. The purpose of the ARAMIS PMS database is to prospectively collect and monitor status and outcomes of patients with rheumatoid arthritis (RA), drug side effects, and the economic impact of illness, in a setting outside of a clinical trial. The GI TI of salsalate was ranked as among the lowest of the available NSAIDs.
· Contraindications, warning and precautions and many of the drug-drug interaction considerations are similar to the NSAID class.
Introduction
Salsalate (previously available as Disalcid( and various manufacturers) is characterized as a non-acetylated salicylate and has been available in the United States and used in the management of pain and/or inflammation in patients suffering from rheumatoid and osteoarthritis for decades.
Salsalate was available prior to the existence of the formal FDA approval process. As a result, it never received FDA approval. Since there were many other drugs, like salsalate, available prior to 1938, the FDA initiated the “Prescription Drug Wrap-Up” program and more recently the “Unapproved drugs Initiative.” Both programs focus to bring these older, unapproved drugs into the FDA approval process without imposing undue burden on patients or unnecessarily disrupting the market. Pending any manufacturer application for formal approval of salsalate to the FDA, the Pharmacy Benefits Management Services conducted a review of the published evidence for the safety and efficacy of salsalate. 

The purposes of this abbreviated review are to evaluate the available published evidence of safety, tolerability, efficacy and cost and other pharmaceutical issues relevant to determining whether continued use of salsalate in Veterans is justified.
Pharmacology/Pharmacokinetics
Salsalate was initially manufactured in 1920 as a dimer of salicylic acid (carboxyl group of one molecule is linked to the hydroxyl group of the second molecule). It is hydrolyzed to 2 molecules of salicylic acid following oral administration. Salsalate is relatively insoluble in gastric/acidic pH but is readily soluble in the more basic environment of the small intestine.  Acetylsalicylic acid (aspirin) is more soluble in gastric acid than salsalate. Although salsalate is chemically related to aspirin and possesses similar anti-inflammatory activity to aspirin, it is believed to be less toxic to the gastrointestinal tract and does not interfere with platelet aggregation.1-2 The exact mechanism for its anti-inflammatory benefit and for its greater safety of compared to aspirin is unknown but may be explained in part by it being a pro-drug of salicylic acid and thought to be a weaker inhibitor of prostaglandins.
Table 1. Comparison of Selected Pharmacologic Properties of Acetylated vs. Non-Acetylated Salicylates
	Property
	Aspirin
	Salicylate
	Salsalate
	Diflunisal

	Inhibition of PG cyclooxygenase (in vitro)
	+++
	+
	0
	++++

	Inhibition of platelet aggregation (in vitro)
	+++ (Irreversible)
	0
	0
	++ (Reversible)


*Data excerpted from reference 1, table 1 (Rainsford, Buchanan 1990)
FDA Approved Indication(s)
Salsalate has not been approved by the FDA since it was available prior to the existence of the formal FDA approval process and as a result does not have any established FDA approved indications. 
Potential Off-Label Uses
Salsalate has been used for decades for the management of pain and inflammation associated with rheumatoid arthritis and osteoarthritis and other inflammatory or painful conditions. The evidence supporting salsalate for arthritic conditions will be presented in the efficacy section of this abbreviated monograph. Preliminary evidence shows that salsalate improves glycemic control in patients with prediabetes or those with newly diagnosed Type 2 diabetes. Because these trials are small and of relatively short duration, additional studies are needed, including more extensive safety data, before salsalate can be routinely considered for this purpose.3-8
Current VA National Formulary Alternatives
Nonselective NSAIDs: ibuprofen, naproxen, indomethacin, diclofenac, sulindac
Relatively selective COX-2 inhibiting NSAIDs: etodolac, meloxicam,
Non-acetylated salicylates: salsalate
Acetylated salicylate: aspirin
Dosage and Administration
1500-3000 mg daily given orally in 2 or 3 divided doses.  
Efficacy
Efficacy Measures
· Pain via Visual Analogue Scale (VAS)-A method of measuring a characteristic or attitude that is believed to range across a continuum of values and cannot easily be directly measured. For example, patients experience pain across a continuum, ranging from none to extreme and which is often difficult to categorize as none, mild, moderate or severe.  VAS captures this continuum.
· Physician and Patient Global Assessment/Impression in RA9-10-Physician: Overall assessment of joint pain, swelling, ESR and criteria for ACR 20 improvement. Patient: Self-assessment of pain, physical function and overall well-being. However, in the Salsalate/ASA study, reference 12 and 15, physician global assessment used the following scale: 0=worse, 1=unchanged, 2=slight improvement, 3=moderate improvement, 4=much improvement. Patient’s global impression used the following scale: 0=uncomfortable, 1=reasonably comfortable, 2=comfortable. 
· Change in number of painful or swollen joints and grip strength
· American Rheumatism Association (ARA) functional classification-classifies functional impairment in patients with RA.
· Westergren erythrocyte sedimentation rate (ESR)-Measures rate of sedimentation of red blood cells in one hour. It is a nonspecific measure of inflammation.
· Ritchie Index-A widely used articular measurement for the assessment of joint tenderness in patients with Rheumatoid arthritis. It is the sum of the grades of tenderness (0 = not tender, 1 = tender, 2 = tender and causes wince, and 3 = tender, causes wince and effort to withdraw) elicited by applying firm pressure over the joint margin of articular joints (shoulders, elbow, wrists, hips).
Summary of Efficacy Finding
There are eight published clinical trials12-19 in which salsalate 3 grams/day was compared to placebo (n=1)15, aspirin (n=2)13,19, nonsteroidal anti-inflammatory drugs (NSAID: piroxican [n=1]14, indomethacin [n=1]15 or diclofenac [n=1]16) or to no control group (n=2)12,17-18 in patients with rheumatoid or osteoarthritis. In general, the studies had small sample sizes (range 18-711 patients) and were of short duration (2-12 weeks). In two studies, patients were randomized to salsalate or another therapy and then crossed over to the alternate treatment;14,18 and four trials permitted titration of study drugs.12-13,16-17 Outcome measures differed slightly between trials and included but were not limited to pain as assessed by VAS, number of tender or swollen joints, ESR, grip strength and patient and physician global assessment. 
In the trials with an active control group, the change in outcome measures from baseline was analyzed. All active treatments resulted in significant improvements from baseline in all outcomes measured with the exception of grip strength or ESR, which were not consistently altered by treatment. In several of the studies, the authors did analyze outcomes between active groups and reported no statistical differences between salsalate and other active treatments (e.g., aspirin or NSAIDs). A variety of methods were used to report on patient preference or satisfaction with treatment. In the Salsalate/ASA study,13 93% of patients rated themselves as comfortable or reasonably comfortable with salsalate vs. 88% with aspirin (no p-value). In the study by Montrone, et al.,14 efficacy was rated as fair or good in 58% of salsalate vs. 75% of piroxicam recipients (no p-value). In a crossover study, 5 patients preferred salsalate, 7 preferred indomethacin and 2 patients considered both treatments comparable.15 Finally in another study, the proportion of patients improving with treatment was 47.7% of salsalate vs. 35.6% of diclofenac users (p=0.092).16  Study withdrawal due to lack of efficacy was reported to be similar between salsalate and aspirin and salsalate and diclofenac. Withdrawal due to adverse events will be summarized in the section pertaining to adverse events. Overall, study withdrawal from the salsalate group for any reason ranged from 17-38% in studies of 3 weeks or more in duration (Refer to Table 2 for additional study details). Study withdrawal from other treatments was similar in all studies to salsalate except Montrone, et al in which none withdrew from treatment with piroxicam.13 
Table 2: Clinical Trials Assessing Efficacy and Safety of Salsalate
	Clinical Trial
	Intervention/Population/ Outcome Measure
	Results
	Comments/Safety

	Fazarine, et al. 198012
OL, prospective
Rheumatoid Arthritis
Salsalate n=18
No control group
(12 weeks)
	Salsalate 3 g/day, doses could be titrated between 2-4 g/day.
15/18 female patients with RA, mean age 45.5 yrs. 
Outcomes assessed include grip strength, pain intensity, walking time reported as excellent, satisfactory or unsatisfactory.
	Authors report adequate clinical response from week 2 through 12. 
Nine patients rated their response as excellent and five as satisfactory. Four patients rated their treatment as unsatisfactory (22%). One of these patients was found to have gout; treatment was changed.  Another aspirin allergy. 
	One patient, having a good response to therapy, complained of gastritis and was changed to another treatment after a month.
No control group, no randomization, and summary of changes in outcome measures not reported, just patient rating of therapy. No statistics provided.

	Salsalate/ASA Study Group 198913
R, DB, MC, prospective
Rheumatoid Arthritis
Salsalate n=125
Aspirin n=108
(12 weeks)
	Doses were calculated to ensure equal amounts of salicylate were provided by each treatment.
Doses were adjusted for the first 5 wks of treatment
Initial dose: 
Salsalate 3 g/d (1500 mg twice/d, with placebo twice a day to mimic ASA dosing), could range from 1.5-4.5 g/d with titration.
Aspirin 3.6 g/d (900 mg 4X/d),
could range from 1.8-5.4 g/d with titration.
Acetaminophen up to 2.6 g/d was permitted, except during the 8 hrs prior to efficacy assessments. NSAIDs or other analgesics weren’t allowed. Gold, antimalarial drugs and/or penicillamine or low dose steroids were allowed as long as stable for 3 mo or >. Other RA treatments including high dose steroids, methotrexate, etc. weren’t permitted.
Mean age: 55.5 yrs with mean duration of RA of 9.3 yrs. 
79% female, 21% males. 
85% of patients were ARA II functional class (limited in leisure activities)
Active RA with disease flare 
within 48 hr-2 wks after NSAID withdrawal to be eligible. Also, pts known to be responsive to NSAIDs were included.
# Painful joints, degree of joint pain, # swollen joints, during of morning stiffness, Westergren ESR, mean bilateral grip strength, time to walk 50’, ARA functional classification, physicians and patients global impression and use of acetaminophen.
	233 entered study, 
Number completing study:
Salsalate: 83 pts (66%)
Aspirin: 67 pts (62%)
Overall: Extent of improvement from flare at each biweekly visit was comparable between groups. Only difference by analysis of covariance was that ASA had less improvement in ESR at wks 8 and 12 and less improvement in # swollen joints at wk 12. The salsalate group had one more (325 mg/d) acetaminophen tablet/d than ASA during the 2-wk periods preceding wks 6, 8, 12. But, because of the large number of comparisons, the authors noted that they could have been due to chance. None of the differences were significant. 
>90% of salsalate and ASA recipients showed at least some improvement in their flare.
93% of salsalate pts vs. 88% of ASA pts rated themselves as comfortable or reasonably comfortable at wk 12.
Most common doses were the initial doses: Salsalate 3 g/d (range 2-4.5 g/d) ASA 3.6 g/d (range 2.4-5.4 g/d)
12% of patients in both groups discontinued therapy due to lack of efficacy. 

	Overall study withdrawal: 
Salsalate 34%, ASA 38%
12% of patients in both groups discontinued therapy due to lack of efficacy. 
4% of salsalate and 6% of ASA discontinued due to loss of efficacy and ADEs. 
Discontinued due to adverse experiences, including laboratory 13% salsalate, 15% ASA
Discontinued due to other: 5% salsalate, 6% ASA
Three patients hospitalized for reasons possibly or probably related to study drug. Two patients on ASA were admitted with GI bleeding (1-erosive duodenitis), The patient with erosive duodenitis was later treated with salsalate for 40 weeks with no recurrence of duodenitis. 
A 67 yr old cachectic pt was admitted after 58 days of salsalate 3g/d with symptoms suggesting salicylism but salicylate concentrations were well below the toxic range. Patient improved with hydration and improvement in nutrition. 
The only specific ADE differing between groups was mild (32% vs. 21%, p=0.4) or severe (13% vs. 5%, p=0.02) GI problems.
Initiation of antacid therapy was higher in ASA vs. salsalate (19% vs. 9%, respectively. P=0.022)
8% taking ASA and 3% salsalate tested positive for fecal occult blood. Two of the ASA patients were admitted for GI bleeding (as above)
Authors concluded similar efficacy to ASA but greater GI safety with salsalate.

	Montrone, et al. 198914
DB, R
Rheumatoid arthritis: 
Salsalate n=23 
Piroxicam n=20
(4 weeks) 

	Salsalate 1.5 g bid 
Piroxicam 20 mg qd
Primarily women in study with RA. Mean age mid 50s and duration of RA 2.8-3.9 yrs
No other NSAIDs or analgesics were allowed. IM gold salts were allowed to continue but no other second line drugs.
Ritchie’s index, morning stiffness, grip strength, patient assessment of efficacy of therapy and pain using VAS. At the beginning and end of trial, blood tests and gastroscopy was done to assess safety.
	Ritchie index, morning stiffness, grip strength, VAS, patient assessment of efficacy. (Wilcoxonís signed-rank and Kruskal-Wallis) Both groups improved significantly from baseline for all measures (p<0.05). It was noted that there were no between-drug differences (no p value was provided).
Efficacy of therapy was rated as good or fair by 15/20 (75%) piroxicam vs. 11/19 (58%) salsalate recipients. 

	Treatment effectiveness was reported to be fair to good in 75% of piroxicam versus 58% of salsalate treated pts.
Four pts in the salsalate group (17%) withdrew from treatment (1-lack of efficacy, 1-gastralgia, 2 tinnitus) and none in the piroxicam group.
Reported ADEs:
Piroxicam: 4/20 (20%): 1-pruritis, 3 gastralgia
Salsalate: 13/19 (as 4 withdrew, 68%): 1-pruritis, 5-gastralgia, 7-tinnitus
The authors discussed that although there were more subjective complaints of gastric ADEs in the salsalate group, the endoscopic portion of the study showed piroxicam to have more harmful gastric effects than salsalate. The ADE of tinnitus is readily reversible with dose reduction or stopping therapy, the study protocol did not allow for dose reduction and it is likely that the study population of people with small stature and low body weight may require lower doses. 
Overall, in this small study, salsalate improved important outcome measures significantly from baseline in patients with RA and did not differ from piroxicam (although no statistics were provided for between groups)

	Deodhar, et al 197715
DB, R, PC, crossover study
Rheumatoid arthrits: 
Placebo n=18 
Salsalate n=18 
Indomethacin n=18 
(1 week on each treatment) 
	Each patient was assigned to a random treatment sequence of placebo, salsalate (3 g/d) and indomethacin (75 mg/d) given in divided doses tid for 1 week (Total number of patients=18)
12 females, 6 males. Mean age 56.5 yrs, duration of disease mean of 11.6 yrs. 
Patients made daily recordings of morning stiffness and degree of pain (0=nil, 1.5-mild, 3=moderate, 6=severe, 9=very severe. Other measures were joint tenderness, grip strength, and patient and observer assessment of progress (5=poor, 4=slight improvement, 3=moderate, 2-much better, 1=very much 
better.
	Duration of morning stiffness, VAS, articular index, grip strength, patient and physician assessments, patient preference, and ESR. (Studentís t-test for paired values). 
In all above measures, salsalate and indomethacin were significantly better than placebo (p<0.05) except grip strength and ESR. Although no p value is provided, it is noted that there was no difference between indomethacin and salsalate except duration of morning stiffness was less with salsalate.
Patient preference: 1-no preference, 2 considered salsalate and indomethacin comparable, 5 preferred salsalate and 7 preferred indomethacin. 
	15/18 patients completed the study. 2 pts on placebo withdrew due to severe pain, and 1 on salsalate withdrew due to tinnitus.
The authors suggested that grip strength might not have been improved due to short study duration and long-term disease/ destructive changes in the hands.

	Bombardier, et al.  199516
R, MC, DB
Rheumatoid arthritis: 
Salsalate n=143
Diclofenac n=151
(8 weeks) 

	Doses were adjusted for the first 5 wks of treatment
Initial dose: 
Salsalate 3 g/d (1500 mg twice/d, with placebo once a day to maintain blinding), could range from 2-4.5 g/d with titration.
Diclofenac 75 mg/d (given tid) (could range from 50-150 mg/d with titration).
Salsalate 2-4.5 g qd (divided bid) Diclofenac 50-150 mg qd (divided tid)
Patients with active RA known to respond to NSAIDs with disease flare within 48 hr-2 wks after NSAID withdrawal to be eligible. Pts on stable nonNSAID anti-rheumatic regimens for at least 3 months were included (penicillamine, gold complexes, methotrexate, anti-malarials, low dose steroids).
Primary outcome measures included:
# of tender joints, VAS assessment of pain and physicians global assessment. 
Secondary measures: swollen joint count, joint tenderness score (modified Ritchie), duration of morning stiffness, grip stength, patient global assessment, ESR, acetaminophen use, 
	The primary efficacy analysis included those pts completing the 8 week study period and assessment (n=86 salsalate, n=104 diclofenac) 
Mean daily dose: Salsalate 3.55 g, Diclofenac 112 mg Greater percent of pts were on a higher dose of diclofenac compared to salsalate. 
With the exception of ESR (which favored salsalate), both salsalate and diclofenac treatment resulted in statistically significant improvement in all outcome measures from baseline. 
*Total painful joint count improved by 10.7 active joints in the salsalate and 9.5 in the diclofenac group. 
*VAS improved by 29.2 mm for salsalate and 22.4 mm for diclofenac
*Physician global assessment improved by 3.3 points in both groups. The changes were not different between groups (p=0.29)
Proportion of patients showing improvement with treatment was 47.7% of salsalate vs. 35.6% of diclofenac (p=0.092) users.
57/143 (38%) of salsalate and 47/151 (31%) of diclofenac pts withdrew from the study. Reasons included lack of efficacy, ADE, Lab abnormality, protocol violation, intercurrent illness (see comments).
 11% of salsalate vs. 10% of diclofenac withdrew due to lack of efficacy.
	Although all of the data were not shown, the authors stated that the efficacy results were similar between the intent to treat population and the primary efficacy analysis of those completing the 8 wk study. 
Although the trial had already been designed and was underway, a group was formed (OMERACT) to develop a set of 7 core outcome measures for RA. A retrospective analysis was done on the data using a criterion of at least 20% improvement. From this analysis, the treatments provided similar proportion of improvements and 30-48% of patients improved using either analysis of efficacy.
A higher incidence of ADEs was reported in the salsalate vs. diclofenac group, primarily tinnitus:
Patients reporting at least 1 event:
Salsalate 125/149 (84%) 
Diclofenac 99/152 (65%) (p=0.002)
*Only significant differences were in tinnitus and hearing loss.
A higher incidence of hematologic laboratory abnormalities was reported with diclofenac vs. salsalate including hemoglobin, hematocrit, and partial thromboplastin time (p<0.01). 13% of diclofenac users and 4% of salsalate users had reduced hemoglobin and reduced hematocrit in 5% salsalate and 11% of diclofenac users.
AST, albumin and uric acid were altered in a greater number of salsalate vs. diclofenac users. Alkaline phosphatase was altered in more diclofenac vs. salsalate users but values were not provided.
Withdrew due to ADE: Overall
Salsalate 19 (13%); diclofenac 9 (6%)
Laboratory abnormality:
Salsalate 3 (2%), diclofenac 1 (1%)
Protocol violation/illness/other:
Salsalate 18 (12%); diclofenac 22 (15%)

	Atkinson, et al.  199517
OL, MC, prospective
Salsalate 
771 patients 
No control group
90% Osteoarthritis 
9.7% Rheumatoid arthritis 0.3% Both OA and RA 
(25 day duration)

	Salsalate 1.5 g bid If effective, continue dose. If effective, but ADE limits use, decrease by 1 tablet (750 mg). If not effective and no ADE, increase by 1 tablet (750 mg). If not effective and ADE, D/C salsalate. Max dose 4.5 g qd. 
All patients had a diagnosis of RA or OA
	Physician assessment of patient improvement and patient satisfaction with therapy were recorded on a clinical evaluation card. All ADE were recorded and graded by the physician in terms of relationship to salsalate admin. (Descriptive statistics were used to analyze data from the clinical evaluation cards. ADE associations were evaluated by chi-square tests and trends by use of rank scores).
Patient satisfaction was rated as excellent or good in 67.2-80.7 % of individuals. Mean salsalate dose at 1st and 3rd weeks were approximately 2.9 g for OA and RA.
25% of patients received one concomitant medication during the study, most common acetaminophen. 
	The objectives of this trial were to prospectively evaluate the use of tinnitus as a method of establishing the best dose of salsalate in routine practice settings. However, there was minimal dose adjustment over the study period. Patient satisfaction increased over the study duration for OA and RA. 
*6.7% of patients withdrew due to tinnitus (their doses weren’t adjusted downward prior to d/c).
*325 patients reported 1 or > ADEs, most common were GI complaints, tinnitus and dizziness. 
*Treatment was d/c in 234 (30.4%) patients. (102 pts [13.2%]-GI complaints, 52 pts [6.7%] had tinnitus, and 13 pts [1.7%] had dizziness.
*Less than 2% of patients receiving cytoprotective agents during the study. 

	McPherson, TC 198418
OL, MC
Salsalate 
182 patients 
No control group
Inflammatory polyarthritis, Osteoarthritis or nonarticular rheumatism 
(15 day duration)

	Salsalate 1.5 g bid
All patients required use of an anti-inflammatory agent. Nearly twice the number of women participated compared to men. Mean age 63 yrs. OA was most common diagnosis.
	To evaluate current status of disease, investigator rated five indices of arthritis: pain, stiffness, joint swelling, limitation of motion, and disability as mild, moderate or severe. Changes from baseline were assessed. At baseline and study completion, both physician and patient independently estimated the global degree of rheumatic disease as mild, moderate or severe. ADEs were recorded. Median improvement of 47% was noted in 79% of patients measured on a summary index.
Physician global assessment of changes in severity of disease symptoms (moving from moderate to mild or severe to moderate) were reported to occur in 42% (59/141) of patients. Only 3% of patients were judged to have worsened symptoms.
	No control group. Short-term study.
Although ADEs were reported with salsalate, the authors compared ADEs recalled by patients with their prior treatment and compared ADEs from salsalate. Reported ADEs were less with salsalate vs. prior therapy. 
Lack of statistical comparisons between on treatment and baseline. No stated washout period between prior therapy and salsalate,  


	Liyanage, et al 197819
DB, crossover
Salsalate or Aspirin
20 patients
Osteoarthritis of hip or knee
(2 weeks on each therapy)
	Salsalate 3 g/d 
Aspirin 3.6 g/d
Paracetamol as rescue
1 wk washout, then 2 wks on each therapy.
3 males, 17 females, mean age 60.7 yrs
Pain at rest, standing, walking, stiffness after rest and sleep disturbance using VAS (10 cm)
	Pain overall improved with both salsalate and aspirin with some variation and trend towards better pain control with salsalate but differences were not significant.
Use of paracetamol averaged 2.5 tabs/d during washout and 1 tab/d during either treatment.
5 patients preferred salsalate, 1 ASA and 14 no preference stated.
During washout, 5 pts reported 6 ADEs; 8 pts reported 8 ADEs on salsalate; and 14 pts reported 17 ADEs on ASA. 
Serum salicylate levels were similar between groups (13.5 mg/dl-salsalate, 12.9 mg/dl ASA) 
No change in hemoglobin
5 patients entering washout showed positive fecal occult bleeding during washout; of those, 4 reverted to neg. while on salsalate and the 5th remained pos. throughout. 4 patients who were neg. became pos.  on ASA and of those, 3 reverted to neg. after crossover to salsalate. 
	The authors analyzed the results of the fecal occult blood tests, comparing the group improved against the groups worsening or unchanged revealed that salsalate was superior to ASA (p<0.02). 
The authors did acknowledge some placebo effect that was most evidence during the washout period (rescue with paracetamol) for sleep disturbance but both treatments consistently improved other pain measures vs. washout period.  Also, rescue paracetamol, average 2.5 tabs/d were consumed during washout period which could explain some of the “placebo response.”
The authors concluded that salsalate appears to be at least as effective as ASA in reducing pain associated with OA of the hip or knee but was associated with less adverse effects and fecal occult blood loss than ASA.


ACR=American College of Rheumatology; ADE=adverse effect; ARA=American Rheumatologic Association; DB=double-blind; bid=twice daily; d/c=discontinuation; ESR=erythrocyte sedimentation rate; GI=gastrointestinal; MC=multicenter; OA=osteoarthritis; OL=open-label; OMERACT=Outcome Measures in Rheumatoid Arthritis Clinical Trials PC=placebo controlled; PG=parallel group; pts=patients; qd=daily; RA=rheumatoid arthritis; R=randomized; SB=single-blind; tid= three times daily; VAS=visual analogue scale
From the available evidence, albeit limited and dated, salsalate appears to provide comparable efficacy to aspirin and other NSAIDs (piroxicam, indomethacin and diclofenac) in improving symptoms associated with osteoarthritis and rheumatoid arthritis.
Adverse Events (Safety Data)
Salsalate is a non-acetylated salicylate and is a weaker prostaglandin inhibitor in comparison to aspirin or other NSAIDs. It has limited to no measurable effect on cyclooxygenase-1 (COX-1) activity in the stomach20,26 and does not affect platelet aggregation.21-22 As a result, it is believed to have a safer gastrointestinal safety profile compared to other NSAIDs; which is supported by several endoscopic studies showing a lesser degree of gastric erosions/lesions than aspirin, naproxen or piroxicam (Refer to Table 3 for study details). 
Table 3. Endoscopic Studies Involving Salsalate vs. Other NSAIDs
	Clinical Trial
	Intervention/Population/ Outcome Measure
	Results
	Comments/Safety

	Lanza, et al., 198923
Healthy subjects 
Salsalate n=20 
Naproxen n=20 
(14 days)
SB endoscopist, PG
	Salsalate 3.5 g qd (divided bid) Naproxen 375 mg bid 
Normal baseline endoscopy
	Gastroduodenal lesions 10% Salsalate group and 55% naproxen group (p=0.002)
	A larger number of patients in the salsalate group reported an ADE compared to the naproxen group. The difference was due to reversible tinnitus/hearing loss. No patients withdrew.

	Roth, et al., 199024
Rheumatoid arthritis Salsalate n=18 
Naproxen n=21 
(3 months) 
SB endoscopist and rheumatologist, R, PG
	Salsalate 1.5 g bid (doses titrated 2 to 4 g qd) 
Naproxen 375 mg bid (doses titrated to 500 to 1000 mg qd) 
Eligible pts if no history of major GI bleed, ulcer >2 cm or diffuse erosions on baseline endoscopy
	38% of naproxen treated pts had gastroduodenal lesions compared to none on salsalate. (p=0.003 Wilcoxon signed rank test)
	28-29% of patients had a history of gastroduodenal ulcer prior to study entry (no difference between groups). In the naproxen group, only 2/11 patients with prior ulcer developed ulcer/erosion. Median doses: salsalate 1.5 g bid, naproxen 375 mg bid. No difference in ADEs except for reversible tinnitus or hearing loss with salsalate.

	Scheiman, et al., 198925
Healthy subjects 
Salsalate n=10 
Enteric-coated ASA n=10 (6 days for each treatment) SB (endoscopist), R, crossover
	Salsalate 1.5 g bid 
EC ASA 650 mg qid 
Baseline endoscopy; re-endoscopy after 6th day of 1st drug; then 7 day washout period; re-endoscopy prior to crossover to 2nd agent, then final endoscopy after 6th day of 2nd drug.
	1 patient (10%) receiving salsalate had a grade 1 lesion. 
6 patients (60%) receiving EC ASA developed grade 2 or 3 lesions. (p=0.01 Wilcoxon signed rank test)
	3 patients receiving salsalate and 2 receiving EC ASA reported tinnitus. Tinnitus was not associated with serum salicylate level. In addition, there was no correlation between salicylate levels and gastroduodenal ulcers.

	Cryer, et al., 199026
Healthy Volunteers Salsalate n=7 
ASA n=7 Placebo n=6 
(7.5 days) 
DB, PC, R
	Salsalate 1.5 mg bid 
ASA 975 mg qid 
Placebo qid 
Baseline and end of study endoscopy
	Endoscopy was scored by region (fundus, antrum, bulb, postbulbar) and the sum of scores was compared (0-4 for each region): 11.6 for ASA vs 4.6 for salsalate and 3.9 for placebo. Significant differences were noted for salsalate or placebo compared to ASA (p<0.001 paired t- test). No difference was noted between salsalate and placebo.
	In the stomach and duodenum, aspirin lowered mucosal prostaglandins (F2a and E2) >90% (p<0.001) while salsalate produced no change. Plasma prostaglandin F2a was lowered by 58% with ASA and 11% with salsalate (p<0.001). Authors theorized the reduced rate of gastric injury was because salsalate did not inhibit mucosal prostaglandins.

	Porro, et al., 198927
Rheumatoid Arthritis
Salsalate n=23
Piroxicam n=20
(4 weeks)
R, DB, PG
	Salsalate 1.5 g twice daily, Piroxicam 20 mg daily.
Baseline and end of study endoscopy
Eligible patients had to have normal baseline endoscopy
	Normal mucosa: Grade 0-1
Pathologic mucosa: Grade 2-4 (4=active ulcer)
Salsalate: 2/19 (11%) (Grade 2=1, Grade 3=1). No active ulcer
Piroxicam 5/20 (25%) (Grade 4: 5 patients. 4 with duodenal and 1 gastric ulcer). 
NS (p>0.05, 95% CI -0.14-0.42)
	No active ulcers in salsalate group vs. 5 in piroxicam group. 
Four pts in the salsalate group (17%) withdrew from treatment (1-lack of efficacy, 1-gastralgia, 2 tinnitus) and none in the piroxicam group.
No correlation between dyspeptic symptoms and ulcer/erosions
Authors conclude NS difference noted due to small sample size.


ADE=adverse effect; ASA=aspirin, DB=double-blind; bid=twice daily; PC=placebo-controlled; PG=parallel group; pts=patients; qd=daily; R=randomized; SB=single-blind; tid= three times daily
From the five published endoscopic studies, salsalate administered for 6 days up to three months was found to be associated with a lower rate and severity of endoscopically identified gastrointestinal injury vs. aspirin, naproxen or piroxicam. 
It is recognized that the toxicities between NSAIDs can vary significantly. Fries, et al developed a summary index of drug-induced side effects, laboratory abnormalities, and drug-related hospitalizations referred to as a GI toxicity index (GI TI).28-29 The GI TI was developed using data from patients in the Arthritis, Rheumatism and Aging Medical Information System Post Marketing Surveillance (ARAMIS PMS) Program. The ARAMIS PMS database is a prospective, observational, non-interventional cohort of more than 23,000 patients with chronic rheumatic disease from 17 centers in the United States and Canada.28-30 The purpose of the ARAMIS PMS database is to prospectively collect and monitor status and outcomes of patients with rheumatoid arthritis (RA), drug side effects, and the economic impact of illness, in a setting outside of a clinical trial.30 Although the method for calculating the GI TI has evolved, salsalate ranked as having the one of the lowest GI TI, along with aspirin and ibuprofen, when either the standard and new method for calculating the GI TI was used.31-33 Salsalate was ranked as either the first or second safest NSAID along with aspirin;  ibuprofen was ranked as the third safest NSAID. The authors suggest that the gastrointestinal toxicities among NSAIDs with close rankings (or GI TI) will have similar GI safety profiles while those with distant rankings (higher GI TI index vs. low GI TI index) will be significantly different (e.g., Aspirin=salsalate=ibuprofen while salsalate [rank of 1-2] is safer than indomethacin [ranked 11th], tolmetin [ranked 7th] or piroxicam [ranked 6th). Although aspirin is known to be associated with GI toxicity, the authors presumed that use of lower doses in the community vs. the clinical trial setting and use of coated or buffered aspirin may explain the lower than expect risk. Also, lower average daily doses of ibuprofen ((1700 mg/day) were used. 
From the included clinical trials, withdrawal due to adverse events occurred in approximately 13-15% of salsalate recipients, which was similar to aspirin but higher than in diclofenac or piroxicam groups. The most common adverse event leading to discontinuation of salsalate therapy was tinnitus or hearing loss which resolved upon discontinuation. Tinnitus is a commonly reported adverse event with salsalate and may be improved with dose reduction. Other adverse events are similar to the NSAID class. 
Contraindications
Contraindications against the use of salsalate are similar to the NSAID class and include hypersensitivity to salsalate or any component of the formulation; patients with asthma, urticaria or allergic reaction to aspirin or NSAIDs; and use in perioperative pain in the setting of coronary artery bypass graft (CABG) surgery.
Warnings and Precautions
Similar to the NSAID class and include boxed warnings for cardiovascular risk, gastrointestinal bleeding, salicylate sensitivity and skin reactions.  Also use with caution in patients with asthma, bleeding disorders, liver or renal impairment or hypertension.
Children and teens suffering from or recovering from chicken pox should not take salsalate.
Sentinel Events
Post-marketing surveillance (e.g., GI TI) has not shown an increased risk for sentinel events with salsalate. However, sentinel events are possible and do occur with NSAIDs. 
Drug Interactions
Drug interaction concerns are similar between salsalate, aspirin and NSAIDs and may include diminished effect of blood pressuring lowering drugs including ACE inhibitors and diuretics and may enhance the effect of and/or toxicity of other drugs including anticoagulants, carbonic anhydrase inhibitors, corticosteroids, methotrexate, thrombolytics, treprostinil, etc. 
Acquisition Costs
Refer to VA pricing sources for updated information.

Conclusions
Salsalate is a non-acetylated salicylate that has been available for use in the United States since before 1938 for the management of pain and inflammation associated with rheumatoid arthritis, osteoarthritis and other inflammatory conditions. Although the published studies supporting the effectiveness of salsalate have relatively small sample sizes and many were conducted years ago, they do support salsalate’s efficacy in managing pain and inflammation in patients with rheumatoid or osteoarthritis when compared to aspirin, piroxicam, indomethacin and diclofenac. With regard to safety, there have been five published trials comparing gastrointestinal toxicity between salsalate, aspirin, piroxicam or naproxen in healthy subjects or in patients with rheumatoid arthritis. In each of these trials, salsalate was associated with a lower risk and severity of endoscopic erosions/lesions versus aspirin or the other NSAIDs studied. In the late 1990’s when the cyclooxygenase 2 (COX-2) inhibitors were first marketed, the PBM reviewed the efficacy and safety data for salsalate and recommended salsalate as a first option for those patients requiring a NSAID but at a higher risk for a NSAID induced ulcer. This recommendation was based upon the low GI toxicity Index of salsalate as well as the endoscopic evidence supporting salsalate’s greater gastrointestinal safety in comparison to other nonselective NSAIDs.
PBM Contact: cathy.kelley@va.gov
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