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Objective: To conduct a systematic review and meta-analysis 
on the efficacy of oral non-steroidal anti-inflammatory drugs 
for rotator cuff tendinopathy.
Design: Systematic review.
Method: A literature search was conducted in 4 databases 
for randomized controlled trials published until 05/2013, 
comparing the efficacy of oral anti-inflammatory drugs to 
any other intervention. Studies characteristics were extract-
ed using a standardized form and the methodological qual-
ity was evaluated. Results were summarized qualitatively or 
quantitatively.
Results: The mean methodological score of the 12 included 
studies was 53.6 ± 8.8%. The majority of studies included 
acute cases and were underpowered to detect differences in 
adverse events. Compared to a placebo, oral non-steroidal 
anti-inflammatory drugs were found to provide short-term 
pain relief (pooled mean difference: –2.69; 95% confi-
dence interval: –1.96 to –3.41) but not function. Oral anti-
inflammatory  drugs and corticosteroids injections have sim-
ilar short-term efficacy in terms of pain reduction as well 
as in function (pooled standardized mean difference: 0.09; 
95% confidence interval: –0.25 to 0.44).
Conclusion: Low to moderate grade evidence exists regard-
ing the efficacy of non-steroidal anti-inflammatory drugs  for 
rotator cuff tendinopathy. Oral anti-inflammatory drugs are 
effective in reducing short-term pain but not function. In 
terms of pain and function, oral anti-inflammatory drugs in 
the short term are as effective as corticosteroid injections.
Key words: anti-inflammatory agents; rotator cuff; shoulder; 
tendinopathy.
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IntRoductIon

disorders of the rotator cuff (Rc) tendons are the most common 
pathology of the shoulder, with Rc tendinopathy accounting 
for 35% to 50% of rendered diagnoses (1). Rc tendinopathy is 
a generic term used to describe a pathology in a Rc tendon (2) 
and includes other diagnosis such as impingement syndrome, 
subacromial bursitis, partial thickness tear and long head of the 
biceps tendinopathy (3). the theories of the pathogenesis of Rc 
tendinopathy may be divided into extrinsic and intrinsic causes, or 
combination of both. Extrinsic causes often relate to an irritation 
from the anteroinferior aspect of the acromion onto the superior 
aspect of the Rc often associated with alterations in scapular and 
glenohumeral kinematics (4, 5). As for intrinsic causes, factors 
within the tendon itself such as alterations in tendon vascularity, 
physiology or mechanical properties have been proposed (4).

Studies have suggested that oral non-steroidal anti-inflam-
matory drugs (nSAIds) may allow a reduction in symptoms in 
patients suffering from various types of tendinopathies (6–8) 
but evidence also cautions that oral nSAIds may be associated 
with important risks of gastrointestinal and cardio-vascular ad-
verse effects, especially when taken for longer periods (9–11). 
It also remains unclear if the pathophysiology of tendinopathy 
is inflammatory and if either non-selective cyclo-oxygenase 
(nS coX) inhibitors or coX-2 selective inhibitors, will ad-
equately address the pathophysiology, especially for chronic 
patients (6, 8, 12). Evidence suggests that what has been called 
tendinitis is not exactly an inflammatory process, but the result 
of overuse of the tendon, and the term tendinopathy or tendi-
nosis may be more appropriate, in particular in patients with 
chronic symptoms (13–16). For patients presenting with acute 
tendinopathy, some authors still recommend nSAIds use (12, 
17) as more classic signs of inflammation have been observed 
from Rc biopsies confirming the presence of inflammatory 
cells and mediators (18). 

Previous reviews on populations suffering from non-specific 
shoulder disorders have concluded that a short duration treat-
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ment of oral nSAIds appears to be an effective therapeutic 
modality for the reduction of pain and disabilities and to 
increase shoulder range of motion (6, 19, 20). A recent sys-
tematic review focusing on the effectiveness of pharmaceuti-
cal interventions including oral nSAIds, corticosteroids and 
other type of injections for Rc tendinopathy concluded that 
a laser intervention was more effective than oral nSAIds in 
short term pain relief and that oral nSAIds were as effective 
as corticosteroids injections to reduce pain in the short term. 
the authors did not, however, perform a meta-analysis and 
several relevant Rcts were excluded from their analyses, 
therefore limiting their conclusions (21). the aim of this review 
was to perform a systematic review and pooled results into a 
meta-analysis on the efficacy of oral nSAIds to treat adults 
suffering from Rc tendinopathy.

MEthodS
Literature search and study identification
A search in 4 bibliographical databases, Pubmed, cInAhl, Embase, 
and PEdro, was performed using a combination of keywords and 
MESh terms. All databases were searched from their date of incep-
tion to May 2013. Manual searches of previous published reviews and 
retrieved study reference lists were also conducted.

Study selection
two authors reviewed the title and abstract of each article to determine 
eligibility. Pairs of raters then independently reviewed each article 
to determine whether it met the following inclusion criteria: i) par-
ticipants suffered from Rc tendinopathy or other related diagnostics 
such as impingement syndrome, subacromial bursitis, partial tear 
(non-full thickness tear) and long head of the biceps tendinopathy; 
ii) adult population (≥ 18 years old); iii) at least one of the interven-
tions under study included oral nSAIds compared to any other type 
of intervention; iv) study design was a randomized controlled trial 
(Rct); v) the language of articles was either English or French. All 
outcomes measures were considered. Studies with inclusion criteria 
that incorporated shoulder pain patients were also eligible as long as 
it could be determined that the majority of the study participants were 
suffering from Rc tendinopathy. trials evaluating nSAIds withdrawn 
from market because of unwanted side effects were excluded. 

Data extraction
characteristics of the included studies were extracted with a stand-
ardized form and included: cohort characteristic, interventions and 
co-interventions, outcome measures, follow-up period, main results 
and type and incidence of adverse events. 

Risk of bias/Methodological quality appraisal tool
the risk of bias and the methodological quality of the included stud-
ies were assessed with the cochrane risk of bias tool (22). this tool 
includes 6 methodological domains: sequence generation, allocation 
concealment, blinding (participants, provider and assessor), incomplete 
outcome data, selective outcome data reporting, and other sources of 
bias. Each item is appraised regarding its risk of potential bias: ‘yes’ 
indicates low risk of bias, ‘no’ indicates high risk of bias, and ‘unclear’ 
indicates an unclear or unknown risk of bias with the information 
presented in the study (22). For each methodological item, a score of 
2 was given if a low risk of bias was present, a score of 1 if the risk 
of bias was unclear or unknown and a score of 0 if a high risk of bias 
was found to be present. this allowed us to calculate a total score 
(out of 16) to give an overview of the methodological quality of the 
included Rcts (22). 

Data analyses
After the independent evaluation of each study by two independent 
evaluators, the pair of raters met to compare ratings and resolve differ-
ences. weighted kappa was used to calculate preconsensus inter-rater 
agreement on individual methodological items and an intraclass corre-
lation coefficient (Icc) was calculated to evaluate inter-rater reliability 
of the total methodological scores. there was no formal mechanism to 
exclude studies on the basis of quality. the studies that used similar 
outcome measures were identified, and results were pooled into a 
meta-analysis when possible. Analyses were conducted using Review 
Manager (version 5.2) of the cochrane collaboration (23). treatment 
effect size and variance of individual studies were used to obtain an 
overall summary effect. Mean differences (Md) and standardized 
mean differences (SMd) with 95% confidence intervals (95% cIs) 
were calculated. to determine the degree of heterogeneity, testing was 
conducted using the I2 measure. I2 < 60% was considered to be accept-
able for pooling the data (23). Because the overall number of studies 
included in the meta-analysis was small and true effect sizes varied 
between studies, a random effects model was used. Funnel plots were 
not generated because of the small number of trials included for each 
analysis. the statistical significance was considered at p < 0.05 (23).

RESultS

Description and findings of included studies
the literature search resulted in the initial identification of 
25 Rcts (Fig. 1). Eight Rcts were excluded because par-
ticipants suffered from other shoulder pathologies; one Rct 
was excluded because the participants suffered from elbow 
tendinopathy (24); two Rcts were excluded because the medi-
cations under study (phenylbutazone and rofecoxib) have been 
withdrawn from the market (25, 26); one study was excluded 
because both groups received nSAIds and the objective was 
to evaluate the effect of a medication used to reduce the gastro-
intestinal adverse events associated with nSAIds (27). twelve 
publications met the inclusion criteria and were analysed in 
this review (table I). two studies were from the same cohort 
of participants and were analysed together (28, 29).

All included studies compared the effectiveness of oral 
nSAIds to other interventions such as other types of nSAIds, 
corticosteroid injections, laser or a placebo (table I). one study 
compared two nS coX inhibitors (30); one study compared a 
nS coX inhibitor to a placebo (31); 4 studies compared nS 
coX inhibitors to coX-2 inhibitors (28, 29, 32, 33); 3 stud-
ies compared nS coX inhibitors to a corticosteroid injection 
(34–36); and, two studies compared nSAIds at different dos-
ages (37, 38). one study compared laser therapy to either a 
placebo laser or a nS coX inhibitor (39). 

NS COX inhibitors vs. placebo. the study by Mena et al. (31) 
compared the efficacy of flurbiprofen (a nS coX inhibitor, 
3 × 25 mg 4×/day (QId)) to a placebo (3 tablets QId), in terms 
of pain and shoulder range of motion in 69 patients suffering 
from acute (< 3 weeks) Rc tendinopathy. After two weeks, 
a greater proportion of participants receiving flurbiprofen 
reported feeling better (30%) compared to the placebo group 
(19%). the proportion of patients showing reduction in pain 
at rest and during movement, in tenderness on pressure, and 
increase shoulder range of motion was also greater in the 
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intervention group. however, no statistical testing was done 
to confirm between group differences for all these variables. 
overall, only one severe adverse event was reported in the 
placebo group. Eight participants in the flurbiprofen group 
and 3 in the placebo group suffered from minor side-effects 
of the upper or lower gastrointestinal tract (31). England et 
al. (39) compared the efficacy of naproxen (500 mg 2×/day 
(BId)) for two weeks to a dummy laser in 30 patients suffering 
from shoulder tendonitis. A trend was shown in favour of the 
nSAIds group in terms of movement restriction (point estimate 
of drug effect on a 10 cm visual analogue scale (vAS): –1.25 
cm, 95% cI 0 to –2; p = 0.05) and function (point estimate on 
a 10 cm vAS: –1 cm, 95% cI 0 to –2; p = 0.05) but this was 
not statistically significant (39).

two studies (n = 160) provided data on the effectiveness 
of nS coX inhibitors compared to a placebo on overall pain 
at similar time points and were pooled together into a meta-
analysis (34, 35). Fig. 2 demonstrates that there was a signifi-
cant effect of nS coX inhibitors on overall pain reduction 
compared to a placebo at 4 weeks (SMd 2.69; 95% cI 1.96 to 
3.41; p < 0.00001). these two studies also presented results on 
the efficacy of nS coX inhibitors compared to a placebo on 
shoulder range of motion in abduction. however, they were 

not pooled together given the significant heterogeneity for that 
outcome (tau2 = 195.69, χ2 = 27.02, degrees of freedom (df) = 1 
(p < 0.00001); I2 = 96%) (34, 35). the nSAIds group showed 
significantly better shoulder range of motion and self-reported 
function than the placebo group (inter-group comparison: 
p < 0.05 for both outcomes) in the study by Adebajo et al. 
(34). however, in the study by Petri et al. (35), no significant 
differences were found between the nS coX inhibitor com-
pared to the placebo group in terms of shoulder abduction and 
self-reported function. In terms of function, the two studies 
presented results on the efficacy of nS coX inhibitor com-
pared to a placebo. however, they were not pooled together for 
that outcome given the significant heterogeneity (tau2 = 4.60, 
χ2 = 16.79, df = 1 (p < 0.0001); I2 = 94%).

Oral NS COX inhibitors vs. subacromial corticosteroids in-
jection. three studies compared the efficacy of oral nS coX 
inhibitors to subacromial corticosteroid injections (34–36). 
the three studies used pain as an outcome measure. how-
ever, significant heterogeneity was found for this outcome 
and the results were not pooled (tau2 = 0.52, χ2 = 20.76, df = 2 
(p < 0.0001), I2 = 90%). Both interventions were equally effec-
tive in reducing night pain and pain during activities. In the 

Fig. 1. literature search results.

 

Search strategy:  
1.  Search terms relevant to shoulder joint: shoulder, shoulder joint, humeral, 

glenohumeral, acromioclavicular, sternoclavicular, subacromial  
2.  Search terms relevant to tendinopathy : impingement, tendinitis, tendinopathy, pain, 

bursitis, syndrome  
3.  Search terms relevant to NSAIDs: NSAIDs, anti-inflammatory drug 
Dates: date of inception to May 2013 
Other: Hand searches of previous systematic reviews and retrieved study reference lists 

Search results 
(n=879) 

Located citations (n=879) 
Embase, n=324 
Pubmed, n=344 
CINAHL, n=21 
PEDro, n=190 

Records screened 
(n=879) 

!

"#$!

Excluded (n=855)  
Did not meet eligibility criteria,  

n=850 
Systematic reviews/narrative reviews, 

n=4 

Full-text articles excluded (n=12) 
Other shoulder pathologies, n=8  

Elbow pathology, n=1 
NSAIDs under study was used with 

misoprostol, n=1 
NSAIDs under study withdraw from 

the market, n=2 
NSAIDs was provided by injection 

n=1 

Full-text articles assessed for 
eligibility (n=24) 

33) 
 
 

n=16 
Included studies (n=12) 

Embase: 6 
Pubmed: 6 
CINAHL: 0 
PEDRO: 0 
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study by white et al. (36), no significant differences were found 
between the two types of interventions in terms of total pain (day 
and night); the oral nSAIds group showed a mean change on 
a 18 cm vAS of 5.5 cm ± 8.3 compared to 4.3 cm ± 5.2 for the 
injection group (p ≥ 0.05). In the two other studies, the authors 
did not perform direct statistical comparisons between oral nS 
coX inhibitor and subacromial corticosteroid injections. how-
ever, each group was compared to a placebo (34, 35). In the study 
by Adebajo et al. (34), the oral nSAIds and the corticosteroids 
injections showed a significant reduction of pain compared to the 
placebo group (p < 0.05 and p < 0.001, respectively). In contrast, 
in the study by Petri et al. (35) only the injection group showed 
a significant reduction in pain compared to the placebo group 
(p < 0.01). the oral nSAIds group showed a trend toward a 
reduction in pain compared to the placebo group, but the differ-
ence was not statistically significant (1.76 ± 0.31 for naproxen 
and 1.00 ± 0.32 for placebo group on a 5 point scale p ≥ 0.05).

Pooling of the results of these 3 studies was possible on the 
following outcomes: shoulder range of motion in abduction and 
self-reported function (34–36). therefore, a meta-analysis was 
performed for these two outcomes. these 3 studies (n = 130) 
measured active shoulder range of motion in abduction at similar 
time points (between 21 to 28 days). Pooling of results revealed 
a significant overall effect in favour of corticosteroids injec-
tions over oral nS coX inhibitor (Md = –4.73°; 95% cI –8.10 
to –1.36; p = 0.006; Fig. 3) (34–36). For self-reported function, 
no significant differences were found at the same time points 
between the two types of intervention (SMd = 0.09; 95% cI 
–0.25 to 0.44; p = 0.59; Fig. 3).

In the Rct of Petri et al. (35), the combined effect of nS coX 
inhibitors with a corticosteroids injection was also evaluated. 
the combined group showed greater results in terms of shoulder 
active abduction (mean change: 1.95 ± 0.23, compared to the cor-
ticosteroid injection group (1.56 ± 0.24), to the naproxen group 
(1.39 ± 0.31), or to the placebo (0.77 ± 0.24)), but no statistical 
testing was done to confirm those results. In terms of pain and 
overall function, the corticosteroids injections group showed 
better results than the combined intervention group (35). But 
again no statistical testing was done to confirm those results.

Adverse events were reported as mild to moderate dyspepsia 
events in these 3 studies. In two studies, no statistical difference 
was showed for the incidence of adverse events between the 
two types of care (34, 35). In the Rct of white et al. (36), more 
adverse events were reported in the injection group compared to 
the oral nSAIds group (10% vs 5%), but no statistical testing 
was done to confirm that trend. 

NS COX inhibitors – piroxicam vs. naproxen. one study assessed 
the efficacy of two different nS coX inhibitors (piroxicam and 
naproxen) in participants with acute Rc tendinopathy (n = 40) 
(30). Results showed that the group using piroxicam improved 
pain at night significantly compared to the group using naproxen 
at the 21 day follow-up (mean difference between groups was 
–1.7 ± 0.86 on a 10 cm vAS, p = 0.022). As for range of motion in 
abduction, both groups improved (mean improvement: 17.1° ± 6.4 
for piroxicam, 18.6° ± 6.6 for naproxen) (30). no between-group 
comparison was performed by the authors on this outcome. Minor Fr
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adverse events were reported (35% for the piroxicam group 
and 40% for the naproxen group) and were mainly dyspepsia 
(no statistical analysis was performed to measure difference 
in incidences of adverse events between groups).

NS COX inhibitors vs. COX-2 inhibitors. three Rcts compared 
nS coX inhibitors to coX-2 inhibitors (28, 32, 33). In terms 
of pain at rest, two studies presented results on the efficacy of 
nS coX inhibitors compared to coX-2 inhibitors. however, 
they were not pooled together for that outcome given the signifi-
cant heterogeneity (tau2 = 4.35, χ2 = 29.28, df = 1 (p < 0.00001); 
I2 = 97%). For these 3 Rcts, in terms of reduction of pain at rest, 
pain during movement and shoulder range of motion after a 14-
day treatment, there was no significant difference between the 
two types of oral nSAId (28, 32, 33). In terms of tolerability, 
in the study of wober et al. (28) (n = 122), coX-2 inhibitors 
did not present a significantly better tolerability compared to 
nS coX inhibitors (14.5% and 26.7%, respectively, p = 0.07). 
In the two other studies, a similar trend was seen although no 
statistical testing was presented (proportions of adverse events 
were respectively 40.4 and 36.7% for coX-2 inhibitors, and 
44.7 and 36.0% for nS coX inhibitors). the gastro-intestinal 

events were the most common adverse events. however, the 
severity of adverse events was generally not reported. 

NS COX inhibitors vs. laser therapy. one study compared oral 
nS coX inhibitor (naproxen 550 mg BId) to laser therapy 
(5 min, 3 times/week, 3 mw, 904 nm wavelength, 4,000 hz, 
10 w peak output) for 2 weeks in 30 participants. the laser 
therapy showed greater results in terms of pain on 10 cm vAS 
(2 cm, 95% cI 1 to 3) as well as for shoulder active range of 
motion (p < 0.05) compared to the oral nSAIds group (40).

Different dosages of NS COX inhibitors. two studies compared 
two different dosages of nS coX inhibitors: Fentiazac (slow-
release tablet of 300 mg once daily vs one regular tablet of 
100 mg 4 times daily) and Ibuprofen (two slow-release tablets 
of 600 mg twice daily vs a regular tablet of 600 mg 4 times 
a day) (37, 38). In ginsberg & Famaey (38), no significant 
between-groups differences were observed for the Fentiazac. 
on overall pain, mean changes were –2.1 for slow-release 
dose of fentiazac and –2.0 for regular dose on a 10 point scale 
(p < 0.001 pre-post treatment comparison), and for range of 
motion (movement not specified) mean changes were 3.4 

Fig. 2. Forest plot of pooled studies comparing non-selective coX (nS coX) inhibitors to a placebo intervention for change in overall pain at 4 weeks. 
Sd: standard deviation; SM: standardized mean; cI: confidence interval.

Fig. 3. Forest plots of pooled studies comparing non-selective coX (nS coX) inhibitors to corticosteroids injections for change in limitation of function 
(A) and for change in shoulder mobility in abduction (B) at 3 to 4 weeks. Sd: standard deviation; SM: standardized mean; cI: confidence interval.

A

B
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for slow-release dose and 3.6 for regular dose, on a 10 point 
scale with a pre-post treatment statistical significant differ-
ence (p < 0.01). the studies did not find any difference in the  
tolerability or frequency of adverse events between groups dur-
ing their 14-day follow-up period. In Friis et al. (37), proportion 
of participants with complete pain relief was 21% in convention-
al formulations and 7% in sustained-release formulations with 
a statistical significant difference between group (p = 0.02).the 
proportion of participants who improved following treatment 
reached 77% (95% cI: 65 to 86) for conventional formulations 
and 68% (95% cI: 55 to 77) for sustained-release formulations.

Methodological quality of included studies
Mean score for the methodological quality of the included 
studies was 53.6 % (Sd 8.8%) and no trials received a meth-
odological score exceeding 70%, indicating low to moderate 
methodological quality of the included studies studies (table 
I). In terms of reviewers agreement on the methodological 
quality of included studies, the intraclass correlation coefficient 
for overall methodological score between reviewers was 0.46 
(95% cI –0.13 to 0.81) and the inter-rater agreement on spe-
cific items of the methodological appraisal scale ranged from 
poor to perfect agreement: κ = 0.03 for incomplete outcome 
data, κ = 0.07 for blinding of assessor, κ = 0.3 for selective 
outcome reporting, κ = 0.37 for other source of bias, κ = 0.43 
for sequence generation, κ = 0.63 for allocation concealment, 
κ = 0.67 for blinding of participants and κ = 1 for blinding of 
provider/personnel. nonetheless after discussion between 
reviewers consensus was always achieved.

All of the studies lack some relevant information on the ap-
praised methodological criteria, particularly on the sequence 
generation, allocation concealment and blinding of the partici-
pants, providers, or assessors (table II). All the studies had a 
short-term follow-up of less than one month, except for one 
Rct, that followed the participants for 42 days (36).

only two of the included studies reported adequately their 
allocation sequence generation (34, 35) and only one study 
reported the procedure for allocation concealment (31). the 
blinding procedures were adequately presented in 6 studies 
(31, 34–38). Incomplete outcome data reporting was scored 
at high risk of bias in 4 studies (28, 29, 33, 38). Selective 
outcome reporting was scored as unknown/unclear or present 
in all studies, and was mainly associated with the fact that the 
research protocol was unavailable, and that important relevant 
outcome measures were not used (22, 29, 30, 32–39). other 
sources of bias were identified in 8 studies, because of the 
lack of description about the compliance to main treatment, of 
high proportions of participants lost to follow-up and because 
non-standardized co-interventions such as injections and re-
habilitation were provided to participants as an adjunct to oral 
nSAIds (31–38). Seven studies did not monitor the compliance 
to medication use (22, 29, 33, 35–37, 39). 

the identification of the population under study varied 
depending on the studies. Although all studies included partici-
pants with Rc tendinopathy, some studies included participants 
on the only basis that they experienced shoulder pain, leading 

to the possibility that participants with other pathologies may 
have been included (30, 32, 37). Moreover, when Rc tendi-
nopathy was the population of interest, the diagnostic criteria 
were often not well-described leading to the possibility that 
participants with other pathologies may have been included 
and the majority of studies only included patients with acute 
symptoms (28, 29, 31, 33–36, 38). 

the most common outcome measure used in the included 
studies was pain measured with a vAS. however, 6 out of 12 
studies used non-standardized, non validated assessment tools 
to evaluate treatment effect (28, 31, 35, 37, 38). Functional or 
health related quality of life outcome measures were only used 
in 4 studies (22, 33, 35, 36). Four studies reported an affiliation 
with a pharmaceutical enterprise and this enterprise was the 
manufacturer of the medication used in the study (30, 32–34). 

dIScuSSIon

the aim of our study was to evaluate the scientific literature 
in regards to the efficacy of oral nSAIds for adults with Rc 
tendinopathy. twelve Rct were included and the methodologi-
cal quality of the majority of trials was low to moderate (53.6 
%; Sd 8.8%). no studies received a score exceeding 70% in 
terms of their methodological quality and risk of bias.

Main findings
From this review we are able to conclude from 4 Rcts of 
moderate quality that there is low to moderate evidence that, 

table II. Detailed methodological assessment of included studies using 
the Cochrane Risk of Bias Tool
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in the short term, oral nSAIds lead to a reduction in pain in 
individuals with Rc tendinopathy compared to a placebo inter-
vention (table III) (31, 34, 35). only one study of moderate 
methodological quality concluded that oral nSAIds were not 
effective in reducing pain compared to a placebo and that laser 
therapy was superior (39). the fact that no effect on functional 
improvement was observed in the included studies may be due 
to the short follow-up (less than 30 days). It may also be related 
to the use of non-validated functional outcomes such as in-home 
assessment tool (34, 38, 39). these 3 studies presented results 
on the efficacy of nS coX inhibitors compared to a placebo. 
however, they were not pooled together for that outcome given 
the significant heterogeneity. For these reasons, further studies 
are needed to draw conclusion on the effect of oral nSAIds on 
function in individuals with Rc tendinopathy. 

there is low to moderate evidence from 3 moderate qual-
ity trials that oral nSAIds are as effective as corticosteroids 
injections in reducing pain or improving function in the short 
term. In terms of range of motion in abduction, corticosteroids 
injections showed a slight significant superiority compared to 
nS coX inhibitors (Md = 4.73), but that difference was below 
the minimal clinically important difference of 16° (41). For 
self-reported function, no significant differences were seen 
between both types of treatment when results were pooled. 

these findings have implications for clinicians and suggest 
that Rc tendinopathy may be treated with a short term bout of 
oral nSAIds to relieve pain but other therapeutic options may be 
warranted to ultimately insure complete functional recovery. Such 
interventions could include stretching, strengthening or motor 
control exercises which have been shown to reduce disabilities in 
patient with Rc tendinopathy (3). our review does not support the 
use of corticosteroids injections, at least in the short term, as they 

have not proved to be superior to oral nSAIds in relieving pain for 
Rc tendinopathy. other authors have outlined the potential detri-
mental effect of corticosteroids injections on tendon integrity (15).

when comparing coX-2 inhibitors with nS coX inhibitors, 
both types of nSAIds present similar short-term efficacy in 
terms of pain reduction and gain in shoulder range of motion. But 
caution is warranted for the long-term use of coX-2 inhibitors 
as data from the literature suggests that their use is associated 
with an increased risk of cardio-vascular events compared to nS 
coX inhibitors (11). It is important to point out that nS coX 
inhibitors use has also been associated with an increased risks of 
cardio-vascular events and the use of other types of medication 
such as acetaminophen, may be an effective option with less risk 
of adverse events. Acetaminophen has been recommend as the 
first pharmaceutical option for osteoarthritis (9, 42). however, 
in our review no studies compared nSAIds to acetaminophen. 

the systematic review by van der Sande et al. (21) concluded, 
contrary to the present review, that oral nSAIds were not effec-
tive in reducing pain in the short term. the authors, however, 
based their conclusions on only one Rct (21). when compared 
to corticosteroids injections our conclusions regarding the ef-
ficacy of oral nSAIdS is similar to the conclusion of van der 
Sande et al. (21) and in two previous reviews, oral nSAIds were 
found to be effective in reducing short-term pain in shoulder pain 
patients (19, 20). these authors were, however, unable to draw 
any conclusions regarding the long-term efficacy of nSAIds, or 
regarding the risks/benefits of this type of treatment as evidence 
was either lacking or inconclusive (19–21). In another review of 
van der windt et al. (20), the authors concluded that nSAIds could 
significantly improve function compared to a placebo treatment 
but their conclusion was again limited to short term outcomes. In 
the same review, contrary to the present review, corticosteroids 

table III. Summary table of the evidence for the efficacy of oral non-steroidal anti-inflammatory drugs (NSAIDs) for rotator cuff tendinopathy

treatment
Studies
n

Participants 
(follow-up periods, 
days)
n Pooled effects conclusions

Quality of 
evidence

nS coX inhibitors
vs
placebo

4 120
(14)

Pain (10 cm vAS): 
Md: 2.69 (95% cI: 1.96 to 3.41) in 
favour of nS coX inhibitors
Function and shoulder RoM: pooling 
of results was not possible

nS coX inhibitors provide short term 
pain relief 
no evidence of short term benefits in 
self-reported function and in shoulder 
range of motion 

low to 
moderate
evidence

nS coX inhibitors 
vs
coX 2 inhibitors

3 608
(14)

Pooling of results was not possible Both type of nSAIds present similar 
short term efficacy in terms of pain 
reduction and gain in shoulder RoM
Short term tolerability and incidence 
of adverse events appear to be similar 
between the two categories of nSAIds 

low to 
moderate 
evidence

oral nS coX 
inhibitors
vs
corticosteroids 
injections

3 200
(33)

Pain: pooling of results was not 
possible
Self-reported function: 
SMd: 0.09 (95% cI: –0.25 to 0.44)
Shoulder RoM in abduction: 
Md:– 4.73° (95% cI: –8.10 to –1.36) 
in favour of corticosteroids injections

no differences in short term efficacy 
between the two types of treatment in 
terms of pain and self-reported function 
corticosteroids injections provide greater 
short term gain in RoM in abduction 
but difference is not clinically important 
compared to oral nS coX inhibitors

low to 
moderate 
evidence

nS coX: non-selective cyclo-oxygenase inhibitors; coX-2: cyclo-oxygenase selective inhibitors; Md: mean difference; 95% cI: 95% confidence 
interval; RoM: range of motion; SMd: standard mean difference.
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injections were more effective than nSAIds in reducing pain in 
the short term for patients with shoulder pain (20). these findings 
may explained by the fact that other shoulder pathologies such as 
osteoarthritis and adhesive capsulitis were included in the trials 
under study. Another SR on conservative and surgical treatments 
for all types of tendinopathies concluded that for acute shoulder 
bursitis/tendonitis, oral and topical nSAIds seemed to be effective 
options to relieve pain in the short term (7–14 days) (6).

Although we were able to draw some conclusions regarding 
the efficacy of oral nSAIds for Rc tendinopathy, methodological 
quality of included studies was low to moderate and reporting of 
relevant methodological information was often absent. Patient 
compliance to treatment was often not optimal, or not monitored/
reported and the use of co-interventions such as physiotherapy, 
exercises, corticosteroid injection, and other rescue medication 
was often allowed and not controlled (22, 35–37). therefore, the 
magnitude of the treatment effect of oral nSAIds observed may 
be somewhat biased. Patients included were most often suffering 
from acute symptoms of less than 6 weeks (28–33, 36). Eligibility 
criteria used might also have lead to the inclusion of participants 
not necessarily suffering from Rc tendinopathy or participants that 
may have suffered from another shoulder pathology in conjunction 
with Rc tendinopathy (28, 29, 31, 33–35, 38). In terms of outcome 
measures selection, only 6 studies out of 12 used standardized and 
valid evaluation tools. Further, in most studies, the main outcome 
measure was only pain, and relevant outcomes such function or 
health-related quality of life were not always accounted for (28, 
30, 31, 33, 36–38). As previously mentioned, the follow-up period 
was short and the duration of treatment was also short-term and 
this may not reflect current clinical practice where patients suffer-
ing from Rc tendinopathy are often prescribed repeated courses 
of nSAIds treatment over longer periods of time, but caution 
is probably warranted, as there is emerging evidence regarding 
the potential deleterious effect of long-term use of nSAIds on 
the mechanical properties tendons and soft tissue healing (43). 
detrimental effect of oral nSAIds use on the mechanical proper-
ties of the tendons has been observed in animal models (44, 45) 
and selective coX-2 inhibitors’ effect may be worse (46). More 
studies on the long-term use of oral nSAIds for musculoskeletal 
disorders in humans are needed to establish whether there is in fact 
a deleterious effect on tendon integrity and ultimately on patient 
function. Although many studies showed a significant treatment 
effect, all of the included studies were likely underpowered to 
evaluate and compare the incidence of other adverse events such 
as cardiovascular problems (9, 47). Interestingly the included trials 
compared nSAIds interventions to other nSAIds, injections or 
a placebo, but no studies used other commonly prescribed inter-
ventions for Rc tendinopathy such as acetaminophen or exercise, 
which have been advocated as therapeutic interventions for Rc 
tendinopathy or other types of tendinopathy (6, 48).

Strengths and limitations of the review
one of the strength in our review is the in-depth literature 
search. It was performed using 4 important databases that 
contained the bulk of the scientific literature on this topic. 
we excluded articles that were not representative of the study 

population. Moreover, the literature search was performed in 
English and in French. It is important to note that we con-
centrated our literature search on Rcts, the highest form of 
evidence and we did not include other research design.

the methodological tool/risk of bias used in this review to 
appraise the quality of the included studies (cochrane risk of 
bias assessment tool) is a well-known, valid tool but the con-
cordance between the reviewers in our review was found only 
to be moderate. nonetheless, after discussion, consensus was 
always achieved and a third reviewer did not have to intervene 
to resolve differences. Because of the heterogeneity of the trials, 
we were only able to pool results from subgroups of studies and 
for some specific outcomes only. nonetheless, we believe we 
were able to draw valid conclusions and to provide estimates of 
treatment effects of oral nSAIds for Rc tendinopathy.

Conclusion 
low to moderate evidence exists for the efficacy of nSAIds 
either selective coX-2 or non-selective coX inhibitors in 
reducing short term pain for participants with Rc tendinopathy. 
Moderate evidence suggest that oral nSAIds are as effective 
as corticosteroid injections in reducing short term pain. use 
of nSAIds may reduce pain in the short term but clinicians 
should be aware that evidence regarding the efficacy of mod-
erate to long-term use of nSAIds is lacking and its impact 
on the tendon healing as well as on overall patient function is 
unknown in Rc tendinopathy patients. More methodologically 
sound studies are therefore needed.
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