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Abstract

Purpose: This study was conducted to compare the efficacy and safety of
naproxen 500 mg twice daily (BID) versus naproxen 500 mg as needed (PRN)
for treatment of ankle sprain.

Methods: In this seven-day, randomized, parallel group trial, 135 patients
with ankle sprain occurring less than 48 hours prior to the first dose of study
medication were randomized to receive naproxen 500 mg BID (67 patients)
and naproxen 500 mg as needed (PRN) (68 patients). The ankle pain was
assessed at rest and on full weight bearing using Numeric Rating Scale
(NRS) from 0 (no pain) to 10 (the worst imaginable pain). Ankle swelling was
assessed as a 4-point scale ranging from 0 (no swelling) to 3 (severe swelling)
rated by the investigator. The primary efficacy end point was the patient’s
assessment of ankle pain via NRS and the degree of swelling on day seven.

Results: Results showed a significant decrease in pain on weight bearing,
pain at rest and the extent of swelling (P<0.001) in both groups, but there
was no substantial difference between the two groups (P>0.05) after seven
days. Assessing the safety profile of the two different dosing, 13.3 % of the
naproxen BID group and 6.7 % of the as needed group had adverse events,
showing that the as needed regimen was safer (P<0.001).

Conclusion: Results showed that naproxen as needed may reduce the pain
and edema of the sprained ankle with no significant difference compared to
the BID regimen, while it possesses better safety profile and lower total drug
use.

Key Words: Ankle Sprain; Naproxen; Pain; Non-steroidal Anti-inflammatory
Agents
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INTRODUCTION

Ankle sprains are among the most common
musculoskeletal injuries that occur in everyday
life and sports related activities ™!, Approximately one
ankle sprain occurs per 10000 person everyday **°!,
Inadequate and incorrect management of ankle sprain
can result in prolonged complications such as
decreased range of motion, chronic pain, early
degenerative bony changes and chronic joint instability
[, Ankle sprains are classified as mild (first-degree),

moderate (second-degree), or severe (third-degree)
according to the extent of pain, swelling, tenderness,
joint instability, ecchymosis, functional loss and
difficulty in walking %,

Initial management goals are to limit inflammation
and swelling and to restore normal function as much as
possible ™. Conventional treatment for ankle sprains
includes the ‘rest, ice, elastic compression and limb
elevation’ (RICE) protocol, protected weight bearing,
early ambulation and use of analgesic and anti-
inflammatory drugs ®®. Non-steroidal anti-inflam-
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matory drugs (NSAIDs) such as ibuprofen, naproxen,
diclofenac and piroxicam effectively reduce the pain
and swelling associated with sprains °*?. No particular
NSAID has superiority over the others for the
treatment of ankle sprain ). NSAIDs also inhibit
platelet aggregation, which has an important role in
healing of the wound and gradual fading of the
ecchymosis %, However, these medications have
several adverse effects such as gastrointestinal upset,
gastric and duodenal ulceration, perforation and
hemorrhage ™. NSAIDs’ adverse effects increase with
upper dosage and duration of use. To the best of our
knowledge, none of the published studies have
compared the regular versus intermittent (as needed)
dosing of such medications .

The aim of this study was to evaluate the efficacy
and safety of the “as needed” dosing of naproxen
compared to the twice daily dosing in the management
of grade 1 and 2 acute ankle sprain.

METHODS AND SUBJECTS

This was an open label, randomized, outpatient, active-
controlled, parallel-group, clinical trial conducted at
emergency department (ED) of Imam hospital, Tehran,
a general teaching hospital with an annual census of
40,000 visits. The study was conducted between May
2009 and October 2010. Inclusion criteria were as
follows: the patients were aged > 18 years and
presented with an isolated unilateral mild to moderate
soft tissue injury of the ankle (first- or second-degree
ankle sprain), which had happened 48 hours prior to
the first dose of medication. Also, the patients were
included if they mentioned pain score of 4 or above on
a verbally administered, 11-point numeric rating scale
(NRS). All women of child bearing age had to have a
negative urine pregnancy test, and not to be breast
feeding.

Patients were excluded if any of the following
criteria were present: preexisting ankle problems
(including osteoarthritis, fracture, sprain, congenital
deformity); a similar injury of the same joint within the
past six months, presence of bilateral ankle sprain,
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third-degree sprain or ipsilateral knee injury;
radiographic evidence of fracture or syndesmosis
injury; known history of significant renal impairment
(creatinine level >160 pmol/L) or hepatic insufficiency
(aspartate aminotransferase >54 U/L or alanine
aminotransferase >42 U/L); lower limb thrombosis;
diabetes mellitus; chronic or toxic alcohol ingestion;
known severe congenital or acquired coagulopathy;
active gastrointestinal disease; history of esophageal,
gastric or duodenal ulcer; sensitivity or allergy to
NSAIDs; treatment with an intra-articular injection of a
corticosteroid or hyaluronic acid in any joint within
eight weeks of the first dose of study medication;
treatment with any oral or intramuscular corticosteroid
within 30 days of the first dose of study medication;
use of non-COX-2 selective NSAIDs, COX-2 selective
inhibitors (except aspirin < 325 mg/day for
cardiovascular prophylaxis), or other medications such
as neuroleptics, tricyclic antidepressants, and lithium
that could potentially confound the assessment of
analgesia within 24 hours of the first dose of study
drugs; pregnancy; history of current or past psychiatric
disorders; or inability to return for follow-up.

All patients were informed of the nature and
potential risks of the study and they provided written
informed consent to participate. The research protocol
was conducted in accordance with the ethical principles
of the Declaration of Helsinki.

Immediately after arrival at the ED, the patients
were visited by research associates (emergency
medicine residents or attending physicians). Before
enrollment, patients underwent a baseline assessment
including history and physical examination. The extent
of ankle swelling, pain, and stability were evaluated by
the same physician: The ankle pain was assessed at rest
and on full weight bearing using NRS from 0 (no pain)
to 10 (the worst imaginable pain). Ankle swelling was
assessed as a 4-point scale ranging from 0 (no
swelling), to 3 (severe swelling). In order to assess
joint stability, clinical tests including ankle squeeze test
(indicator of injury to anterior talo-fibular ligament),
external rotation stress test (representing injury to
syndesmosis), anterior drawer test and talar tilt test
were performed. Based on the above parameters on
physical examination, investigators classified the ankle
sprain as first-degree, second-degree or third-degree.
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First-degree ankle sprain is defined as partial tearing of
the lateral ligaments complex, while the stability and
the structure of the joint are completely preserved. On
physical examination, the pain on weight bearing is
little and not severe, thus the patient has full weight
bearing; while the edema is rare and ecchymosis does
not occur. In second-degree ankle sprain, tearing of the
anterior talo-fibular ligament occurs, while the
calcaneo-fibular ligament is preserved. In addition to
point tenderness and partial instability of the joint, the
pain is moderate to severe on weight bearing.
Ecchymoses occur frequently and the edema is also
moderate to severe. In third-degree ankle sprain, the
patient is disabled while the joint capsule is
disintegrated and the joint is unstable. The reliability of
this clinical grading system for the sprained ankle has
been previously approved . After initial assessment,
inclusion and exclusion criteria were applied and
eligible patients were enrolled. Baseline data were
collected (including patients’ name, gender, age,
occupation, mechanism of injury, and time since the
injury occurred) and recorded in the first visit form.

After completing assessment, the research
associates randomly assigned patients to one of the two
treatment groups to receive either naproxen 500 mg
twice daily (BID) or naproxen 500 mg as needed (pro
re nata, PRN) for pain but not more than twice daily.
Block randomization was applied using a computer
generated random sequence of numbers in 4-digit
blocks. Treatment duration was seven days, after which
the patients were re-assessed for pain severity and
ankle swelling as well as for occurrence of any adverse
events by the same physician. Both groups received 14
naproxen tablets (lran Najo Co., pharmaceutical
hygienic and cosmetic, Tehran, IR Iran) at the first visit
and were asked to return the remaining pills for the
follow up visit. They were instructed when and how to
use the drug according to the study protocol and were
asked not to use other analgesic medications during the
study period. The °‘rest, ice, and limb elevation’
protocol was recommended for all patients. For
immobilization, a short-leg splint was applied for all
patients. Patients were requested to keep their splints
until the follow-up visit and elevate the injured leg for
48 hours. Non-weight bearing was recommended until
they could walk with a normal gait and no pain.

Published by: Tehran University of Medical Sciences (http://asjsm.tums.ac.ir)
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In the follow-up visit, set on day seven, assessments
by the same clinician included ankle pain scores at rest
and on full weight bearing, and ankle swelling.
Participants were enquired about the adverse effects of
the study medications. With regard to adverse effects
of naproxen, prevalent major and minor adverse effects
such as gastrointerstinal bleeding or upset were
investigated. Data were recorded in the follow-up visit
form. The patient’s compliance was calculated using
this formula:

14-n
x =100 (T) %
Where “n” was the number of pills returned.

The primary measures of efficacy included changes
in pain during weight bearing and at rest from baseline
visit to the follow-up visit and changes in ankle
swelling. Secondary measures were the proportion of
patients whose pain score decreased by at least two on
the NRS at the follow-up visit, as well as the rate of
adverse events.

The sample size of about 67 patients for each group
was determined according to the day seven rest pain
NRS score (difference of less than two) to show
comparable clinical effect of two different dosing
schedules.

Data were analyzed by SPSS Windows 10.0.5
(SPSS, Chicago, IL). Significance level was considered
to be < 0.05. Parametric Student’s t-test was used to
compare the characteristics of the patients in the two
groups. The Mann-Whitney test compared differences
in ankle swelling and the paired t-test was used to
compare differences in rating of pain at rest and on
weight-bearing within each group and between day 0
and 7. Differences in the rate of drug adverse events
between the two groups were compared using Fisher’s
exact test.

Since the medication (i.e. naproxen) was the same
in both groups and the study intervention was different
dosing of the medications, the patients could not be
blinded to the study intervention. Before the allocation
of a patient to a study protocol his or her data were
collected and recorded, so blinding of the investigator
was not needed for the first visit. For the follow-up
visit, the parameters were assessed with the same, most
of which were objective measures.
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Assessed for
eligibility (n=155)

—® - Rheumatoid arthritis

Excluded (n=20):

- Allergy (n=1)

- Self medicated with
analgesics (N=6)

- Pregnancy (n=1)

- Addiction (n=2)

(n=1)
- Osteoarthritis (n=3)
- Renal failure (n=2)
- Refuse to participate
(n=4)

Randomized
(n=135)

v

v

Allocated to Naproxen BID protocol
(n=67)

Allocated to Naproxen PRN protocol
(n=68)

I

Lost to follow up (n=5):

-Did not use the study
medication (n=3)

-Did not come for follow
up (n=2)

v

Analyzed:
(n=62)

I

Lost to follow up (n=8):

-Did not use the study
medication (n=2)

-Did not come for follow
up (n=6)

v

Analyzed:
(n=60)

Figure 1: The sampling scheme of participants

RESULTS

Subjects:

Of the 155 patients screened, 135 were considered
eligible for enrollment and were randomized to receive
either naproxen 500 mg BID (67 patients) or naproxen
500 mg as needed (PRN) for pain (68 patient). Five
patients from BID group and eight patients from PRN
group did not take the study medication or did not refer
for follow up and eventually 122 patients completed

the study protocol and were included in our analysis
(Fig. 1).

Baseline characteristics:

There was no significant difference in baseline
characteristics between the two study groups (Table 1).
According to table 2, there was no significant
difference between the two groups in baseline pain
score measured through NRS at rest, baseline pain in
daily activities (on weight bearing) and ankle swelling.

Table 1: Baseline characteristics of the participants

Baseline characteristics

Age (Mean + SD)

Sex (male %)

Causative Mechanism (Exercise %)
Injury type (Inversion %)

Time last from the injury (<12 hr. %)

BID group PRN group
29.8 (10.7) 34.08 (15.07)
40 (64.5) 33 (55)
42 36
82 74
58 64

BID: twice daily; PRN: as needed; SD: Standard Deviation
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Table 2: Ankle pain and swelling severity on the first and follow-up day

Py
Parameter
_ ] ] Baseline
Pain on weight bearing (NRS, -\, "
Mean £ SD) P
Decrease
_ Baseline
Pain at rest (NRS, Mean + Follow up
SD)
Decrease
Baseline Mild
Moderate
_ Severe
0,
Swelling (% of total) Followup  Mild
Moderate
Severe

NRS: Numeric Rating Scale; Mod: moderate; SD: Standard Deviation

Primary measures of efficacy:

Results from the follow-up visit showed a significant
decrease in pain on weight-bearing on day seven with
mean decrease in pain scores of 4.8 from the baseline
(P<0.001). The overall pain decrease on weight bearing
as well as the decrease in pain at rest was not
significantly different between groups. Swelling
decreased significantly during the seven days trial
(P<0.03 in BID group and 0.003 in as needed group)
but there was no substantial difference between the two
groups (Table 2).

Planed analysis showed that naproxen 500 mg as
needed was not inferior to naproxen BID in reducing
the baseline primary measures of efficacy.

Assessing the safety profile of the two different
naproxen dosings (table 3), the as needed regimen was
safer (P<0.001) compared to the BID regimen. There
were no serious adverse events (i.e. gastrointestinal
bleeding) or death (Table 3).

The mean numbers of tablets returned by BID and
as needed groups were 3.5 and 9.4 tablets, respectively.
In this case, we observed a significant difference
between adherence to therapy in both groups (P<0.01).

BID group PRN group P. value
5.9 (1.86) 5.88 (2.21) -
1.07 (1.28) 1.32 (1.57) -
4.83 (1.78) 4.56 (2.31) 0.5
4.2 (3.09) 4.93(3.39) -
0.33(0.71) 0.42 (1.01) -
3.87(2.9) 4.52 (3.59) 0.4
2 (3.3%) 3 (5%)
40 (66.7%) 35 (58.3%) -
18 (30%) 22 (36.7%)
44 (73.3%) 36 (60%) 0.4
16 (26.7%) 24 (40%)
0 0
DISCUSSION

This study used ankle sprain as a model of acute
musculoskeletal pain to evaluate the safety and efficacy
of Naproxen 500 mg BID or Naproxen 500 mg as
needed for the management of acute musculoskeletal
pain. We used the ‘Rest, Ice, elastic Compression and
limb Elevation’ (RICE) protocol for all of the patients
in both treatment groups. Grade 1 and 2 ankle sprains
show a good clinical response to non-operative
management (RICE protocol) “*']. However, the best
conservative treatment, both in costs and clinical
outcome is not clarified in present clinical trials.
Non-steroidal anti-inflammatory drugs (NSAIDs)
are more effective than placebo for the initial treatment
of ankle sprain ™! Naproxen 500 mg BID is
effective in the treatment of ankle sprain and other soft
tissue injuries, and has a good safety profile 7.
Cukiernik and her colleagues compared acetaminophen
versus naproxen in the treatment of ankle sprain in
children®. Both drugs were equally effective in
reducing pain and disability. They suggested that as
needed dosing of NSAIDs in the management of soft
tissue musculoskeletal injuries should be further

Table 3: Adverse event rates between the two groups

Adverse effects BID group PRN group P. value
Gastrointestinal upset (%) 8 (13.3%) 4 (6.7%) -
No adverse events (%0) 54 (87.7%) 56 (93.3%) <0.001
Gastrointestinal bleeding (%6) 0 0 -

BID: twice daily; PRN: as needed
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studied !,

In our trial, also, naproxen BID proved to be
effective in reducing ankle swelling, pain on weight
bearing and pain at rest with no serious adverse events.
However, 8% of patients treated with naproxen BID
reported some minor  complications  mostly
gastrointestinal upset. This was lower than the report
by Kyle et al (23%). They compared naproxen 500 mg
BID with lumiracoxib in the treatment of acute
musculoskeletal pain, and concluded that both drugs
were similarly effective in reducing pain intensity
during the five- and seven-day periods *?.

Patients treated with naproxen as needed, showed
the same clinical result as naproxen BID group, but
adverse events reported by this group and the number
of pills used were significantly lower. To our
knowledge, higher doses of NSAIDs increase the risk
of Gl complication. Warner and Mitchell performed a
systematic review and demonstrated a correlation
between NSAIDs use and hospital admission due to
perforation or hemorrhage *. They found that lower
GI complications risk of ibuprofen is due to the lower
dosage of the drug used in general practice. They
concluded that “Use of low risk drugs in low dosage as
first line treatment would substantially reduce the
morbidity and mortality due to serious gastrointestinal
toxicity from these drugs”™%. Rodriguez and his
colleagues conducted an analysis of users and non-
users of acetaminophen and NSAIDs. They concluded
that acetaminophen doses higher than two grams and
sustained-release  formulation of NSAIDs were
associated with higher incidence of GI complications
[20]

Our study has several limitations; the study
participants were mostly among the low to middle
socioeconomic population group and accordingly, we
had lost several patients to follow-up. A significant
proportion of patients did not fill the diary about their
pain and time they used the analgesic medication, so

s

we could not conclude that in which group the pain
free situation had occurred sooner. Furthermore, the
fact that our patients had different adherence to therapy
—as a secondary measure of our study- might have
indirectly influenced the decrease in pain scores. With
regard to adherence, we could not collect data
regarding the amount of pills consumed on each day
after injury in the PRN group, which might have
considerably influenced the extent of pain decrease
among the patients. Additionally, we did not consider
the use of RICE protocol by patients prior to their
referral to our center. Also, it would be better to
perform at least two or three follow-ups in order to
evaluate the back-to-work time interval of patients. We
suggest future studies consider a third control group
which would receive no treatments other than RICE.

CONCLUSION

Our study showed that naproxen as needed may reduce
the pain and edema of the sprained ankle with no
significant difference compared to the BID regimen,
while it possesses better safety profile and lower total
drug use; therefore, we recommend physicians to
prescribe naproxen as needed for pain instead of the
regular twice daily doses.
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