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2.4% in the ketorolac group versus 0.4% in
the ASA group; however, dropout rates for GI-
related pain or discomfort were similar for
both agents after the first two weeks.3 Of
note, a higher proportion of patients in the
ketorolac group completed the 52 weeks of
treatment, as more patients in the ASA group
withdrew for reasons related to lack of 
efficacy.2 Crude rates (defined as the number
of participants reporting an event at least
once during the study) of peptic ulceration
(PU) or upper GI bleeding likely related to
study drugs were 1.6% (n=9) for ketorolac and
1.1% (n=3) for ASA.2 Higher crude rates of
renal dysfunction (defined as serum creatinine
values > 177 µmol/L) were also reported in
ketorolac-treated patients (1.8%) compared
with ASA-treated patients (1.2%).3 It should
be noted, however, that crude rates are biased
in favour of ASA, since patients remained on
ketorolac significantly longer than ASA.2,3

Nonetheless, after adjustment for time,
ketorolac-treated patients still had a higher
cumulative occurrence of ulcers or upper GI
bleeding than ASA-treated patients over a six
month period.3 Investigator-rated overall
therapeutic effect scores (a measure of efficacy)
favoured ketorolac over ASA, with 48% of
patients on ketorolac receiving a rating of
good or very good, versus 29% of patients on
ASA.2

Case Reports
A few case reports4-7 and case series4,8 have
documented long-term ketorolac use.
Parenteral ketorolac, administered 
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Chronic pain is a complex
condition encountered
commonly in clinical practice.
Nonsteroidal anti-inflammatory
drugs (NSAIDs) may be useful
for a variety of chronic pain
syndromes, either used alone, or
in conjunction with other
medications.  While many
NSAIDs are indicated for chronic
conditions, such as osteoarthritis
or rheumatoid arthritis, ketorolac
(Toradol®) is indicated only for
short-term use (i.e., maximum of
seven days oral therapy or two days
intramuscular therapy).1 This
summary provides a brief review of
the literature regarding long-term
use of ketorolac.

Clinical Trials
Only one clinical trial examining long-
term use of ketorolac was identified.  A
randomized, double-blind trial of one
year duration compared the safety and
efficacy of oral ketorolac 10 mg (n=553)
and ASA 650 mg (n=270), each taken up
to four times daily as needed, in patients
with various chronic pain states.2

Osteoarthritis was the primary source of
pain in 74% and 71% of patients on
ketorolac and ASA, respectively.2 Average
daily doses reported were approximately 30
mg for ketorolac and 1850 mg for ASA.2

The dropout rate due to upper gastroin-
testinal (GI) complaints in the first week was

Long-term ketorolac use: an evidence-
based summary of safety and efficacy
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intramuscularly, intravenously by bolus injection or continuous infusion,
or by continuous subcutaneous infusion, has been reported to provide
good pain control in patients with cancer-related pain inadequately
controlled by conventional therapies.4-6,8 Doses ranged from 60 to 240
mg/day for periods ranging from three days to nine months.  Most
patients received concomitant cytoprotective therapy with misoprostol
or famotidine.  Reductions in opioid requirements and opioid-related
adverse effects were documented for some patients.4,8 In general,
therapy was reported to be well tolerated based on results of GI, renal,
and hematological parameters, where available; however, one patient
developed a perforated esophagus and elevated serum creatinine,
possibly related to ketorolac use.5 Of note, this patient did not receive
cytoprotective therapy.  Oral administration of ketorolac 10 mg four
times daily for chronic, refractory low back pain was reported to cause
weight gain of 20 kg and 29.5 kg in two obese patients receiving the
drug for 12 months and 10 months, respectively.7

Summary and Evaluation
Few reports of long-term use of ketorolac were found.  Case reports
suggest that extended use of parenteral ketorolac may be beneficial for
managing chronic pain in cancer patients.  Oral ketorolac appears to be
helpful for other nonmalignant chronic pain states, primarily
osteoarthritis.  However, limitations of the current literature preclude the
applicability of these results to general practice.  Firstly, the above-
mentioned randomized, controlled trial did not report on comparability of
baseline patient demographics, such as age, medical history, medication
use (e.g., anticoagulants, corticosteroids, diuretics), smoking status, and
alcohol intake, all of which may have influenced study outcomes.  In 
addition, the authors did not include measures of statistical significance
with respect to adverse events, making it difficult to interpret the impact of
apparent differences.  Furthermore, it is not possible to draw firm 
conclusions regarding the efficacy of ketorolac for specific types of pain, as
patients with various types of pain were included in the study.  Nor can
case reports provide reliable information regarding efficacy.  

Randomized, controlled trials comparing ketorolac with nonaspirin NSAIDs,
including the COX-2 inhibitors, in the treatment of chronic pain are lacking.
However, results of a case control study comparing the GI toxicity of
different NSAIDs suggest that ketorolac was approximately five times more
likely to cause upper GI bleeding than other NSAIDs.9 The excess risk of
this complication was apparent within the first week of therapy, and was
higher with longer durations.9 A postmarketing surveillance study also
reported an increased risk of GI bleeding with parenteral ketorolac when
given for more than five days, as compared with therapy for five days or
less.10 These findings indicate that the incidence of serious GI events appears
to increase with duration of treatment.  Therefore, when chronic use is
required, it would be prudent to select other NSAIDs for which long-term
safety and efficacy data are available.

© Copyright Ontario Pharmacists’ Association Drug Information and Research Centre 05/2003

References:
1. Repchinsky C, editor.
Compendium of Pharmaceuticals
and Specialities.  Ottawa: Canadian
Pharmacists Association; 2003.
2. Rubin P, Yee JP, Ruoff G.
Comparison of long-term safety of
ketorolac tromethamine and aspirin
in the treatment of chronic pain.
Pharmacotherapy 1990;10(6 Pt
2):106S-110S.
3. Written communication.  Anjila
Arora, Drug Information and Safety
Associate.  Hoffmann-La Roche
Ltd., Mississauga, ON.  March 7,
2003.
4. Gordon RL.  Prolonged central
intravenous ketorolac continuous
infusion in a cancer patient with
intractable bone pain.  Ann
Pharmacother 1998;32:193-6.
5. Middleton RK, Lyle JA, Berger
DL.  Ketorolac continuous infu-
sion: a case report and review of
the literature.  J Pain Symptom
Manage 1996;12(3):190-4.
6. Miller LJ, Kramer MA.  Pain
management with intravenous
ketorolac.  Ann Pharmacother
1993;27:
307-8.
7. Parent M, Patrice M.  Weight
gain associated with long-term
oral ketorolac tromethamine.
Ann Pharmacother
1994;28(2):284-5.
8. Joishy SK, Walsh D.  The
opioid-sparing effects of intra-
venous ketorolac as an adju-
vant analgesic in cancer pain:
application in bone metas-
tases and the opioid bowel
syndrome.  J Pain Symptom
Manage 1998;16(5):334-9.
9. Garcia Rodriguez LA,
Cattaruzzi C, Troncon MG,
Agostinis L.  Risk of hospi-
talization for upper gastroin-
testinal tract bleeding asso-
ciated with ketorolac, other
anti-inflammatory drugs,
calcium antagonists, and
other antihypertensive
drugs.   Arch Intern Med.
1998;158(1):33-9.
10. Strom BL, Berlin JA,
Kinman JL, Spitz PW,
Hennessy S, Feldman H,
et al.  Parenteral ketorolac
and risk of gastroin-
testinal and operative site
bleeding. A postmarketing
surveillance study.  JAMA

1996;275(5):376-82.


