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Abstract: Acetaminophen (paracetamol) is the most commonly used analgesic worldwide and recommended as first-line treat-
ment in all pain conditions by WHO. We performed a systematic literature review to evaluate the efficacy of acetaminophen
when used for chronic pain conditions. Applying three broad search strategies for acetaminophen use in chronic pain in both
Embase and PubMed, 1551 hits were obtained. After cross-reference searches of both trials and 38 reviews, seven studies com-
paring acetaminophen in continuous dosing regimens of more than 2 weeks with placebo were included. The review was con-
ducted according to the PRISMA guidelines. All studies were conducted in patients with hip- or knee osteoarthritis and six of
seven studies had observation periods of less than 3 months. All included studies showed no or little efficacy with dubious clini-
cal relevance. In conclusion, there is little evidence to support the efficacy of acetaminophen treatment in patients with chronic
pain conditions. Assessment of continuous efficacy in the many patients using acetaminophen worldwide is recommended.

Acetaminophen (paracetamol) has been widely endorsed as a
first-line analgesic and is currently the most commonly used
analgesic worldwide (1). As an example, 9.6% of all Danes
obtained acetaminophen via prescription in 2013, with the
prevalence rising to an astonishing 23% among 65- to 79-year-
olds and 45% among octogenarians (2). The recommendation of
using acetaminophen has been generalized by the World Health
Organization (WHO), suggesting acetaminophen as the first step
in any pharmacological pain treatment (3). Similarly, acetamino-
phen is recommended as first-line treatment in many chronic
pain conditions such as osteoarthritis (4) and for geriatric
patients in general (5). The wide endorsement of acetaminophen
is primarily attributable to a favourable safety profile compared
with other treatment options (6), and the notion that acetamino-
phen has an efficacy comparable with non-steroid anti-inflam-
matory drugs (NSAIDs) – the latter primarily based on a highly
cited study from 1991 by Bradley et al. (7).
While a solid evidence base exists for the use of acetamino-

phen in acute pain states such as dental and post-operative pain
(8), post-partum pain (9) and migraine (10), the evidence sup-
porting its use in chronic pain conditions is less obvious. In a
pivotal and often cited study from 1983, Amadio and Cum-
mings showed that acetaminophen was superior to placebo in
patients with osteoarthritis (OA) (11). While this cross-over

study was only based on 25 patients, it has served as a basis for
subsequent investigations, and as such, later studies often com-
pare acetaminophen directly to NSAIDs (12) or COX2 inhibi-
tors (12), without including an arm receiving placebo.
Considering the widespread and often long-term use of acet-

aminophen, it is of major public health importance to ensure
that this use is founded on solid evidence regarding efficacy.
To this end, we conducted a systematic literature review to
assess the efficacy of acetaminophen when used for chronic
pain conditions.

Methods

Following the PRISMA guidelines for systematic review (13), two clini-
cal pharmacists (AP and DD) and one clinical pharmacologist (ZNE),
holding expertise on evidence-based counselling of health care profes-
sionals, conducted the literature search. The databases used included
Pubmed (Medline) and EMBASE (Exerpta Medica, Elsevier; Ovid).
Limits ‘human’ and ‘English language’ were applied. The databases
were searched from their start to August 2014. An initial search using
the keywords Chronic pain [MeSH] AND (Paracetamol OR Acetamino-
phen) resulted in four hits in PubMed, which led to a widening of the
search strategy. We performed three separate literature searches:

Disease-specific search in PubMed. (Fibromyalgia[MeSH] OR
Neuralgia[MeSH] OR Arthritis[MeSH] OR Low back pain[MeSH])
AND (Paracetamol OR Acetaminophen) AND Pain.

Free text search in PubMed. Chronic pain AND (Paracetamol OR
Acetaminophen).
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Disease-specific search in EMBASE. Keywords similar to the disease-
specific search in PubMed, including all subheadings stated under
each keyword.
The three searches resulted in 594, 493 and 464 hits, respectively.

The subsequent review and selection process was divided into two
rounds. This process was initially planned using input from two special-
ists in the treatment of pain (GH and HBV) and was further developed
and refined via two initial tests, each consisting of 50 abstracts (from the
wide PubMed search) that were screened by all three reviewers.
In the first round, articles were screened by their titles and abstracts

independently by two reviewers (discrepancies were solved via con-
sensus). In this round, studies were eligible for inclusion if they
met all of the following criteria, as judged via the abstract: (i) report-
ing original data on human use of acetaminophen from a controlled
study; (ii) the use of acetaminophen should be compared to either pla-
cebo or a non-pharmacological intervention; and (iii) the studies
should report an outcome related to efficacy or effectiveness. Studies
using acetaminophen as rescue medication or only as combination
therapy with other drugs were excluded together with investigations in
patients with acute pain (pain lasting less than 3 months), studies of
pregnancy-related pain or dental pain. Further, we excluded abstracts
and conference proceedings. Lastly, if no abstract was available, the
title should indicate that the study concerned the efficacy of acetami-
nophen or otherwise the publication was discarded.
In the second round, we required studies to meet the same inclusion

and exclusion criteria as mentioned above, as judged by the full-text

read. Furthermore, we required that (iv) the study had included indi-
viduals above 18 years of age; and (v) individuals should receive acet-
aminophen in a continuous dose regimen lasting more than 14 days
with an average daily intake above 2 g.
In addition to the original studies, we also included reviews

included in all three literature searches, provided they concerned the
efficacy or evidence base for use of acetaminophen (judged via the
abstract). Reviews concerning the use of acetaminophen among
patients with specific comorbidities (e.g. renal insufficiency or cardio-
vascular complications) were not included. Included reviews were sub-
sequently scanned for additional references on original studies.
Similarly, the guidelines issued by the American Pain Association
(14), the Canadian Pain Society (15) and the British Pain Society (16)
were searched for eligible references.
Lastly, we cross-reference-searched all included original publica-

tions for additional original publications. If more than one study or
updated data were available from the same cohort, the study holding
the most recent data was chosen.

Results

From the literature search, we identified seven eligible trials
(fig. 1). The median duration of the trials was 6 weeks (range
3 weeks–6 months) and they including a median of 108

Fig. 1. Flow chart of literature search.

© 2015 Nordic Association for the Publication of BCPT (former Nordic Pharmacological Society)

2 ZANDRA NYMAND ENNIS ET AL. MiniReview



(range 22–405) patients in the arm receiving acetaminophen.
Despite our broad search strategy also including terms specific
to other chronic pain conditions (see Methods), all seven stud-
ies concerned patients with osteoarthritis of the knee and/or
hip. A full overview of the studies can be found in table 1.
While all seven studies met our inclusion criteria, the trials

were subdivided into two groups. The first group (n = 4) com-
prised studies that were specifically designed to evaluate the
effect of acetaminophen compared to placebo (11,17–19). The
second group (n = 3) comprised studies that, although includ-
ing both an acetaminophen and a placebo arm, were found to
be of lesser relevance: one study was primarily designed to
evaluate the effect of glucosamine (20), one study also evalu-
ated a thorough rehabilitation programme (21), and lastly one
study primarily aimed to evaluate high- versus low-dose aceta-
minophen and further specifically required participants to have
a positive prior experience with acetaminophen treatment (22).
The four studies (11,17–19) we found relevant to the efficacy

of acetaminophen had different findings. Case et al. (18) found
a difference at �74.6 � 300 points in the total WOMAC score
after 12 weeks treatment (p = 0.19) among the 29 patients allo-
cated to acetaminophen 4 g/day. In the placebo group (n = 28),
the difference was �118 � 348.9 (p = 0.08). The pre-defined
clinical significance level at >20% improvement in the
WOMAC scale was not met, and the authors concluded that
acetaminophen was not superior to placebo. In the study by
Miceli-Richard et al. (19), 779 patients were randomized to
either acetaminophen 4 g/day (n = 405) or placebo (n = 374)
in a 6-week treatment regimen. Responders were defined as

having >30% decrease in the global pain intensity as evaluated
by the VAS scale. It was concluded that acetaminophen was not
superior to placebo, as no difference was shown between the
groups who both presented a mean decrease from baseline at
23 mm after 6 weeks treatment (p = 0.84). Pincus et al. (17)
conducted a three-arm cross-over study in 556 patients. Among
the 239 patients randomized to acetaminophen versus placebo
or placebo versus acetaminophen, 167 completed per protocol.
The study showed superiority of acetaminophen to placebo in
the Paces-b study, quantified by a decrease by �3.08 (S.E. 1.10)
in the WOMAC score (p = 0.005). However, the similar com-
parison did not reach statistical significance in the identical
Paces–a study which found a decrease by �2.09 (S.E. 1.20) in
WOMAC score (p = 0.080). Both Paces studies failed to
demonstrate clinically relevant improvements, pre-defined as
>20% decrease in the WOMAC index score. Lastly, the study
by Amadio and Cummings (11) included 25 patients and found
acetaminophen to be superior to placebo when looking at the
primary outcome (50-foot walk time). A change from baseline
at 17.56 sec. to 14.91 � 0.82 sec. in the acetaminophen group
versus 17.41 � 1.22 sec. in the placebo group was demon-
strated after 3 weeks (p = 0.05). Among the secondary out-
comes, tenderness, pain at rest and in motion, acetaminophen
was found to be superior to placebo, too. No effect was
observed for the outcomes of swelling and heat. Secondary out-
comes were evaluated by a three-point scale; ‘acetaminophen
better’, ‘placebo better’ or ‘no difference’. Only nine patients
completed per protocol and no threshold for clinical relevance
was included in the manuscript.

Table 1.
Characteristics of included studies.

Main author
Pub.
year Study design

Study
participants

Paracetamol
dose (mg/day)

Treatment
duration

No.
included1

Primary
outcome Efficacy

Casale 2012 Randomized, open-label,
parallel group

OA knee/hip 3000 3 weeks ITT: 44 VAS APAP-39 versus
PL-25PP: 44

Altman 2007 Randomized, double-blind,
parallel group

OA knee/hip 1950 ER or
3900 ER

12 weeks ITT: 483 WOMAC APAP-24.5
versus PL-18.6PP: 347

Herrero-
Beaumont

2007 Randomized, parallel group,
double-dummy,
double-blind

OA knee 3000 6 months ITT: 212 Lequesne APAP-2.7
versus PL-2.0PP: 150

Miceli-Richard 2004 Randomized, double-blind,
parallel group

OA knee 4000 6 weeks ITT: 779 VAS APAP-23
versus PL-23PP: 560

Pincus 2004 Randomized, double-blind,
double-dummy, cross-over

OA knee/hip 4000 6 weeks ITT: 239
PP: 167

WOMAC Paces-a:
APAP-8.4 versus
PL-4.8 and
APAP-4.5 versus
PL-3.6

Paces-b: APAP-8.4
versus PL-4.6 and
APAP-8.7 versus
PL-2.0

Case 2003 Randomized, double-blind,
parallel group

OA knee 4000 12 weeks ITT: 57 WOMAC APAP-74.6 � 300
versus
PL-118 � 348.9

PP: 41

Amadio 1983 Randomized, double-blind,
cross-over

OA knee 4000 3 weeks ITT: 25 50 foot walk
time/sec

APAP-2.65 � 0.82
versus
PL-0.15 � 1.22

PP: 9

ITT, intention-to-treat analysis; PP, per protocol analysis; APAP, acetaminophen; PL, placebo.
1Only counting individuals using either acetaminophen or placebo.
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Among the three studies found to have lesser relevance to
the evaluation of acetaminophen efficacy, one study (22) tested
the efficacy of extended-release formulation (ER) of acetami-
nophen in 483 patients. Patients were treated for 12 weeks
with either acetaminophen ER 1950 mg/day (n = 158), aceta-
minophen ER 3900 mg/day (n = 160) or placebo (n = 165).
The study found that the efficacy of acetaminophen was statis-
tically superior to placebo. A decrease in WOMAC index of
�24.5 and �18.6 for acetaminophen ER 3900 mg/day and pla-
cebo, respectively, was demonstrated (p = 0.015) and the
authors concluded that acetaminophen ER 3900 mg/day was
effective in treating OA pain. Importantly, however, the proto-
col required participants to have ‘a prior response to acetami-
nophen’ (22) prior to enrolment, which limits the
generalizability of the finding to all OA patients. Another study
in 44 patients waiting for total joint replacement (21) investi-
gated the efficacy of acetaminophen combined with rehabilita-
tion (n = 22) versus rehabilitation alone (n = 22). After a 3-
week treatment regimen a decrease in VAS score at �39 and
�25 mm, respectively, was showed. The authors interpreted
on variations in VAS scores between the groups rather than
changes in absolute values; however, it was concluded that
variations were statistically significant (p = 0.035). The authors
concluded that the efficacy of this rehabilitation programme
was augmented by acetaminophen. The third study tested glu-
cosamine sulphate versus placebo, using acetaminophen as a
side comparator in 318 patients during 6 months. Enrolled
patients were allocated to either glucosamine sulphate
1500 mg/day (n = 106), acetaminophen 3 g/day (n = 108) or
placebo (n = 104). The study showed a �2.7 and �2.0 point
decrease in the Lequesne index and a �16.0 and �11.7
decrease in the total WOMAC index score for acetaminophen
and placebo, respectively, among the 150 per-protocol com-
pleters. The study failed to show statistical significant changes
between acetaminophen and placebo using both Lequesne
index (p = 0.26) and WOMAC score (p = 0.08). Statistically
significant changes between glucosamine and placebo were
demonstrated in both Lequesne index (p = 0.01) and WOMAC
score (p = 0.018) and the authors concluded that glucosamine
was efficient in treating OA symptoms (20). The findings of
the three secondary studies were considered of a clinical rele-
vant magnitude, although the threshold for clinical relevance
was not predefined in any of the studies.

Discussion

Despite multiple broad literature searches, this systematic
review only identified seven studies regarding the efficacy of
acetaminophen towards chronic pain. All eligible studies per-
tained specifically to OA patients and of seven eligible studies
only four were found to be of relevance. No studies relevant
to other chronic pain conditions were identified.
Although the included studies were performed exclusively

in OA patients, the populations showed some heterogeneity
as some studies included patients presenting symptoms of
inflammation (11,17), who were excluded in other studies
and one study only included patients having positive prior

experience with acetaminophen (22). Further, of the four pri-
mary studies, the longest treatment period was 12 weeks. As
such, it is questionable whether the results mirror effective-
ness among chronical users of acetaminophen. Furthermore,
direct comparison by meta-analysis or otherwise is made dif-
ficult since the studies have different study designs and dif-
ferent populations and apply different outcome measures.
Some studies quantify efficacy by using validated specialized
tools for assessing pain and function in OA patients, such as
WOMAC (23), OARSI (24) and the Lequesne index (25).
Other studies are quantifying efficacy via measures with
dubious generalizability such as patient preference, patient
assessment and global assessment.
Differences in adherence to allocated regimen varied among

the studies with drop-out rates ranging from 0% to 64%
(11,21). In general, the studies allowing more extensive use of
rescue medication showed higher adherence. Non-steroid anti-
inflammatory drugs were the most commonly used rescue
medication, while some studies allowed opioids, either tra-
madol in doses up to 400 mg/day or codeine 30 mg/day
(17,21). All studies demonstrated high tolerability and a
favourable safety profile, in line with previous literature on
the overall safety of acetaminophen (6). However, it should be
noted that the safety of acetaminophen in specific populations,
for example alcoholics and malnutritioned individuals, is still
of concern (26).
The primary strength of our study is the multiple broad

search strategies designed to include original data on either
chronical pain or conditions associated with chronic pain. All
literature was assessed by two persons, ensuring the validity
of the literature search. Furthermore, reviews were included to
undergo a manual reference search to further ensure a more
complete capture of published studies.
When evaluating pain study outcomes, it is important to dis-

tinguish between clinically relevance and statistical significance
(27). While the efficacy of acetaminophen in spinal pain was
statistically significant in a recent meta-analysis, the greatest
observed effect size of �3.7 points in a 0–100 point VAS scale
falls short of the minimal clinically relevant change of �9.0
points (28). However, unlike our study, this review included
patients presenting acute pain conditions (29), and studies using
single-dose regimens (30). Extrapolating data from single-dose
or intermediate duration treatment regimens (treatment duration
less than 3 months) to that of chronic use (more than 6 months
continuous treatment) is questionable as earlier studies have
shown loss of analgesic efficacy during long-term follow-up
(31,32). A similar mechanism cannot be rejected in long-term
treatment with acetaminophen.
Human pain exerts significant complexity; the cognition of

pain is dependent on both sensory and affective processing,
and it is known that the cognition of pain is confounded by
several factors such as socio-economic status, comorbidity,
concomitant medication, physical inadequacy and cognitive
disturbances (33). This complicates the conduct of clinical
studies of analgesics. These problems have been acknowl-
edged by WHO, whose generally approved pain ladder ini-
tially published in 1986 still holds acetaminophen as a
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universal first-line treatment in all pain conditions. In 2007, a
conference was held, trying to establish the need for more
specific treatment guidelines in patients suffering from chroni-
cal pain conditions (34). However, no specific guidelines on
the topic have yet been published.
In conclusion, the amount of literature on the long-term effi-

cacy of acetaminophen in chronic pain is scarce. The few avail-
able studies that are limited to an OA population suggest
negligible efficacy with doubtful clinical relevance. Considering
these findings, continuous assessment of efficacy in the many
long-term users of acetaminophen worldwide is recommended.

Acknowledgements
Per Damkier and Lotte Rasmussen are acknowledged for

valuable input to the manuscript. No financial or material sup-
port was received for this project.

Conflict of Interest
The authors declare no conflicts of interest.

References

1 Varrassi G, M€uller-Schwefe G, Pergolizzi J, Or�onska A, Morlion B,
Mavrocordatos P et al. Pharmacological treatment of chronic pain –
the need for CHANGE. Curr Med Res Opin 2010;26:1231–45.

2 Statens Serum Institut. Medstat.dk [Internet]. http://medstat.dk/ (last
accessed on 6 May 2015).

3 World Health Organisation (ed.). Cancer Pain Relief: with a Guide
to Opioid Availability, 2 edn. World Health Organization, Geneva,
1996;63 p.

4 Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G,
McGowan J et al. American College of Rheumatology 2012 rec-
ommendations for the use of nonpharmacologic and pharmacologic
therapies in osteoarthritis of the hand, hip, and knee. Arthritis Care
Res (Hoboken) 2012;64:465–74.

5 Abdulla A, Adams N, Bone M, Elliott AM, Gaffin J, Jones D
et al. Guidance on the management of pain in older people. Age
Ageing 2013;42(Suppl 1):i1–57.

6 O’Neil CK, Hanlon JT, Marcum ZA. Adverse effects of analgesics
commonly used by older adults with osteoarthritis: focus on non-opioid
and opioid analgesics. Am J Geriatr Pharmacother 2012;10:331–42.

7 Bradley JD, Brandt KD, Katz BP, Kalasinski LA, Ryan SI. Com-
parison of an antiinflammatory dose of ibuprofen, an analgesic
dose of ibuprofen, and acetaminophen in the treatment of patients
with osteoarthritis of the knee. N Engl J Med 1991;325:87–91.

8 Moore RA, Derry S, McQuay HJ, Wiffen PJ. Single dose oral
analgesics for acute postoperative pain in adults. Cochrane Data-
base Syst Rev 2011;9:CD008659.

9 Chou D, Abalos E, Gyte GML, G€ulmezoglu AM. Paracetamol/
acetaminophen (single administration) for perineal pain in the early
postpartum period. Cochrane Database Syst Rev 2013;1:CD008407.

10 Derry S, Moore RA. Paracetamol (acetaminophen) with or without
an antiemetic for acute migraine headaches in adults. Cochrane
Database Syst Rev 2013;4:CD008040.

11 Amadio P Jr, Cummings DM. Evaluation of acetaminophen in the
management of osteoarthritis of the knee. Curr Ther Res
1983;34:59–66.

12 Towheed TE, Judd MJ, Hochberg MC, Wells G. Acetaminophen
for osteoarthritis. Cochrane Database Syst Rev 2003;2:CD004257.

13 Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA state-
ment. BMJ 2009;21:b2535.

14 American Pain Association [Internet]. http://www.painassocia
tion.org/ (last accessed on 8 June 2015).

15 The Canadian Pain Society [Internet]. http://www.canadianpainso
ciety.ca/ ([last accessed on 8 June 2015).

16 The British Pain Society [Internet]. https://www.britishpainsoci
ety.org/ (last accessed on 8 June 2015).

17 Pincus T, Koch G, Lei H, Mangal B, Sokka T, Moskowitz R et al.
Patient Preference for Placebo, Acetaminophen (paracetamol) or
Celecoxib Efficacy Studies (PACES): two randomised, double
blind, placebo controlled, crossover clinical trials in patients with
knee or hip osteoarthritis. Ann Rheum Dis 2004;63:931–9.

18 Case JP, Baliunas AJ, Block JA. Lack of efficacy of acetamino-
phen in treating symptomatic knee osteoarthritis: a randomized,
double-blind, placebo-controlled comparison trial with diclofenac
sodium. Arch Intern Med 2003;163:169–78.

19 Miceli-Richard C, Le Bars M, Schmidely N, Dougados M. Paraceta-
mol in osteoarthritis of the knee. Ann Rheum Dis 2004;63:923–30.

20 Herrero-Beaumont G, Ivorra JAR, Del Carmen Trabado M, Blanco
FJ, Benito P, Mart�ın-Mola E et al. Glucosamine sulfate in the
treatment of knee osteoarthritis symptoms: a randomized, double-
blind, placebo-controlled study using acetaminophen as a side
comparator. Arthritis Rheum 2007;56:555–67.

21 Casale R, Damiani C, Rosati V, Atzeni F, Sarzi-Puttini P, Nica
AS. Efficacy of a comprehensive rehabilitation programme com-
bined with pharmacological treatment in reducing pain in a group
of OA patients on a waiting list for total joint replacement. Clin
Exp Rheumatol 2012;30:233–9.

22 Altman RD, Zinsenheim JR, Temple AR, Schweinle JE. Three-
month efficacy and safety of acetaminophen extended-release for
osteoarthritis pain of the hip or knee: a randomized, double-blind,
placebo-controlled study. Osteoarthritis Cartilage 2007;15:454–61.

23 Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW.
Validation study of WOMAC: a health status instrument for mea-
suring clinically important patient relevant outcomes to antirheu-
matic drug therapy in patients with osteoarthritis of the hip or
knee. J Rheumatol 1988;15:1833–40.

24 Dougados M, Leclaire P, van der Heijde D, Bloch DA, Bellamy
N, Altman RD. Response criteria for clinical trials on osteoarthritis
of the knee and hip: a report of the Osteoarthritis Research Society
International Standing Committee for Clinical Trials response crite-
ria initiative. Osteoarthritis Cartilage 2000;8:395–403.

25 Lequesne MG, Mery C, Samson M, Gerard P. Indexes of severity
for osteoarthritis of the hip and knee. Validation–value in compar-
ison with other assessment tests. Scand J Rheumatol Suppl
1987;65:85–9.

26 Lewis JH, Stine JG. Review article: prescribing medications in
patients with cirrhosis – a practical guide. Aliment Pharmacol Ther
2013;37:1132–56.

27 Machado GC, Maher CG, Ferreira PH, Pinheiro MB, Lin C-WC,
Day RO et al. Efficacy and safety of paracetamol for spinal pain
and osteoarthritis: systematic review and meta-analysis of ran-
domised placebo controlled trials. BMJ 2015;350:h1225.

28 Wandel S, J€uni P, Tendal B, N€uesch E, Villiger PM, Welton NJ
et al. Effects of glucosamine, chondroitin, or placebo in patients
with osteoarthritis of hip or knee: network meta-analysis. BMJ
2010;341:c4675.

29 Williams CM, Maher CG, Latimer J, McLachlan AJ, Hancock MJ,
Day RO et al. Efficacy of paracetamol for acute low-back pain: a
double-blind, randomised controlled trial. Lancet 2014;384:1586–96.

30 Wetzel L, Zadrazil M, Paternostro-Sluga T, Authried G, Kozek-
Langenecker S, Scharbert G. Intravenous nonopioid analgesic
drugs in chronic low back pain patients on chronic opioid treat-
ment: a crossover, randomised, double-blinded, placebo-controlled
study. Eur J Anaesthesiol 2014;31:35–40.

31 Bjordal JM, Ljunggren AE, Klovning A, Slørdal L. Non-steroidal
anti-inflammatory drugs, including cyclo-oxygenase-2 inhibitors, in
osteoarthritic knee pain: meta-analysis of randomised placebo con-
trolled trials. BMJ 2004;329:1317.

© 2015 Nordic Association for the Publication of BCPT (former Nordic Pharmacological Society)

MiniReview THE EFFICACY OF ACETAMINOPHEN IN CHRONIC PAIN 5

http://medstat.dk/
http://www.painassociation.org/
http://www.painassociation.org/
http://www.canadianpainsociety.ca/
http://www.canadianpainsociety.ca/
https://www.britishpainsociety.org/
https://www.britishpainsociety.org/


32 Scott DL, Berry H, Capell H, Coppock J, Daymond T, Doyle DV
et al. The long-term effects of non-steroidal anti-inflammatory
drugs in osteoarthritis of the knee: a randomized placebo-controlled
trial. Rheumatology (Oxford) 2000;39:1095–101.

33 Drewes AM, Jensen RD, Nielsen LM, Droney J, Christrup LL,
Arendt-Nielsen L et al. Differences between opioids: pharmacolog-

ical, experimental, clinical and economical perspectives. Br J Clin
Pharmacol 2013;75:60–78.

34 Kumar N. WHO Normative Guidelines on Pain Management
[Internet]. World Health Organisation; www.who.int (last accessed
on 27 July 2015).

© 2015 Nordic Association for the Publication of BCPT (former Nordic Pharmacological Society)

6 ZANDRA NYMAND ENNIS ET AL. MiniReview

http://www.who.int

