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Abstract

Pain management in both outpatient and inpatient settings demands a multidisciplinary approach entailing medical, physical
and psychological therapies. Among these, multimodal analgesic regimens stand out as a promising treatment options. Cyclo-
oxygenase (COX) inhibitor/opioid receptor agonist combinations hold great potential as effective pillars in the multimodal
pain management by providing adequate analgesia with fewer safety risks due to COX inhibitors’ opioid-sparing effect.
Thus, these combinations, either freely or in fixed-dose formulation, offer a feasible option for the prescribing clinicians who
seek to maximise therapeutic effect while simultaneously minimise adverse effects. The selection of the appropriate non-
steroidal anti-inflammatory drug (NSAID) and opioid agent at optimal doses is essential. It should be tailored to the patients’
analgesic necessities, and his/her gastrointestinal and cardiovascular risk, and potential concurrent aspirin use. Moreover, it
should allow for addiction risk and the potential opioid-induced bowel dysfunction and constipation. To ensure an optimal
match between the characteristics of the patient and the properties of the chosen medication, and to guide adequate and well-
tolerated treatment decisions, it is of paramount importance to expand clinicians’ knowledge of the currently available COX
inhibitor/opioid receptor agonist combinations. This invited narrative review deals with the literature evidence covering the
components of multimodal opioid-sparing analgesic regimens. Also, it provides insights into the clinically relevant choice
criteria to ensure a patient-tailored analgesia.

1 Introduction

The burden of pain is heavy and pervasive worldwide, with
an estimated 20% of adults suffering from pain and 10%
receiving a diagnosis of pain every year [1]. Importantly,
the Global Burden of Disease Study has indicated pain
and pain-related diseases as a primary cause of disability
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and burden worldwide [2]. A recent European pain study
recorded higher rates of pain in women and in people with
lower economic status, thus, unveiling the so-called “gen-
der- and income-related pain gap” [3]. Among the European
countries, Italy ranked third with a chronic pain prevalence
of 27-28% and a high proportion of untreated people (33%
for both acute and chronic pain) [4, 5]. Common causes of
pain include osteo- and rheumatoid arthritis, surgical inter-
ventions, cancer and spinal problems [1].

Pain has a substantial impact on individual’s quality of
life, which affects the whole of society [6]. Disruption of
social relationships, depression, and even suicidal ideation
are frequently reported by people suffering from long-lasting
chronic pain [1]. Absenteeism and productivity reduction are
also commonly associated with the experience of pain, thus,
highlighting its burdensome impact of pain from societal and
employer perspectives [7].

Despite increased awareness on the clinical implication
and its management, pain remains undertreated, with a sub-
stantial proportion of patients still experiencing intense suf-
fering [8, 9]. Owing to pain’s complex pathophysiology and
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to its multidimensional nature, a multidisciplinary approach
is essential to successfully manage both outpatient and
inpatient settings. Pain management in today’s practice has
progressed to embrace a wide variety of multi-level inter-
ventions including medical, physical and psychological
therapies, among which multimodal analgesia stands as a
promising component [10, 11]. Therefore, it is of outmost
importance to reconcile the burden of pain under-treatment
with the mounting evidence supporting the efficacy of mul-
timodal analgesia in a wide range of painful conditions.
Although the analgesic choice criteria often rely on the
pain type (either being nociceptive or neuropathic) and the
underlying mechanisms, there might still be uncertainty on
which analgesic intervention may provide optimal pain relief
across different patient and clinical settings. In this context,
a narrative review of the available literature supporting the
contribution of COX inhibitors and opioids to a multimodal
analgesia-based treatment may expand the current knowl-
edge of available medications.

This paper discusses the burgeoning potential of COX
inhibitor/opioid receptor agonist combinations, which are
demonstrated as effective pillars in the multimodal pharma-
cological pain management. Also, insights on the clinically
relevant choice criteria to ensure an appropriate and patient-
tailored analgesia are provided.

Selection of evidence Papers for consideration for the present
review were retrieved by a PubMed search, using different
combinations of pertinent keywords (e.g. NSAIDs AND opi-
oids AND multimodal regimen), without any limitations in
terms of publication date and language. We searched rel-
evant articles considering publications up to April 2020.
Documents from Authors’ personal collection of literature
could also be considered. Papers were selected for inclusion
according to their relevance for the topic, as judged by the
Authors.

2 NSAIDs: Balancing Analgesic Efficacy
with Tolerability

2.1 NSAID Tolerability Profile

Owning antipyretic, anti-inflammatory and analgesic prop-
erties, NSAIDs are considered the first-line treatment and
valuable options for treating painful conditions where
inflammation is the hallmark [12]. Nevertheless, NSAIDs
encompass a class of compounds that substantially differ
in terms of clinical efficacy and safety, considering that
the selectivity of COX inhibition contributes to the raising
tolerability concerns associated with long-term NSAIDs
use [13—-16]. Despite the large use of both nonselective
(e.g. dexketoprofen, diclofenac, ketoprofen, ibuprofen) and
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selective COX inhibitors (e.g. celecoxib, etoricoxib) for
acute and chronic pain, a broad spectrum of untoward reac-
tions involving gastrointestinal (GI) system, liver, kidney,
skin and cardiovascular (CV) system have been reported in
patients receiving NSAIDs. Therefore, the physician will
need to balance between the benefits of anti-inflammatory
and analgesic effects and risks of side effects when prescrib-
ing the NSAIDs [15].

2.1.1 Gastrointestinal

The GI side effects are ranked as the most common among
NSAID-related adverse events (AEs). The most frequent are
dyspepsia, heartburn, and abdominal discomfort. The most
serious event is peptic ulcer with life-threatening compli-
cations of bleeding and perforation [15]. Selective COX2
inhibitors have been reported to have fewer GI adverse
effects than nonselective NSAIDs [17-20]. However, further
studies reported that GI risk might be strictly correlated to
the individual drug and its dose and may be limited by pre-
ferring enteric-coated formulations (e.g. ketoprofen lysine
salt), non-acidic prodrugs, enantiomers (e.g. dexketoprofen
trometamin salt) as well as the co-administration of proton-
pump inhibitors. Finally, NSAID-induced enteropathy, asso-
ciated with chronic history of NSAID use, is increasingly
recognised as an undesirable effect, although still frequently
undiagnosed because of its nonspecific signs and symptoms
[21]. Overall, increased risk for GI untoward effects is not
equally reported across the NSAID class and should be also
considered with aspirin co-administration [19, 20].

2.1.2 Hepatic

NSAIDs could be associated with a wide range of hepatic
impairment. While the mechanism of liver injury from
NSAIDs is not well understood, a recent systematic review
assessing randomised controlled trials of both nonselective
and selective COX inhibitors found that only three NSAIDs
(celecoxib, etoricoxib, and diclofenac) demonstrated clini-
cally significant hepatotoxic evidence. Of note, it has been
suggested use of the lowest effective dose while avoiding
dispensing the aforementioned NSAIDs as the first-line drug
if other safer NSAIDs are available, in order to minimise
potential risk of hepatotoxicity from NSAIDs [22].

2.1.3 Renal

The renovascular effects of NSAIDs are also well known
and include kidney function, fluid and urinary electrolyte
excretion. Adequate glomerular filtration rate (GFR) may be
dependent on afferent arteriole dilatation mediated by pros-
taglandins. Under conditions of dehydration or blood loss, or
in presence of comorbidities such as congestive heart failure
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and cirrhosis or upon treatment with diuretics, inhibition of
prostaglandins by NSAIDs would blunt this compensatory
mechanism and decrease GFR; thus, increasing the risk of
kidney injury [23]. Interestingly, in conditions of volume
expansion or high salt intake, non-selective NSAIDs may
elevate blood pressure and worsen pre-existing hyperten-
sion [23]. Overall, current evidence suggests that nonspe-
cific NSAIDs and COX-2-selective NSAIDs have a similar
incidence of these adverse effects, but vary with the extent
of COX-2—-COX-1 selectivity and the administered dose of
these medicines [24]. To date, massive overdose of NSAIDs
under conditions of hypovolaemia may cause renal papillary
necrosis [23].

2.1.4 Hypersensitivity

Hypersensitivity reactions (e.g. including NSAID-related
urticaria and angioedema) have been observed in virtually
all NSAIDs regardless of their chemical structure and/or an
anti-inflammatory potency. The heteroaryl acetic acid group
of NSAIDs (such as naproxen, diclofenac, ibuprofen) seems
to carry a higher risk of anaphylactic reactions than other
groups. Pyrazolones are the most likely NSAIDs to induce
immediate hypersensitivity reactions, while newly developed
COX2 selective inhibitors can also induce hypersensitivity
reactions, although with a very low incidence, estimated at
0.008% [25].

2.1.5 Cardiovascular

The CV safety of NSAIDs has been studied in recent years in
a large number of retrospective and prospective clinical stud-
ies and meta-analyses. While the results indicate that car-
diotoxicity may be a class effect, the magnitude of the risk
is widely variable between individual NSAID drugs [26].
The question of CV safety has a paramount importance in
patients with existing serious coronary heart disease (CHD),
as their baseline risk of CV events is increased. It has been
proposed that five key variables that may affect the extent of
CV risk associated with NSAIDs are the following: COX-2
selectivity, dose responsivity, plasma half-life, blood pres-
sure and interaction with aspirin [27]. In patients recently
hospitalised for serious CHD, naproxen was found to show
better cardiovascular safety than diclofenac, ibuprofen, and
higher doses of celecoxib and rofecoxib [28]. Acknowledg-
ing the previously observed intra-class differences, the risk
of hospital admission for heart failure (HF) associated with
use of individual NSAIDs has been evaluated. Dexketopro-
fen, compared to over 20 nonselective NSAIDs and some
COX 2 selective NSAIDs, ranked second among those
NSAIDs and was associated with the lowest risk of hospital
admission for HF [14].

Collectively, the data suggest that, from a cardiologic
standpoint, no “safe” NSAID for patients in pain currently
exists. Nevertheless, NSAID therapy should always be taken
for the least amount of time and at the lowest effective dos-
age, with a careful evaluation of any sign and symptom of
cardiovascular complication (e.g. hypertension, peripheral
oedema, renal insufficiency) [29]. Overall, current evidence
proposes to tailor the choice of NSAIDs to the GI and CV
risks in the patient and to take greater account of the relative
contribution of NSAID dosing and to the concurrent aspirin
use. Thus, individualised risk stratification should be the
clinician’s primary consideration when selecting NSAIDs
as component of a multimodal treatment approach to pain
management.

2.1.6 Infectious Diseases

The recent outbreak of coronavirus disease (COVID-19)
has rapidly spread worldwide. Improvident declarations
have raised questions about whether NSAID use could have
an impact on coronavirus disease (COVID-19) symptoms.
As stated by both European Medicine Agency (EMA) and
Food and Drug Administration (FDA), there is currently no
scientific evidence establishing a link between ibuprofen and
COVID-19. Pending further research, people taking NSAIDs
for other reasons should not stop doing so for fear of increas-
ing their COVID-19 risk [16, 30-32].

2.2 NSAIDs: Opioid-Sparing Pillars of a Multimodal
Therapy for Pain

Recognising the well-documented analgesic and anti-
inflammatory efficacy of NSAIDs, current international
guidelines recommend the use of oral NSAIDs for a broad
spectrum of painful conditions including osteoarthritis
(OA) [33, 34], post-operative pain [35] and low back pain
[36, 37] (Table 1). To date, for the majority of the afore-
mentioned painful conditions, the optimal management
requires a comprehensive multimodal approach that entails
the use of a variety of analgesic medications and/or tech-
niques combined with non-pharmacological interventions
to better target the multiple underlying pain mechanisms
[33, 35, 36, 38]. Hence, improved clinical outcomes in
pain management can be successfully achieved by com-
bining drugs that act through multiple modes and sites of
action to the therapeutic end point, i.e. analgesia. Thus,
as a result, patients are expected to experience better pain
relief with the fewest side effects [10, 39—41]. The concept
of multimodal analgesia, proposed as clinical approach
in the 1990s, has become more commonplace in clinical
practice with the aim of coupling the synergistic and/or
additive effects of combining analgesic drugs with the
need to limit opioid dosing due to efficacy and/or safety
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Table 1 International guideline recommendations on multimodal analgesia

Society Pathology

Comments

Osteoarthritis of the
hand, hip and knee

American College of
Rheumatology/Arthritis
Foundation) [33]

American Pain Society, the Postoperative pain
American Society of Regional

Anaesthesia and Pain Medicine, and the

American Society of Anaesthesiologists’

Committee on Regional Anaesthesia,

Executive Committee, and Administrative

Council [35]

The broader impact of OA on these comorbidities is of particular
importance when choosing among treatment options and best addressed
by a multimodal treatment plan, rather than one that is limited to the
prescription of a single medication

Optimal management requires a comprehensive, multimodal approach to
treating patients with hand, hip, and/or knee osteoarthritis offered with
shared decision making

Clinicians should offer multimodal analgesia, or the use of a variety of
analgesic medications and techniques combined with nonpharmaco-
logical interventions for the treatment of postoperative pain in children
and adults (strong recommendation, high-quality evidence)

Clinicians should provide adults and children with acetaminophen and/or
NSAIDs as part of multimodal analgesia for management of postopera-
tive pain in patients without contraindications (strong recommendation,
high-quality evidence)

Evidence supports the use of multimodal regimens in many situations,
although the exact components of effective multimodal care will vary
depending on the patient, setting and surgical procedure

NSAIDs nonsteroidal anti-inflammatory drugs, OA osteoarthritis

concerns [42]. Multimodal analgesia has several advan-
tages over a single agent alone, which include improved
analgesia, shorter hospitalisation times, improved recov-
ery and function [10]. Thus, these benefits provide the
evidence supporting current international guideline rec-
ommendations for both postoperative and OA pain [33,
35]. Multimodal approach with its opioid-sparing effects
achieves similar control of pain with fewer opioids (viz.
opioid alone), along with a lower incidence of opioid-
related side effects such as nausea, vomiting, sedation,
and pruritus [11, 43, 44].

NSAIDs are not alike in terms of opioid-sparing effect.
There are substantial differences within this class of com-
pounds, as reported in a recent review evaluating the ability
of individual NSAIDs to lower opioid use within the setting
of patient-controlled analgesia. The opioid use was reduced
by 17-~50% with diclofenac, 9-66% with ketorolac,
22-46% with ibuprofen, 34-66% with ketoprofen, 36-50%
with dexketoprofen, 38—-41% with tenoxicam, 36-54% with
lornoxicam, and ~50% with flurbiprofen [44].

Overall, NSAIDs have the potential to play an important
role in reducing opioid requirements in the postoperative
setting with the exception of meloxicam and piroxicam. Of
note, when similar rates of opioid sparing were observed,
pain control duration could be significant different (6 vs 24 h
for ketoprofen and dexketoprofen, respectively) [44] thus
reinforcing the concept that NSAIDs are not alike.
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3 Opioids

3.1 Use of Opioids in Multimodal Pain
Combinations

Opioids are commonly employed for moderate-to-severe
pain. For many years, they have been the cornerstone for
the management of cancer pain. More recently, their use has
been extended to treatment of persistent non-cancer pain.
Opioids differ in their pharmacological properties, which
may be explained by the interaction with different opioid
receptors. Based on their activity on the p receptor they are
classified as strong (e.g. morphine, oxycodone) or weak
(tramadol, codeine) [45, 46]. Substantial differences exist
within each sub-class in terms of analgesic efficacy, depend-
ing on their affinity for p receptor as well as their non-opioid
mechanisms of action (tramadol potentiates the descending
pain-suppressing system) [45, 47, 48].

Tramadol has a unique dual mechanism of action (weak
opioid receptor agonist and weak noradrenaline and seroto-
nin reuptake inhibitor). It exists as a racemic mixture and
offers an interesting alternative to other opioids. In fact, the
two complementary synergistic actions (probably a reflec-
tion of the actions of the two enantiomers) enhance its anal-
gesic effects and improve its tolerability profile. Tramadol
has no relevant effects on CV and pulmonary parameters. It
causes less constipation and opioid-induced bowel dysfunc-
tion, along with a low addiction rate [47, 48]. Head-to-head
studies with other weak opioids unveiled subtle differences
in analgesic efficacy, and partially in safety profile, that
seems to favour tramadol over codeine. Using a third molar
extraction pain model, Moore et al. compared two doses of
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tramadol (50 and 100 mg) to codeine, codeine/aspirin and
placebo [49]. Both tramadol doses were found superior to
placebo with respect to pain relief and pain intensity scores
and for time to re-medication. Tramadol 100 mg provided
superior pain relief than that obtained by codeine 60 mg. Of
note, the combination codeine/aspirin offered better mean
SPID scores than tramadol monotherapy. Collectively, these
findings suggested that tramadol analgesic efficacy is greater
than codeine monotherapy, but inferior to the combination
of codeine and paracetamol. Thus, tramadol has been com-
bined with both paracetamol [50] and NSAIDs (diclofenac,
dexketoprofen) [39, 51-55]. When compared to codeine/par-
acetamol combination, was found equally effective in the
treatment of low back and OA pain, but it was better toler-
ated than codeine [56]. In the same study, lower proportion
of patients receiving tramadol-containing combination expe-
rienced constipation (11% vs 21%) and somnolence (17%
vs 24%) while a larger, but non-significant, proportion of
patients reporting headache (11% vs 7%) [56]. Furthermore,
thanks to the lower risk for abuse and depression compared
to other opioids, some international guidelines considered
tramadol as a “single entity” compared to the other opioids,
thus issuing distinct recommendations. As a result, while
tramadol was conditionally recommended for patients with
knee, hip and hand OA, other opioids are conditionally rec-
ommended against in the same group of patients, recognis-
ing that they may be used under certain circumstances, par-
ticularly when alternatives have been exhausted [33].
Challenges with opioids (e.g. adverse events, misuse
and abuse with long-term administration) and the spread-
ing of opioid epidemic have led to a renewed emphasis on
opioid-sparing multimodal management of pain. Benefits
of an opioid-sparing multimodal therapy encompass greater
efficacy with multiple mechanisms of action, less risk of
opioid misuse and abuse and fewer safety risks with lower

Fig. 1 Advantages of fixed dose
multimodal combinations in

pain management
Ease of

administration

Opioid-
sparing effect

doses [57]. Thus, opioid-sparing strategies can mitigate the
undesirable effects of opioids by facilitating the use of the
lowest effective dose of opioids. In this regard, combining an
oral opioid (such as codeine or tramadol) and a non-opioid
(such as paracetamol or NSAIDs), either freely or in fixed
dose formulation, offers a plausible option for the prescrib-
ing clinicians who seek to maximise therapeutic effect while
simultaneously minimising adverse effects.

4 Fixed Dose Cox-Inhibitor/Opioid Receptor
Agonist Combinations

There is a pharmacologic and practical rationale for using
combination therapy to treat pain. Compared with single
agents, analgesic combinations offer a potential better match
to the underlying pain physiology and thus greater efficacy
for managing pain and a reduction of side effects [58]. Fur-
ther possible advantages of fixed-dose combination (FDC)
products include dosing convenience, reduction of pill bur-
den, the potential for greater patient adherence and, in the
case of FDC products involving an opioid and a non-opioid
agent, opioid-sparing effects and fewer side effects due to
the reduced doses of each single substance (Fig. 1) [59, 60].

Currently available FDC indicated for the treatment of
moderate-to-severe pain include tramadol/paracetamol,
tramadol/diclofenac, codeine/ibuprofen, codeine/paraceta-
mol, oxycodone/paracetamol and tramadol/dexketoprofen
(Table 2). The aforementioned FDCs have been extensively
evaluated and compared to each other in randomised clinical
trials [50, 52, 56, 61]. In patients with postoperative pain,
ankle sprain pain or subacute lower back pain, tramadol/
paracetamol analgesic effect was found greater than that
of either mono-component and generally similar to that
of ibuprofen or the fixed-dose combinations hydrocodone/

Potential for
greater patient
adherence

Reduction of
pill burden

Fixed dose
multimodal
combinations

Dosing
convenience

Greater analgesic

efficacy with fewer
adverse events
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paracetamol, codeine/paracetamol and codeine/paracetamol/
ibuprofen [50]. However, when compared to codeine/par-
acetamol in postoperative pain after orthopaedic surgery and
in OA pain, fewer AEs were observed with lower incidence
in constipation, nausea and somnolence, thus underscor-
ing the more favourable safety profile of tramadol versus
codeine [56]. Nevertheless, uncertainty remains regarding
the chronic adverse effects of paracetamol use, especially
at high dosages. Caution should be advised in patients with
angina or pre-existing hypertension as well as in patients
with a high risk for GI bleeding for paracetamol combined
with NSAIDs [62].

Analgesic efficacy of tramadol/paracetamol has been
compared to tramadol/diclofenac in a Phase III study con-
ducted in 206 patients with moderate-to-severe pain due to
acute musculoskeletal conditions, acute flare of OA or rheu-
matoid arthritis, or postoperative pain. A greater reduction
in pain intensity has been reported in tramadol/diclofenac-
receiving patients compared to those treated with tramadol/
paracetamol along with fewer adverse events [52]. These
findings have provided earlier evidence supporting the use
of tramadol/diclofenac as a treatment option for patients with
acute severe pain, although larger and comparative studies
are required to definitely position this FDC with respect
to other analgesic combinations and to reassure clinicians
due to the label warning regarding diclofenac CV safety
[63]. Compared with other NSAIDs, irrespective of COX-
specificity, diclofenac shows greater inhibition of platelet
aggregation and acts as a competitive antagonist of throm-
boxane-prostanoid receptor, signifying potential cardiovas-
cular safety [51]. Although CV safety data have not been
reported in clinical trials, caution should be advised when

Table 2 Overview of available COX inhibitor/opioid receptor agonist FDC

selecting diclofenac as a part of a multimodal opioid-sparing
combination in CV patients. In fact, it has increased risk for
atrial fibrillation or flutter, ischaemic stroke, heart failure,
myocardial infarction, and cardiac death, even at low doses
of diclofenac, as recently reported in nationwide cohort stud-
ies [64].

The most recently published head-to-head study involv-
ing the latest addition to the armamentarium of analgesic
combinations, namely tramadol/dexketoprofen 75 mg/25 mg
employed tramadol/paracetamol as active comparator [61].
This is one of the largest studies carried out in patients with
moderate-to-severe acute pain (nearly 800 enrolled, across
five European countries) in the impacted third molar extrac-
tion model. Compared to tramadol/paracetamol, trama-
dol/dexketoprofen showed a greater sustained analgesia,
a more rapid onset of action, and a higher proportion of
patients rating the study medication from “very good” to
“excellent”. Fewer patients in this group necessitated res-
cue medication than those receiving tramadol/paracetamol
[61]. Accordingly, tramadol/dexketoprofen provided an
analgesic superiority in both primary and all the secondary
endpoints when compared with tramadol/paracetamol [61].
It has been proposed that the greater analgesic efficacy of
tramadol/dexketoprofen results from the balanced and syn-
ergistic combination of central analgesia and an anti-inflam-
matory action that is substantially lacking with tramadol/
paracetamol combination. This appears particularly impor-
tant especially in acute and chronic osteo-articular pain,
always linked to inflammation [65]. The observed earlier
onset of action may be relevant from a patient standpoint as
it may contribute to the first meaningful perception of pain
relief achieved by a higher proportion of patients receiving

Fixed-dose combination Opioid receptor agonist COX inhibitor Available strengths Available formulations
Tramadol/paracetamol Tramadol Paracetamol 37.5/325 mg Film-coated tablet, effervescent
75/650 mg
Tramadol/diclofenac Tramadol Diclofenac 75/50 mg Tablet
Tramadol/dexketoprofen Tramadol Dexketoprofen 75/25 mg Film-coated tablet
Codeine/ibuprofen Codeine Ibuprofen 12.8/200°mg Film-coated tablet
25.6/400 mg
60/400 mg
Codeine/paracetamol Codeine Paracetamol 30/500 mg Tablet, capsule
Oxycodone/paracetamol Oxycodone Paracetamol 5/325 mg IR and ER tablet
7.5/325 mg
10/325 mg
20/325 mg

Tramadol/paracetamol tramadol/dexketoprofen codeine/ibuprofen and codeine/paracetamol are currently marketed in EU; tramadol/diclofenac
is currently marketed in India and South America (Ecuador, Colombia, Panama, Guatemala, Honduras, Dominican Republic and El Salvador);

oxycodone/paracetamol is currently marketed in Ireland Italy and USA

ER extended release, FDC fixed-dose combination, /R immediate release

4 Available as over-the-counter medicine
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tramadol/dexketoprofen who were, as a result, less prone to
seek rescue medication [61].

Indeed, tramadol/dexketoprofen provides multimodal
analgesia via different mechanisms of action in the periph-
eral and central nervous systems and has shown an analgesic
efficacy greater than that achieved by either component in
monotherapy in the well-established human pain models
of dental pain [53, 61] soft tissue surgery [54] and joint
replacement surgery [55]. Overall, these findings add to
the mounting evidence, involving more than 2500 patients
with moderate-to-severe acute pain, that supports the use
of tramadol/dexketoprofen combination in the management
of moderate-to-severe postoperative and non-surgical acute
pain. Importantly, the safety profile of tramadol/dexketopro-
fen had been consistently in line with that previously known
for the single agents in monotherapy in all the clinical trials
performed so far [53-55, 61]. Further studies comparing
this FDC to other clinically available COX inhibitor/opi-
oid receptor agonist combinations as well as long-term and
real-world studies are expected to yield important informa-
tion about painful conditions that will benefit most from
treatment with this latest analgesic combination. Until this
evidence becomes available, consensus statements have
been recently developed to provide guidance for its use and
support clinicians to identify both patient populations and
clinical settings for whom this combination may appear an
appropriate and valuable treatment option [66]. The recent
Delphi study suggested that, in day-case surgery, tramadol/
dexketoprofen could provide effective and rapid pain man-
agement, enabling patients to return more quickly to their
normal daily activities, in major abdominal and orthopaedic
surgery, tramadol/dexketoprofen has proved to be an effec-
tive treatment of moderate-to-severe acute post-operative
pain. Of note, it has been proposed as suitable option for
mixed types of pain, arising from different body structures
(joints, muscles, ligaments, etc.) such as acute articular pain
or non-specific low back pain (Table 3) [66].

Ibuprofen/codeine combines two inexpensive compounds
with the former endowed with a proven efficacy in relief
of acute postoperative pain and the latter characterised by
a limited analgesic efficacy when administered alone but
able to enhance the efficacy of paracetamol [67, 68]. It is

Table 3 Advantages of tramadol/dexketoprofen FDC [66]

available as FDC over the counter in some countries. A sys-
tematic review has revealed that very limited data suggest
that ibuprofen 400 mg plus codeine 25.6 to 60 mg could
be better than the same dose of either drug alone [69]. In
severe or persistent pain, or both, for which large amounts
of codeine are required, caution is advised for potential opi-
oid-related adverse events. For example, respiratory depres-
sion is dose-related and may have serious consequences in
people without previous experience of opioid use, those
who are “extensive metabolisers” (able to convert more of
the codeine to morphine than is usual), and the elderly in
whom reduced renal function leads to accumulation of active
metabolites [69].

Finally, oxycodone/paracetamol has a synergistic mecha-
nism of action, that is useful for moderate-to-severe pain and
for non-responders to NSAIDs or paracetamol alone, and has
proved to be helpful in pain associated with degenerative
diseases, musculoskeletal conditions, OA and cancer [70].
When compared to oxycodone/ibuprofen and hydrocodone/
paracetamol, oxycodone 5 mg/ibuprofen 400 mg provided
significantly better analgesia in a dental pain model through-
out the 6-h study period, although a higher incidence in nau-
sea and vomiting was observed [71]. Notably, it had lesser
analgesic effect than rofecoxib 50 mg in moderate to severe
post-operative dental pain [70]. Oxycodone/paracetamol is
also available as an extended-release formulation that allows
a smaller amount of oxycodone per tablet and offers more
steady serum concentrations than do immediate-release
products, thus prolonging pain relief and augmenting patient
acceptability [72]. Nevertheless, potential for abuse should
be acknowledged and concern for paracetamol toxicity and
dose limitations should be taken into great consideration
when selecting this FDC.

5 Discussion

Pain poses a substantial burden across the globe and its
high prevalence remains the primary cause of disability
in adults [1, 2]. Despite the wide availability of effective
treatment options, pain remains inadequately or poorly man-
aged, with a significant proportion of patients experiencing

The combination offers additional benefits over non-fixed combinations, including ease of administration, reduction of pill burden and improved

adherence

The oral route of administration improves patient compliance and adherence to treatment and will be of advantage in the outpatient setting

It may be of great value in settings where other single or combined drugs are less efficacious or not well tolerated because of adverse side effects

Its use leads to effective and rapid analgesia in moderate-to-severe acute pain, reducing the burden of pain. This in turn may potentially have a
positive impact on the psychosocial aspects of acute pain such as psychological vulnerability, stress, higher healthcare utilisation, and reduced

labour force participation

FDC fixed dose combination
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moderate-to-severe pain in both outpatient and inpatient
settings [8, 9]. During the last decades, we have witnessed
significant advances in our understanding of the pathophysi-
ologic basis in acute pain thus appreciating the multidimen-
sional and multifaceted nature of pain [73]. This emerging
evidence paved the way to a multidisciplinary treatment
approach for pain management that entails medical, physical
and psychological therapies among which the multimodal
analgesic regimens stand as promising treatment options
[10, 11]. Thus, clinical use of combinations of analgesic
drugs has augmented considerably in the last decades with
the aim of achieving greater analgesic efficacy (by target-
ing multiple modes and sites of action) along with fewer
untoward effects, commonly observed due to efficacy and/
or safety concerns. A mounting evidence suggests that the
synergy created when multimodal regimens are used to
target discrete components of the peripheral and central
pain pathways provides effective analgesia at lower opioid
dosing, reducing related risk and producing fewer adverse
effects [10, 11, 58-60]. Accordingly, international guide-
lines advocate a multimodal approach for pain management
by identifying NSAIDs as an integral part of this treatment
approach [33, 35, 74]. Opioid agents, once considered the
standard approach to preventing acute postoperative pain,
are being replaced by a combination of analgesic drugs with
diverse modes of action as part of a multimodal approach.

For an effective analgesic combination, the selection of
the appropriate NSAID and opioid agent at optimal doses
is essential. This can be attained by freely combining anal-
gesics or with FDCs. The latter is simpler, more convenient
to use and more suitable to promote adherence to therapy.
The choice of NSAIDs should be tailored to the GI and CV
risks of the patient and should take in greater account the
differences in opioid-sparing effect within the NSAIDs class
and the relative contributions of NSAID dosing and con-
current aspirin use to patient risk profile. As per NSAIDs,
opioids are not all alike with significant differences in terms
of cardio-pulmonary tolerability, causing GI discomfort and
somnolence even with two weak opioids such as codeine
and tramadol. Among the clinically available FDC combi-
nations of COX inhibitor and opioid receptor agonist, the
most recently marketed, tramadol/dexketoprofen, holds great
promise for the multimodal pain management by virtue of
the large number of patients treated during both the clinical
development programme and post-marketing phase (over
2500), the documented analgesic efficacy in both somatic
and visceral pain and the earlier onset of action and sus-
tained duration that have been consistently perceived by
patients, thus prolonging the time to rescue medication use
[53-55, 61].

We acknowledge that our work has some limitations. It
has not focused on specific pain conditions, which could
require some systematic revision of the literature. In light

A\ Adis

of the increasing interest in chronicity of acute pain condi-
tions, the aim would be to soon have such studies published,
especially for important pain conditions as in postoperative
patients. The existing data are such that would also allow to
have a meta-analytic study done for interesting surgeries.

6 Conclusion

This narrative review article has focused on the importance
of multimodal analgesia, especially in some circumstances,
regarding acute and chronic moderate-severe pain condi-
tions. It has focused on the usefulness of FDCs, putting in
evidence those that are most recent and recommendable.
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