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ABSTRACT

Introduction: To determine the disease burden
and costs in moderate-to-severe chronic
osteoarthritis (OA) pain refractory to standard-
of-care treatment in the Spanish National
Health System (NHS).
Methods: Ancillary analysis of the OPIOIDS
real-world, non-interventional, retrospective,
4-year longitudinal study including patients
aged at least 18 years with moderate-to-severe
chronic OA pain refractory to standard-of-care
with sequential NSAIDs plus opioids. Burden
assessment included measurement of analgesia,

cognitive functioning, basic activities of daily
living, severity and frequency of comorbidities,
and all-cause mortality. Costs accounted for
healthcare resource utilization and related costs
(year 2018).
Results: Records of 13,317 patients were ana-
lyzed; 68.9 (14.7) years old, 71.3% (70.5–72.1%)
women, 58.1% refractory to NSAID plus weak
opioid and 41.9% to NSAID plus strong opioid,
accounting for 10.7% (10.5–10.8%) of patients
with chronic OA pain. Mean number of comor-
bidities was 2.9 (1.8) and its severity was 1.8 (1.7).
Pain decreased by 0.9 points (12.2%) and cogni-
tive declined by 2.3 points (9.1%, with 4.3%more
patients with cognitive deficit) and dependency
worsened by 0.4 points (0.5%, with 2.3% more
patients with severe-to-total dependence) over a
mean treatment period of 188.6 (185.4–191.8)
days on NSAIDs followed by 400.6 (393.7–407.5)
days on opioids. The adjusted mortality rate was
higher in patients with OA taking NSAID plus
strong opioids; hazard ratio 1.44 (1.26–1.65;
p\0.001). The 4-year healthcare cost was
€7350/patient (€7193–7507 or €1838/year) and
was higher in those taking strong versus weak
opioids; €9886 (€9608–10,164, €2472/year) vs.
€5519 (€5349–5689, €1380/year), p\0.001.
Analgesia cost (16.0% of total cost, 70.2% opi-
oids) was higher with strong versus weak opioids,
19.6% vs. 11.3%, p\0.001.
Conclusions: In routine clinical practice in
Spain, patients with moderate-to-severe chronic
OA pain refractory to standard analgesic
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treatment with NSAIDs plus opioids reported
modest reductions in pain, while presenting a
considerable burden of comorbidities, cognitive
impairment, and dependency. Healthcare costs
significantly increased for the NHS particularly
with NSAIDs plus strong opioids.

Keywords: Burden of disease; Chronic pain;
Cognitive deficit; Dependency; Healthcare
costs; NSAIDs plus opioids refractory;
Osteoarthritis

Key Summary Points

Why carry out this study?

Osteoarthritis (OA) is a degenerative joint
pathology; it has an incidence of 6–24%
(patients with chronic OA pain of more
than 3 months’ duration) and it is
associated with more than one chronic
condition

Refractory pain may persist in patients
with OA who are non-responders to first-
choice painkillers after combined or
sequential treatment with NSAIDs and
opioids. Despite its controversy, opioid
use has increased in recent decades in
Spain, having an impact on society and
the related costs of the non-healthcare
and healthcare systems

In this study, we determined the burden
and cost of disease in patients with
moderate-to-severe chronic OA pain who
are refractory to standard analgesic
treatment from the perspective of the NHS
in Spain

What was learned from the study?

In routine clinical practice in Spain,
patients with moderate-to-severe OA
chronic pain refractory to standard
analgesic treatment with NSAIDs plus
opioids reported modest reduction in
pain, while presenting a considerable
burden of comorbidities, cognitive
impairment, and level of dependency in a
relatively short period of treatment

Consequently, healthcare costs per patient
significantly increased for the NHS,
particularly when considering treatments
with strong opioids; €2472/year vs. €1380/
year with weak opioids

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13348007.

INTRODUCTION

Osteoarthritis (OA) is a degenerative joint
pathology with prevalence varying depending
on the affected joint and the criteria used to
define the disease [1, 2]. Between 6% and 24%
of adults have OA with chronic pain of more
than 3 months’ duration, with incidence
increasing with aging [3–5]. In Spain, the study
on prevalence of rheumatic diseases (EPISER)
showed a prevalence of OA in any joint of
29.4% in persons aged over 40 years [5]. In
addition to nociceptive pain, OA is accompa-
nied by increased disability for the activities of
daily living, which has a negative effect on
health-related quality of life and is one of the
main causes of absenteeism (days off from work
due to sick leave), resulting in high health and
non-healthcare costs for health systems and
society [2, 5, 6]. Most people with OA have at
least one chronic condition, especially car-
diometabolic conditions, but also osteoporosis,
depression, and other comorbidities [7–9].
Therefore, given its high prevalence and impact
on the health budget, it should be considered a
serious public health problem of considerable
magnitude [4, 10].

The goal of treatment is to control symptoms
and reduce disease progression [11]. Treatment
requires the combination of non-pharmacolog-
ical (education, exercise, weight loss, etc.) and,
when needed, pharmacological therapy (ac-
etaminophen, non-steroidal anti-inflammatory
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drugs [NSAIDs], metamizole, symptomatic slow-
acting drug in osteoarthritis [SYSADOA], short-
term opioids utilization, etc.) [1, 11, 12]. Drug-
based treatment should be customized for each
patient, considering the benefit–risk balance of
therapies and assuming that a safe and effica-
cious approach is not available at present
[12–14]. NSAIDs, particularly topical forms, may
be used in patients who do not respond to first-
choice painkillers such as acetaminophen,
which is expected to have little clinical benefit
on patient’s pain [14, 15]. Weak and strong
opioids are used by primary care physicians and
specialist both in moderate-to-severe pain with
insufficient response to other treatments based
on non-narcotic analgesics and/or NSAIDs,
although adverse effects are common and may
force treatment abandonment, and effective-
ness of pain reduction is modest in magnitude
[13, 16, 17]. In fact, opioid use is not without
controversy, and some scientific societies such
as Osteoarthritis Research Society International
(OARSI) or the American College of Rheuma-
tology (ACR) do not recommend them [18, 19].
However, refractory pain (pain that cannot be
adequately controlled despite non-pharmaco-
logical measurements and pharmacological
drugs) persists in a percentage of patients after
using combinations or sequential treatment
with NSAIDs and opioids [20, 21]. As in com-
parable countries, in Spain opioid use has
increased in recent decades [22], although their
efficacy in reducing pain is modest and they are
accompanied by increased cognitive decline
and dependence for activities of daily living,
which results in an increase in the burden and
cost of the disease for the Spanish National
Health System (NHS) [23].

The objective of this study was to estimate
the burden and cost of the disease in patients
with chronic OA pain in any joint refractory to
usual treatment based on drug analgesia with an
NSAID followed by a sequential or concomitant
opioid, in addition to usual non-pharmacolog-
ical measures. The analysis was carried out
under real-world conditions of usual medical
practice from the perspective of the Spanish
NHS.

METHODS

Design, Site, and Data Source

Secondary analysis of a non-interventional,
multicenter, longitudinal, retrospective study
using electronic medical records (EMR): the
Outcomes in Patients usIng Opioids In Painful
Disorders in Spain (OPIOIDS) study, whose
design, methods, and main findings are avail-
able elsewhere [23]. The study population was
obtained from the health records of health
providers unified in the BIG-PAC anonymized
database, registered with the European Network
of Centers for Pharmacoepidemiology and
Pharmacovigilance (ENCePP�) which is coordi-
nated by the European Medicines Agency
(http://www.encepp.eu/encepp/viewResource.
htm?id=29236). Data came from computerized
medical records and complementary databases
of financing/provision of public services of
seven Spanish Autonomous Communities, with
an assigned population of approximately 1.81
million (81.2% [95% confidence interval
81.1–81.3%] adults aged at least 18 years). The
patient data included in the database are de-
identified as specified in Organic Law 3/2018, of
December 5, On the Protection of Personal Data
and Guarantee of Digital Rights. Permission to
abstract data was obtained by database owner.

Study Population (Cohort)

The patient cohort analyzed includes EMR of
patients with a diagnosis of chronic OA pain as
defined in the following section who were
unresponsive to an analgesic therapy consisting
of a combination of an NSAID plus an opioid.
Unresponsive was considered if the pain, after
receiving such combination at the recom-
mended posology and dose, still scored 5 or
more on a pain numeric rating scale of 11
points (0 no pain, 10 worst possible pain) [24],
which was the criterion of refractoriness con-
sidered in the analysis. NSAID plus an opioid
could be taken sequentially or added concomi-
tantly. Before opioid initiation, the EMR evalu-
ated must belong to active patients (with at
least two health records) in the database in a

Rheumatol Ther (2021) 8:303–326 305

http://www.encepp.eu/encepp/viewResource.htm?id=29236
http://www.encepp.eu/encepp/viewResource.htm?id=29236


minimum of 12 months before the index date
showing that they had received at least two
prescriptions of an NSAID with any active sub-
stance, alone or combined with another usual
non-narcotic analgesic such as metamizole or
acetaminophen. Patients could have taken
another common analgesic, such as acet-
aminophen or metamizole concomitantly, in
addition to educational measures, lifestyle
changes, dietary measures, and physiotherapy
according to the recommendations on OA
treatment in Spain [25]. Discontinuation was
defined as more than 30 days without renewing
the last opioid prescription in those patients
who have been dispensed at least two prescrip-
tions of the same opioid in the community
pharmacy during the study period. Refractory
patients could discontinue the study by
switching to an analgesic other than those
previously used, by switching to a strong opioid
if a weak opioid was used as the inclusion cri-
terion, referral to the pain unit or surgery for
invasive treatments, loss to follow-up, and/or
death from any cause. EMR of patients not tol-
erating NSAID or opioid drugs were not inclu-
ded in this analysis. The recruitment period for
the initiation of the opioid drug was January 1,
2010 to December 31, 2015 (index date), and
patients were followed from the index date up
to a maximum of 3 years and/or until treatment
discontinuation (follow-up period), as defined
below.

The inclusion criteria were (a) age at least
18 years, (b) diagnosis of OA with chronic
nociceptive pain of more than 3 months’ dura-
tion with International Classification of Dis-
eases (10th edition) Clinical Modification (ICD-
10-CM) codes as defined below, (c) active
patients (at least two health records) in the
database a minimum of 12 months before index
date, (d) inclusion in the chronic prescription
program (with a proven record of the daily dose,
the time interval, and duration of each treat-
ment administered (at least two prescriptions
during the follow-up period), and (e) guaran-
teed regular follow-up of patients (at least two
health records in the computer system) from
the index date onwards. Exclusion criteria were
(a) subjects transferred to other centers, dis-
placed, or out of area; (b) permanently

institutionalized patients; (c) terminal disease
and/or on dialysis (ICD-10 code N18); or
(d) with neuropathic pain/radiculopathy (ICD-
10 code G50–65) or associated cancer (ICD-10
code G89.6). The EMR of patients who aban-
doned any of the treatments that defined par-
ticipation in this study as a result of problems of
tolerability (more than 30 days without renew-
ing the initial medication dispensed in the
community pharmacy and without refills dur-
ing the study follow-up) and those who did not
have a prescription fulfilled by a pharmacy after
a prescription by the physician (primary failure
of therapeutic adherence) were discarded.

Definition of Diagnosis

Records of patients with OA were obtained
using the ICD-10-CM. Chronic pain was defined
as pain that persisted for more than 3 months
[20, 21] and refractory pain as previously
defined. The joints of pain were (a) hip and knee
(M16, M17), (b) spine (M54.5), and other joints
(M15, M18, M19, M40, M41).

Treatment Description, Adherence,
and Persistence

The drugs indicated for the treatment of
chronic OA pain were obtained according to the
Anatomical Chemical Therapeutic Classifica-
tion System (ATC, N02AA01 to N02AX06). The
information was obtained from the records of
drug prescriptions. The choice of drug in a
specific patient was at the discretion of the
physician (clinical practice). The medical spe-
cialty that initiated the prescription was deter-
mined. We included (a) non-opioid analgesics
(NSAIDs, acetaminophen, metamizole),
(b) weak opioids (codeine, dihydrocodeine,
tramadol, tramadol in combination, dextro-
propoxyphene), and (c) strong opioids
(buprenorphine, fentanyl, hydromorphone,
morphine, oxycodone plus naloxone, oxy-
codone, pethidine, tapentadol). The study
records were obtained during the 12 months
before and 36 months after index date (total
4 years). The index date was the start of a new
weak or strong opioid treatment from the date
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of diagnosis of chronic nociceptive pain due to
OA.

Adherence was defined as the percentage of
patients who, at 12, 24, and 36 months after the
index date, remained in the study on the initial
opioid that led to study inclusion [26]. The
medication possession ratio (MPR) was mea-
sured as the ratio between the number of days
on the medication dispensed and the days of
follow-up (time in treatment) in the study,
expressed as a percentage. Persistence was
defined as the days of follow-up in the study
and was calculated as the difference between
the start date of the medication (day of pre-
scribing of the NSAID which was followed by an
opioid) and the date of the patient’s completion
of the study [26]. Persistence was counted for
NSAIDs and opioids. The completion date was
that which occurred first during the 3 years of
follow-up after adding an opioid: (a) adherence
to the opioid initially prescribed after an NSAID,
(b) discontinuation for a cause other than
problems of tolerability (as defined above),
(c) switch to analgesic treatment with a drug
other than an opioid or switch to a strong opi-
oid after treatment with a weak opioid, (d) loss
to follow-up, and (e) all-cause death. The anal-
ysis did not include the EMR of patients who
dropped out of the study because of problems
with tolerability, as defined above.

Disease Burden

As an approximation to the disease burden, we
obtained (a) the change in pain intensity on a
pain numeric rating scale of 11 points (0 no
pain, 10 worst possible pain) [24]; (b) functional
variations in the basic activities of daily living
(BADL) using the Barthel index [27]; (c) cogni-
tive changes using the Mini-Mental State
Examination scale (MMSE) [28] between the
nearest date before the start date (index date)
and the end date of the study; (d) the following
comorbidity variables (ICD-10-CM): high blood
pressure, diabetes, dyslipidemia, obesity
(BMI[30 kg/m2), ischemic heart disease, cere-
brovascular event, heart failure, kidney failure,
asthma, COPD, dementia, anxiety, depression,
metabolic syndrome, osteoporosis and

malignancy (all types), smoking (daily smoker),
and alcohol consumption of greater than 30 g
alcohol/day; (e) as a summary variable of gen-
eral comorbidity, for each patient, the Charlson
comorbidity index was used as an approxima-
tion to severity [29], and the number of chronic
comorbidities mentioned above were measured.
Comorbidities and their severity were obtained
at the index date. The scales were used in their
validated Spanish versions and the absolute
change in their natural and relative units was
calculated as the percentage change from base-
line. For BADL, the criterion of the interpreta-
tion of Barthel’s scale was followed, considering
relevant dependency as a severe-to-total limi-
tation on functionality (limit corrected by
covariates no greater than 60 points) [27]. For
cognitive functioning, a score on the MMSE of
less than 20 [28] was interpreted as a moderate-
to-severe cognitive deterioration (cognitive
deficit). Finally, the number of all-cause deaths
was recorded from the index date with an
NSAID and the subsequent follow-up with a
weak or strong opioid, and during the 3 years’
follow-up after opioid initiation.

Disease Cost

The Spanish NHS perspective was used to cal-
culate healthcare resource use and related costs.
Therefore, only healthcare costs funded by the
Spanish NHS relating to healthcare activity
(medical visits, days of hospitalization, emer-
gency visits, diagnostic and laboratory tests,
referral to specialist and/or pain clinic, and
therapeutic requests including drugs to treat
pain, rehabilitation, and surgical procedures)
carried-out by healthcare professionals were
included in the analysis. Costs were expressed
in 2018 euros as adjusted mean costs per patient
throughout the study period and were calcu-
lated by multiplying the unit price/cost of every
healthcare resource by the frequency of use
during the follow-up. In addition, costs were
expressed as the mean daily cost per patient.
The costs are presented in aggregate form and
separated by healthcare resource, analgesia cost,
and type of analgesia (non-narcotic, weak opi-
oid, and strong opioid). Supplementary Table S1
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shows the unit costs of healthcare resources
applied in the economic evaluation in 2018
euros and Supplementary Table S2 shows the
type of opioids dispensed during the study.
Prices were based on hospital accounting,
except drugs, which were quantified using the
retail price per pack at the time of dispensing
from the community pharmacy (according to
the Drug Catalogue of the General Council of
Associations of Official Pharmacists of Spain)
[30].

To calculate the annual healthcare budget of
moderate-to-severe chronic refractory OA pain
funded by the NHS in 1 year (2018), the
healthcare cost per patient per year was multi-
plied by the estimated number of OA refractory
patients in Spain in 2018, which was abstracted
from the present work (Fig. 1). To estimate the
number of patients in 2018, the incidence of
initiating an opioid therapy with either a weak
or strong opioid in 2010–2015 as shown by the
OPIOIDS study [23] was projected onto the
Spanish population aged 18 years or more in
2018, fitting the best trend analysis and corre-
sponding mathematical equation (Supplemen-
tary Fig. S1 and Table S2). The statistical
interpretation of the evolution of the incidence
rate was made using trend analysis, accepting
trends with an R2 value of at least 0.7 as relevant
(the best fitted equations were linear and had an
R2 between 0.96 and 0.99). Once the number of
patients with moderate-to-severe chronic OA
pain initiating an opioid per year was estimated,
the number of such patients considered refrac-
tory to sequential therapy with an NSAID plus
an opioid (pain severity 5 or higher), as found in
the present analysis of the OPIOIDS study, was
calculated.

Compliance with Ethics and Reporting
Guidelines

This study was performed in accordance with
the Helsinki Declaration of 1964 and its later
amendments. Patient consent was not obtained
as Spanish legislation excludes existing data
that are aggregated for analysis and personal
data are de-identified as specified in Spanish
Law 15/1999, of 13 December, on Personal Data

Protection. The study was classified by the
Spanish Agency for Medicines and Health
Products as EPA-OD (Post-authorization study
with other design on February 14, 2019) and
subsequently approved by the Research Ethics
Committee of the Hospital de Terrassa, Barce-
lona, Spain, (Code: PFI-OP-2018-01) on March
11, 2019. The Strengthening the Reporting of
Observational Studies in Epidemiology
(STROBE) statement guidelines for reporting
observational studies were followed in writing
the manuscript [31].

Statistical Analysis

The data was validated in the BIG-PAC data-
base� by computer sentences (specific scripts)
and, in addition, in the study database the data
was carefully reviewed using exploratory anal-
ysis. Likewise, in the preparation of data for
analysis, the frequency distributions were
observed, searching for possible registration or
coding errors. External representativity of the
database is also guaranteed [32]. A descriptive
univariate statistical analysis was performed,
and absolute and relative frequencies were cal-
culated for qualitative data. Quantitative data
were expressed using means, standard devia-
tion, median, and the 25th and 75th percentiles
of the distribution (interquartile range). The
95% confidence intervals (CI) were used to
estimate the parameters based on the total
number of subjects with non-missing values.
Statistical tests were used for paired groups
(means, proportions). The before–after differ-
ences are presented with the 95% CI of the
difference calculated by non-parametric resam-
pling (1000 bootstrap iterations). A univariate
linear model adjusted for confounders was used
to compare healthcare costs when independent
groups were compared. Covariates included
were sex, age, general comorbidity (number and
Charlson index), and time from diagnosis. The
Bonferroni correction was applied in the case of
multiple comparisons. The frequency of all-
cause deaths (in percentages) and fatality rates
of patients with refractory OA taking opioids
during the 3-year follow-up was expressed as the
number of all-cause deaths per 1000 patients
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Fig. 1 Study flow chart. EMR electronic medical record, NSAID non-steroidal anti-inflammatory drug, NRS 11-point pain
numeric rating scale, CI confidence interval
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with OA and chronic (more than 3 months)
pain per year. The Mantel–Haenszel chi2 test
was used to compare unadjusted mortality rates
and a Cox proportional hazard model was fitted
to compare adjusted mortality rates between
NSAID plus weak opioid vs. NSAID plus strong
opioid. The hazard ratio was calculated by
adjusting for the time from the diagnosis of
chronic pain, opioid persistence (days), pain
severity at initiation of the opioid, age (years),
sex, number of comorbidities, Charlson index,
number of analgesics taken concomitantly with
the opioid, NSAID taken concomitantly with
opioid (yes/no), smoking, alcohol consump-
tion, and body mass index. The IBM SPSS, ver-
sion 23.0, NY, USA software program for
statistical processing, was used (https://www.
ibm.com/analytics/spss-statistics-software).

RESULTS

Of the 1,280,684 patients aged at least 18 years
who sought care during the recruitment period,
124,798 had a diagnosis of OA in any joint with
chronic pain, representing a prevalence of
9.74% (95% CI 9.69–9.80%). Of these, 13,317 or
1.04% (1.02–1.06%) of patients who sought
attention or 10.7% (10.5–10.8%) of patients
with chronic moderate to severe OA pain were
considered refractory to sequential treatment
with an NSAID plus an opioid; 58.1% NSAID
plus weak opioid and 41.9% NSAID plus strong
opioid, and who met the criteria for inclusion in
this secondary analysis of the OPIOIDS study
(Fig. 1). Table 1 shows the sociodemographic
characteristics and general comorbidity of study
patients; the mean age was 68.9 (SD 14.7) years
and 71.3% (70.5–72.1%) were female. The joints
with OA were as follows: 54.8% hip/knee,
24.8% spine, and 20.4% other joints. Overall
mean treatment duration was 188.6
(185.4–191.8) days with NSAIDs followed by
400.6 (393.7–407.5) days with opioids: 200.3
(195.9–204.7) days with NSAIDs followed by
425.5 (416.1–434.9) days with weak opioids,
and 172.4 (167.6–177.2) days with NSAIDs fol-
lowed by 366.2 (356.1–376.3) days with strong
opioids. The mean MPR was 73.4%
(71.9–74.9%) and was significantly higher in

patients on weak (76.6%; 75.1–78.1%) rather
than strong opioids (71.6%; 69.7–72.7%),
p\0.001. The mean number of comorbidities
was 2.9 (1.8) and the Charlson index was 1.8
(1.7). The prevalence of the most frequent
comorbidities is shown in Table 1. Although
opioids are not recommended in these patients,
1.7% (1.5–1.9%) were diagnosed with chronic
alcoholism. In general, patients who received a
weak opioid had fewer comorbidities (except
dyslipidemia and obesity) and severity accord-
ing to the Charlson index (Table 1). Table 2
shows the disease burden of this cohort of
patients. Pain severity fell by 0.9 points on
average (relative reduction of 12.2% [95% CI
11.6–12.8%]), cognitive impairment increased
by 2.2 points (9.1%, with 4.3% [4.0–4.7%] more
patients with cognitive deficits), and the Barthel
index worsened by 0.4 points (0.5%, with 2.3%
[2.1–2.6%] more patients with severe-to-total
dependence) over a median treatment persis-
tence of 182 (84–719) days on opioids, with
those on weak opioids having greater persis-
tence; 195 (86–935) days vs. 170 (83–542) days,
p\0.001. Although the differences were small,
patients receiving weak opioids showed a
greater increase in the proportion of patients
with cognitive impairment and the degree of
dependence than those who received strong
opioids (p\0.01). The mean unadjusted all-
cause mortality rate/1000 patient-years was 1.66
(1.46–1.89) times greater in those on strong
compared with weak opioids; 30.98
(28.37–33.76) vs. 18.67 (16.95–20.51) deaths/
1000 patient-years, p\0.001 (Table 2). On
average, the adjusted mortality rate was 44%
higher in patients on strong rather than weak
opioids; hazard ratio 1.44 (95% CI 1.26–1.65),
p\0.001 (Fig. 2).

Table 3 details the analgesic medication
prescribed during the follow-up periods and the
adherence rate of opioids, and Supplementary
Table S2 shows the opioids administered and
the medical specialty initiating the prescription.
During the 12 months before initiation of opi-
oids, the mean number of concomitant drugs
was 2.0 (SD 0.7) analgesics per patient, which
increased significantly to 2.2 (0.8) at 36 months
(p\ 0.001) and was more marked in patients
receiving weak opioids. This increase is
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Table 1 Baseline characteristics and burden of comorbidity in all patients and according to type of opioid

Study groups Weak opioid Strong opioid Total p
Number of patients, % 7732 (58.1%) 5585 (41.9%) 13,317 (100%)

Sociodemographic features

Mean age, years (SD) 67.6 (14.5) 70.6 (14.8) 68.9 (14.7) \ 0.001

18–44 years 7.1% 5.3% 6.3%

45–64 years 33.6% 29.1% 31.7%

65–74 years 25.3% 22.8% 24.3%

C 75 years 34.0% 42.9% 37.7% \ 0.001

Sex (female) 70.9% 71.9% 71.3% 0.210

General comorbidity

Mean diagnoses (SD) 2.8 (1.8) 2.9 (1.8) 2.9 (1.8) 0.003

4? 32.4% 34.2% 33.2% 0.096

Mean Charlson index (SD) 1.7 (1.7) 1.9 (1.8) 1.8 (1.7) \ 0.001

0 29.9% 27.3% 28.8%

1 26.7% 25.0% 26.0%

2 15.7% 16.0% 15.8%

3? 27.8% 31.8% 29.5% \ 0.001

Associated comorbidities

Hypertension 53.1% 53.5% 53.3% 0.651

Diabetes 23.4% 25.3% 24.2% 0.014

Dyslipidemia 53.3% 49.6% 51.8% \ 0.001

Obesity (BMI C 30 kg/m2) 30.0% 24.7% 27.8% \ 0.001

Ischemic heart disease 9.5% 10.2% 9.8% 0.152

Cerebrovascular event 7.4% 9.1% 8.1% \ 0.001

Heart failure 8.0% 10.0% 8.8% \ 0.001

Kidney failure 6.1% 6.5% 6.2% 0.327

Asthma 10.3% 11.3% 10.8% 0.066

COPD 8.3% 9.9% 9.0% 0.002

Dementia 7.7% 10.0% 8.6% \ 0.001

Depressive syndrome 18.3% 21.9% 19.8% \ 0.001

Anxiety 40.3% 43.4% 41.6% \ 0.001

Malignancies 5.8% 5.8% 5.8% 0.867

Osteoporosis 26.5% 29.7% 27.9% \ 0.001

Metabolic syndrome 31.5% 29.1% 30.5% 0.001
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explained not only by the addition of opioids
but also because the effects of NSAIDs are not
replaced by opioids, and an increase in NSAIDs
was observed at 24 and 36 months compared
with the 12 months after opioid initiation
(Table 3). Virtually all weak opioid prescriptions
were for tramadol or tramadol plus paraceta-
mol; 97.9%. The most dispensed opioids were
tramadol (57.2% if tramadol is included in
combination and alone) and fentanyl (14.0%).
Medical specialties who initiated most opioid
prescriptions were family medicine (71.1%) and
anesthesia/resuscitation (11.6%). Strong opioids
were proportionately more prescribed by refer-
ence specialists (family medicine/specialist ratio
in prescribing weak opioids 3.5 vs. 1.6 for strong
opioids [Supplementary Table S2]). At
36 months, overall treatment adherence was
20.9% (20.2–21.6%); 23.7% (22.8–24.7%) for
weak opioids and 17.0% (16.0–18.0%) for strong
opioids, p\ 0.001 (Table 3, Fig. 1).

Table 4 describes the mean healthcare
resource use per patient in the 12 months before
initiation of an opioid, the 12 months after
initiation of an opioid, and throughout the
study period (Supplementary Table S3 shows
resource use according to the opioid-prescribing
specialty). Overall, resource use was signifi-
cantly lower with patients on NSAIDs plus weak
opioid than in those receiving NSAIDs plus
strong opioid, p\ 0.001 in almost all health
resource comparisons, with fewer rehabilitation

sessions and laboratory tests in the 12 post-
opioid months. Primary care medical visits were
the most widely used resource and the only one
that fell significantly with the addition of an
opioid, while the use of the remaining health
resources significantly increased with weak and
strong opioid use (except hospital stays, labo-
ratory tests, and axial tomography), although
the magnitude of the increases in terms of the
effect size was very small. Unsurprisingly, the
frequency of specialist visits was significantly
higher when the initial opioid prescription was
made by specialists rather than the primary care
physician, both before prescribing the opioid
and in the 12 months after opioid initiation; 5.2
visits versus 1.2, p\0.001 (Supplementary
Table S3). A total of 7.6% (7.2–8.1%) patients
underwent surgery, either outpatient or hospi-
talized for more than 24 h related to OA, with a
significantly higher percentage in patients on
strong opioids; 15.4% (14.5–16.4%) vs. 1.9%
(1.6–2.2%), p\0.001.

Healthcare costs as well as costs of non-nar-
cotic analgesia and opioids per patient per day
are shown in Table 5. At the end of the study
period, the total cost was €17.95 million. The
mean adjusted health cost per patient during
the 12 months pre-opioid was €1628
(1587–1669), while during the following
12 months it was €2007 (1947–2068), p\ 0.001.
At 48 months, the mean cost per patient was
€7350 (7193–7507), equivalent to €1838 per

Table 1 continued

Study groups Weak opioid Strong opioid Total p
Number of patients, % 7732 (58.1%) 5585 (41.9%) 13,317 (100%)

Additions

Active smokers (daily) 14.5% 13.9% 14.3% 0.329

Alcohol consumption C 30 g/day 1.7% 1.8% 1.7% 0.557

Osteoarthritis site

Knee/hip 57.8% 50.7% 54.8% \ 0.001

Spine 23.5% 26.7% 24.8%

Others 18.8% 22.6% 20.4%

SD standard deviation, COPD chronic obstructive pulmonary disease
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Table 2 Disease burden and all-cause mortality in patients with chronic pain due to osteoarthritis refractory to standard-of-
care treatment with NSAIDs and opioids

Study groups Weak opioid Strong opioid Total p
Number of patients, % 7732 (58.1%) 5585 (41.9%) N = 13,317

Pain intensity (11-point NRS)

Initial 7.3 (0.9) 8.3 (0.9) 7.7 (1.1) \ 0.001

Final 6.4 (0.7)*** 7.3 (0.9)*** 6.8 (0.9)*** \ 0.001

Difference (absolute) - 0.9 - 1.1 - 0.9 \ 0.001

95% CI (- 0.9; - 0.8) (- 1.1; - 1.0) (- 1.0; - 0.9)

Difference (relative) - 11.6% - 12.9% - 12.2%

Cognitive function (MMSE)

Initial 26.3 (5.1) 24.7 (5.8) 25.6 (5.4) \ 0.001

Final 23.9 (5.1)*** 22.4 (5.8)*** 23.4 (5.5)*** \ 0.001

Absolute difference - 2.3 - 2.3 - 2.3 \ 0.001

95% CI (- 2.4; - 2.3) (- 2.3; - 2.3) (- 2.3; - 2.3)

Relative difference - 8.9% - 9.4% - 9.1%

Patients with cognitive deficit (MMSE\ 20 points)

Initial 8.7% (8.1; 9.4) 16.7% (15.8; 17.7) 12.0% (11.5; 12.6) \ 0.001

Final 13.4% (12.7; 14.2)*** 20.4% (19.4; 21.5)*** 16.4% (15.8; 17.0)*** \ 0.001

Difference 4.7% (4.3; 5.2) 3.7% (3.2; 4.2) 4.3% (4.0; 4.7) 0.006

Dependency in BADL (Barthel)

Initial 73.4 (21.4) 61.7 (23.6) 68.2 (23.1) \ 0.001

Final 73.0 (13.9)* 61.3 (14.8)* 67.9 (15.5)* \ 0.001

Difference (absolute) - 0.3 - 0.4 - 0.4 \ 0.001

95% CI (- 0.3; - 0.3) (- 0.4; - 0.4) (- 0.4; - 0.4)

Difference (relative) - 0.5% - 0.7% - 0.5%

Patients with severe to total dependence (Barthel B 60 points)

Initial 21.2% (20.3; 22.1) 28.1% (27.1; 29.1) 24.1% (23.4; 24.8) \ 0.001

End 23.8% (22.9; 24.8)*** 29.9% (28.9; 31.0)** 26.4% (25.7; 27.1)*** \ 0.001

Difference 2.6% (2.3; 3.0) 1.8% (1.5; 2.2) 2.3% (2.1; 2.6) 0.003

All-cause death (%) 5.6% (5.1; 6.1%) 9.3% (8.6; 10.1%) 7.2% (6.7; 7.6%) \ 0.001

Mortality rate/1000 patient-years 18.67 (16.95; 20.51) 30.98 (28.37; 33.76) 23.83 (22.34; 25.39) \ 0.001
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year, and was significantly higher in those on
strong opioids; €9886 (€9608–10,164, €2472/
year) vs. €5519 (€5349–5689, €1380/year),
respectively, p\ 0.001, due to the greater cost
of health resources, but also the cost of opioids
that clearly compensated for the reduction in

the cost of non-narcotic analgesia (Table 5). The
cost of analgesia represented 16.0% (11.3% with
weak opioids and 19.6% with strong opioids) of
health costs, while the cost of opioids accoun-
ted for 70.2% of the cost of analgesia (46.2%
with weak opioids and 81.0% with strong

Table 2 continued

Study groups Weak opioid Strong opioid Total p
Number of patients, % 7732 (58.1%) 5585 (41.9%) N = 13,317

Rate ratio vs. weak opioids – 1.66 (1.46; 1.89) – \ 0.001

Disease burden expressed as variation in pain intensity, cognitive functioning, and disability for basic activities of daily living,
in total and by type of opioid
Values expressed as percentage or mean (SD or 95% CI). Pain intensity measured with an 11-point numeric rating scale
(NRS) (0 no pain, 10 worst possible pain); cognitive function determined with the MMSE test, establishing cognitive deficit
for scores\ 20; basic activities of daily living (BADL) assessed by Barthel’s test, with severe-to-total disability (dependence)
for scores B 60 points
NRS numeric rating scale, MMSE Mini-Mental State Examination
*p\ 0.05; **p\ 0.01; ***p\ 0.001 vs. initial

Fig. 2 All-cause mortality rate by type of opioid through-
out the follow-up. HR hazard ratio with 95% confidence
interval adjusted for time from diagnosis of chronic pain,
opioid treatment duration, severity of pain at opioid
initiating therapy, age (years), sex, number of

comorbidities, Charlson index, number of analgesics taken
concomitantly with the opioid, NSAID taken concomi-
tantly with opioid, smoking, alcohol consumption, and
body mass index HR: 1.44 (1.26–1.65); p\0.001
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opioids). The mean cost/day of analgesia at
48 months was €3.38 (€2.93–3.83); €0.46 for
non-opioid analgesics (€0.45–0.47), and
€2.92/day for opioids (€2.77–3.07); €0.88/day
for weak opioids and €5.97/day for strong
opioids.

The annual healthcare costs in 2010–2018
from the Spanish NHS perspective in patients
with moderate-to-severe refractory chronic OA
pain as defined in this secondary analysis of the
OPIOIDS study are shown in Table 6. The pro-
jection of health costs to the national total
according to the expected prevalence of

Table 3 Analgesic medication by pre- and post-onset opioid periods in the total sample and according to type of opioid

Study groups Weak opioid Strong opioid Total p
Number of patients, % 7732 (58.1%) 5585 (41.9%) 13,317 (100%)

12 months pre-opioid

NSAID 100.0% 100.0% 100.0% –

Paracetamol 61.4% 60.1% 60.8% 0.118

Metamizole 33.1% 36.5% 34.5% \ 0.001

Mean number of medications (SD) 1.9 (0.7) 2.0 (0.7) 2.0 (0.7) 0.064

12 months post-opioid initiation

Opioid 37.4% 31.8% 35.0% \ 0.001

NSAID 77.3%� 69.9%� 74.2%� \ 0.001

Paracetamol 66.8%� 65.9%* 66.4%� 0.317

Metamizole 29.8% 30.6% 30.1% 0.315

Mean number of medications (SD) 2.1 (0.7)� 2.0 (0.7) 2.1 (0.7)� \ 0.001

24 months post-opioid initiation

Opioid 27.7%$$$ 20.9%$$$ 24.9%$$$ \ 0.001

NSAID 84.5%�,$$$ 77.7%�,$$$ 81.6%�,$$$ \ 0.001

Paracetamol 70.0%�,$ 65.0%* 67.9%�,$ \ 0.001

Metamizole 40.8% 39.2% 40.1% 0.054

Mean number of medications (SD) 2.2 (0.8)�,$$$ 2.0 (0.9) 2.1 (0.8)� \ 0.001

36 months post-opioid initiation

Opioid 23.7%$$$ 17.0%$$$ 20.9%$$$ \ 0.001

NSAID 87.6%�,$$$ 81.0%�,$$$ 84.8%�,$$$ \ 0.001

Paracetamol 75.5%�,$$ 70.3%�,$$ 73.4%�,$$$ \ 0.001

Metamizole 47.5%�,$$$ 44.8%�,$$$ 46.4%�,$$$ 0.002

Mean number of medications (SD) 2.3 (0.8)�,$$$ 2.1 (0.9)�,$$ 2.2 (0.8)�,$$$ \ 0.001

Values expressed as percentage or mean (SD standard deviation)
*p\ 0.05; �p\ 0.01; �p\ 0.001 vs. 12 months pre-opioid initiation; $p\ 0.05; $$p\ 0.01; $$$p\ 0.001 vs. 12 months
post-opioid initiation; not significant when not indicated
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Table 4 Healthcare resource use in the total sample and according to type of opioid

Study groups Weak opioid Strong opioid Total p
Number of patients, % 7732 (58.1%) 5585 (41.9%) 13,317 (100%)

12 months pre-opioid

Primary care visits 12.9 (15.4) 19.7 (19.9) 15.8 (17.7) \ 0.001

Laboratory tests 1.0 (1.3) 1.1 (1.4) 1.0 (1.3) \ 0.001

Conventional radiology 1.1 (1.4) 1.6 (1.7) 1.3 (1.5) \ 0.001

Axial tomography 0.1 (0.7) 0.5 (1.3) 0.3 (1.0) \ 0.001

Magnetic nuclear resonance imaging 0.0 (0.2) 0.1 (0.4) 0.1 (0.3) \ 0.001

Rehabilitation sessions 0.1 (1.0) 0.1 (0.9) 0.1 (1.0) 0.941

Pain clinic session 0.6 (1.3) 1.1 (1.6) 0.8 (1.4) \ 0.001

Other complementary tests 0.4 (0.8) 0.8 (1.1) 0.6 (1.0) \ 0.001

Specialist visits 0.9 (2.9) 2.5 (6.2) 1.6 (4.6) \ 0.001

Hospital emergency visits 0.9 (1.7) 1.3 (2.6) 1.1 (2.1) \ 0.001

Hospital stays (days) 0.8 (2.9) 1.9 (4.1) 1.3 (3.5) \ 0.001

12 months post-opioid initiation

Primary care visits 12.3 (15.6)* 17.6 (18.9)� 14.5 (17.3)� \ 0.001

Laboratory tests 1.0 (1.3) 1.0 (1.5)� 1.0 (1.4) 0.416

Conventional radiology 1.1 (1.5) 1.6 (1.7) 1.4 (1.6)� \ 0.001

Axial tomography 0.2 (0.7)� 0.5 (1.2) 0.3 (1.0) \ 0.001

Magnetic nuclear resonance imaging 0.1 (0.5)� 0.3 (0.9)� 0.2 (0.7)� \ 0.001

Rehabilitation sessions 0.2 (1.5)� 0.1 (1.0) 0.1 (1.3) 0.065

Pain clinic sessions 0.7 (1.3)� 1.1 (1.6) 0.9 (1.5)� \ 0.001

Other complementary tests 0.5 (0.9)� 0.8 (1.1) 0.7 (1.0)� \ 0.001

Specialist visits 1.5 (4.5)� 3.6 (7.5)� 2.4 (6.1)� \ 0.001

Hospital emergency visits 1.2 (1.9)� 1.8 (3.0)� 1.4 (2.4)� \ 0.001

Hospital stays (days) 0.7 (3.9) 2.0 (6.7) 1.2 (5.3) \ 0.001

48 months follow-up

Primary care visits 44.0 (22.1) 52.7 (26.6) 47.6 (24.5) \ 0.001

Laboratory tests 3.5 (3.6) 3.8 (4.0) 3.6 (3.8) \ 0.001

Conventional radiology 2.7 (2.3) 3.2 (2.5) 2.9 (2.4) \ 0.001

Axial tomography 0.7 (1.8) 1.6 (2.9) 1.1 (2.4) \ 0.001

Magnetic nuclear resonance imaging 0.5 (1.5) 1.1 (2.4) 0.7 (2.0) \ 0.001

Rehabilitation sessions 0.4 (2.4) 0.4 (2.1) 0.4 (2.3) 0.112

Pain clinic sessions 2.5 (2.2) 3.2 (2.4) 2.8 (2.3) \ 0.001
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patients with chronic moderate-to-severe pain
due to OA and the subgroup of patients refrac-
tory to usual NSAID plus opioid treatment was
€602 and €286 million/year in 2018, respec-
tively. The costs of total analgesia and opioid
analgesia were €56 million and €48 million,
respectively, in patients refractory to NSAID
plus opioid, and €132 million and €112 million
in all patients with moderate to severe chronic
pain due to OA.

DISCUSSION

This was a secondary analysis of the OPIOIDS
study [23], which estimated the disease burden
and cost in patients with OA in any joint with
chronic moderate-to-severe pain refractory to
standard-of-care with an NSAID followed
sequentially or concomitantly by an opioid
drug, plus the usual non-pharmacological
treatment recommended in Spain [25]. The
analysis was carried out in conditions of usual
medical practice, from the perspective of the
NHS in Spain, which is a valuable source of
information for health decision-makers that is
based on real-world data. We found that 10.7%
of all patients with chronic moderate-to-severe
OA pain or 1% of people aged at least 18 years
who sought care were refractory to treatment,
resulting in a considerable disease burden and
costs. In terms of the disease burden, refractory
patients showed a modest reduction in pain,

while presenting a considerable burden of
comorbidities, cognitive impairment, and level
of dependency in a relatively short treatment
period; a median treatment persistence of
182 days on opioids. Wei et al. [33] showed
evidence of the economic impact of opioid use
and the small improvement in pain intensity,
like our results. The increased costs did not
correlate with an improvement in health, and a
considerable increase in cognitive decline and
the degree of dependence for the basic activities
of daily living, of similar magnitude to that
observed with some psychotropic drugs, was
seen in a short period of time [34, 35]. The
comorbidities observed, in terms of type and
frequency, were in line with those observed by
other authors. It is estimated that 59–87% of
people with OA have at least one other chronic
condition. We found that refractory patients
had a mean of 2.9 comorbidities, compatible
with the 2.6 moderate-to-severe comorbidities
found in the study by van Dijk et al. [7], and
33.2% had four or more chronic conditions,
similar to the findings of other studies [8, 9]. In
addition, the prevalence of obesity in this
cohort of patients with OA (27.8%) was sub-
stantially higher than the prevalence of obesity
in the general Spanish population aged 15 years
and over, which was 17.4%, according to the
2017 National Health Survey [36]. Non-harmo-
nized metabolic syndrome was more common
in patients with OA than in the general popu-
lation (30.5% vs. 24.2%) [9, 37]. Cardiovascular

Table 4 continued

Study groups Weak opioid Strong opioid Total p
Number of patients, % 7732 (58.1%) 5585 (41.9%) 13,317 (100%)

Other complementary tests 2.0 (1.8) 2.6(2.0)) 2.3 (1.9) \ 0.001

Specialist visits 4.6 (11.5) 9.7 (19.2) 6.7 (15.4) \ 0.001

Hospital emergency visits 3.5 (4.7) 4.4 (6.8) 3.9 (5.7) \ 0.001

Hospital stays (days) 4.7 (12.3) 8.9 (18.1) 6.4 (15.2) \ 0.001

Surgical interventionsa, % 1.9% (1.6–2.2%) 15.4% (14.5–16.4%) 7.6% (7.2–8.1%) \ 0.001

a Includes outpatient minor surgery and surgery with hospitalization for more than 24 h (arthroscopy, arthroplasty, etc.).
Values expressed as mean (SD standard deviation) or %
*p\ 0.05; �p\ 0.01; �p\ 0.001 vs. 12 months pre-opioid initiation; not significant when not indicated
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diseases (hypertension, diabetes, dyslipidemia,
and ischemic heart disease), osteoporosis, anx-
iety, and major depressive disorders were also
more prevalent in these patients with refractory
OA than in the general population [36]. Lastly, a
potential risk for death related to opioid drugs,
mainly strong opioids, has been identified in
the literature, among other adverse events
[38, 39]. In our study, we found a meaningful
excess in all-cause mortality in comparison with
the mortality rate of the general population in
Spain by the National Institute of Statistics [40]:

9.1 deaths/1000 inhabitant-years in 2018 vs.
23.8 deaths/1000 patient-years in our study.
Also, as has been found by others [39], the
mortality rate was significantly associated with
use of strong opioids compared with weak opi-
oids; an excess of 44% on average.

The cost of the disease, expressed as health-
care costs funded by the NHS, increased signif-
icantly, and were considerable, particularly in
patients on strong opioids; €1838 per patient
per year (€2472 in patients receiving strong
opioids and €1380 in those on weak opioids).

Table 5 Healthcare costs in euros per patient and per day in the total sample and according to type of opioid

Study groups Total, opioids Weak opioid Strong opioid p

Number of patients,
%

13,317 (100%) 7732 (58.1%) 5585 (41.9%)

Cost/patient Cost/day Cost/patient

Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI

12 months pre-opioid initiation

Health costs 1628 1587–1669 8.57 8.35–8.79 1199 1155–1243 2222 2148–2296 \ 0.001

Resource costs 1511 1470–1552 7.95 7.73–8.17 1088 1044–1132 2097 2022–2171 \ 0.001

Analgesia costs 117 115–119 0.62 0.63–0.64 111 109–113 126 123–128 \ 0.001

12 months post-opioid initiation

Health costs 2007� 1947–2068 11.09� 10.77–11.41 1292� 1231–1354 2993� 2882–3104 \ 0.001

Resource costs 1613� 1553–1673 8.10 7.80–8.40 1.123 1062–1184 2288� 2176–2399 \ 0.001

Analgesia costs 394� 377–411 2.99� 2.86–3.12 169� 146–192 706� 687–725 \ 0.001

Non-narcotic

analgesia costs

59� 58–61 0.31� 0.29–0.33 57� 56–59 63� 61–65 \ 0.001

Opioid costsa 335 318–351 2.68 2.54–2.82 112 89–135 643 624–662 \ 0.001

Total study follow-up costs

Health costs 7350 7193–7507 9.67 9.46–9.88 5519 5349–5689 9886 9608–10,164 \ 0.001

Resource costs 6177 6019–6334 6.29 6.13–6.45 4895 4725–5065 7951 7674–8229 \ 0.001

Analgesia costs 1174 1016–1331 3.38 2.93–3.83 624 564–684 1934 1657–2212 \ 0.001

Non-narcotic

analgesia costs

349 343–356 0.46 0.45–0.47 336 328–344 368 357–378 \ 0.001

Opioid costsb 824 783–866 2.92 2.77–3.07 288 228–349 1566 1519–1614 \ 0.001

� p\ 0.01; �p\ 0.001 vs. 12 months pre-opioid initiation
a Cost/day: Weak opioid, €0.43; strong opioid, €5.93
b Cost/day: Weak opioid, €0.88; strong opioid, €5.97
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Primary care medical visits were the most
widely used resource and the only one that
decreased significantly after the initiation of
opioids, while other health resource utilization,
particularly specialist visits in patients on strong
opioids, although not hospital stays, laboratory
tests, or axial tomography, increased signifi-
cantly when patients were receiving weak or
strong opioids, although the magnitude of the
increases in terms of the effect size, according to
Kazis et al., was small [41]. Nonetheless, our
frequency data were consistent with those
reported by the EPISER study (28.9%), which
also found that medical visits were the health-
care resource most used by patients with rheu-
matic diseases [42]. Another Spanish study in
patients with knee and hip OA (ARTROCAD)
also found that the most important component
of healthcare costs was medical visits, account-
ing for 24% of the total [43]. In our analysis, the
use of almost all healthcare resources, especially
medical visits, was significantly more common
in patients on strong rather than weak opioids.
In addition, as expected, the cost of analgesia
(16% of the total healthcare cost) was signifi-
cantly higher in patients on strong versus weak
opioids; 20% vs. 11%, respectively. The highest
analgesia cost together with more healthcare
resource use explains the annual cost being
significantly higher in patients receiving strong
opioids. However, we found no similar report in
the literature that enabled us to compare these
findings. The projection of these costs to the
national total, according to the expected
prevalence of patients with moderate-to-severe
chronic pain due to OA, and in particular,
patients refractory to usual treatment, is con-
siderable for the Spanish NHS, reaching €602
million and €286 million per year in 2018, or
0.9% and 0.4% of total public health expendi-
ture, respectively [44]. A review by Xie et al. [45]
found that direct costs (mean/year) in the USA
ranged between $1442 and $21,335 and con-
cluded that the costs of OA are considerable.
Salmon et al. [46], and Chen et al. [47], also
highlighted the heterogeneity of studies and
the lack of methodological consensus in
obtaining comparable estimates of the disease
cost and underlined the high healthcare costs
(€500–10,900) of OA.

Up to 15% of patients with moderate-to-
severe pain may be resistant to drug treatment,
and specialized pain treatment [20, 21]. How-
ever, it should be considered before classifying
patients as refractory that sometimes the diag-
nosis is made after a deficient evaluation and/or
an incorrect use of non-pharmacological and/or
pharmacological treatments [48]. In other cases,
‘‘refractory’’ may be used to describe all patients
who require more specialized treatment
[48, 49]. A review by Borsook [50] shows the
wide range of potential factors and interactions
(bio-psycho-social) that may cause patients to
become refractory to treatment. Therefore, the
definition may cause disagreement. According
to our study criteria, the percentage of patients
with refractory pain could be underestimated.
First, because this type of pain is difficult to
control, with clinical problems in determining
the intensity, the development of drug toler-
ance, and other unconsidered factors. Secondly,
because we could not quantify the different
clinical scales used to measure pain and other
health outcomes in all patients.

A successful treatment for chronic pain may,
in our view, always depend on adequate follow-
up and monitoring that permit the adjustment
of the therapeutic strategy to the analgesic
needs. Depending on the results, the World
Health Organization (WHO) pain scale
becomes, in many cases, a barrier to the proper
treatment of many types of pain, as it follows
pharmacological steps until the best drug for
the individual is found. Refractory pain man-
agement is a challenge to all parts of the
healthcare system to correctly use the available
pharmacological arsenal, including referring
these patients to pain units. There seems to be a
pharmacological gap in this group of patients,
which may be solved by new types of drugs that
could control the pain, without resorting to
interventional or surgical strategies. The data
suggest high consumption of weak and strong
opioids, which is continuing to increase, for the
treatment of refractory chronic pain associated
with OA, even though neither OARSI nor the
ACR recommends them, but rather they
emphasize the use of non-pharmacological
measures. This is because they consider the
benefit/risk of current drug treatments to be
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weak [18, 19], particularly as two-thirds of
patients with chronic OA pain are aged 65 years
or more according to the Spanish National
Health Survey 2017 [36], and that this popula-
tion group is more prone to use NSAIDs or
opioids [34, 35]. However, our study highlights
the increase in this group, in line with current
trends around the world [22, 51, 52]. We do not
know if health professionals have made an
individual valuation (benefit–risk) before start-
ing treatment, although this kind of treatment
was common and seems to be increasing. As an
example, Ackerman et al. [52] quantified the
current use of opioids for OA pain in Australia
and concluded that OA-related opioid use will
continue to increase substantially, and that
these projections represent a conservative esti-
mate of the total financial burden, given the
costs associated with the adverse effects of these
drugs, especially in older people [34, 35]. Except
for methodological differences, our results are
in line with the literature reviewed, and are
worrisome given the fact that the expected
trend in future utilization of opioid drugs in
Spain is increasing considerably [22, 53]; then,
as population aging progresses, one may antic-
ipate a substantial increment in health expen-
ditures but also more disability for patients with
OA and premature death. It is also worrisome
that despite recommendations from scientific
societies, it seems that, to date, there are no
specific measurements from health authorities
to counterbalance such an increment in opioid
utilization. Perhaps, and as mentioned above,
novel analgesic therapies based on antibodies
that inhibit the function of nerve growth factor
that should be available soon could minimize
the epidemic of opioid use [53, 54].

Study Limitations

The possible limitations of the study affect
those of all retrospective studies, such as the
under-recording of the disease or the possible
variations in professionals and patients as a
result of the observational design, and even the
measurement system used for the main vari-
ables, or the possible existence of classification
or selection bias. In this respect, the possible

inaccuracy of the definition of refractory pain in
the diagnosis of OA, or missing variables that
could have influenced the results, should be
considered as limitations. Another possible
limitation was due to treatment discontinua-
tion because of poor tolerability being assumed
after more than 30 days without renewing the
initial medication dispensed in the community
pharmacy and without refills during the study
follow-up, whereas in cases of abandonment the
cause could not be identified, and possible
combinations of analgesic medication with
other non-pharmacological therapies were not
taken into account. Another possible limitation
refers to considering patients who continued to
show a pain intensity of 5 or higher on the pain
scale after the NSAID plus opioid sequence as
refractory, regardless of the relative reduction in
pain intensity. We suggest, as do other authors
[46–48], that a pain intensity of greater than 5 is
enough to consider that the therapeutic goal of
pain reduction has not been achieved. In our
study, only 246 of the 2782 patients (8.8%) who
continued to be treated with the initial opioid
at 36 months showed a reduction in pain of
more than 30% of the baseline value, and only
72 (2.6%) achieved a reduction of 50% or
higher, which means that despite continuing
treatment with an opioid, patients with OA and
chronic pain require further reductions in than
those conferred by the NSAID plus opioid
treatment sequence.

Despite these limitations, the strengths of
the study include the lack of observational
studies in real-world conditions in the literature
consulted, which makes it difficult to compare
the results but enhances the value of this study.
In addition, the fact that the study included a
large number of subjects from seven Spanish
Autonomous Communities increases the repre-
sentativeness of the results and, therefore, their
extrapolation to the entire Spanish NHS.
Moreover, the incidence of initiation of treat-
ment of OA with opioids in the study period
(2010–2015, both included) shows parallels and
magnitudes similar to the study of opioid use in
Spain recently carried out by the Spanish
Medicines Agency [22], which supports the
reliability of the results.
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CONCLUSIONS

Further studies in usual clinical practice will be
required to reinforce the consistency of our
results. That is, the treatment of refractory pain
due to OA can increase health costs without
ostensibly improving pain control and worsen-
ing the disease burden in terms of cognitive
functioning and the basic activities of daily
living. Also, and compared with general popu-
lation, an excess in all-cause deaths was
observed particularly in those taking strong
opioids. New therapeutic approaches to the
treatment of refractory pain may be necessary,
especially in patients most refractory to existing
drugs. In conclusion, in usual clinical practice,
there was an appreciable percentage of patients
with OA refractory to usual pharmacological
treatment, which was accompanied by high
healthcare costs for the Spanish NHS, while the
disease burden worsened substantially in a rel-
ative short period of treatment.
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