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ABSTRACT

Introduction: There is limited evidence on the
consumption of analgesics in real-world large
cohorts of patients with osteoarthritis (OA),
especially in those with comorbidities. We
aimed to characterize the use of pharmacologi-
cal analgesic treatments, evaluate standardized
comorbidity rates, and assess treatment trends.
Our hypotheses were: (1) OA patients generally
consume low and inconsistent pharmacological

analgesic treatments; (2) analgesic treatment is
often non-congruent with comorbidity-related
safety concerns.
Methods: The study was carried out at the sec-
ond largest health maintenance organization in
Israel. Members aged 18 years or above who
were diagnosed with OA before December 31,
2018, were included. Information was obtained
from the members’ electronic medical record
(EMR) including data on dispensed prescrip-
tions, which were used to estimate analgesic
consumption.

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s40744-021-00329-5.

N. Fallach (&) � G. Chodick
Kahn-Sagol-Maccabi Research and Innovation
Institute, Maccabi Healthcare Services, Tel Aviv,
Israel
e-mail: fallach_n@mac.org.il

G. Chodick
Sackler School of Medicine, Tel Aviv University, Tel
Aviv, Israel
e-mail: hodik_g@mac.org.il

M. Tirosh
Medical Affairs Pfizer Israel, Herzliya, Israel
e-mail: matanya.tirosh@pfizer.com

E. Eisenberg
Rambam Health Care Campus, Haifa, Israel

E. Eisenberg
Rappaport Faculty of Medicine, Technion-Israel
Institute of Technology, Haifa, Israel
e-mail: e_eisenberg@rambam.health.gov.il

O. Lubovsky
Barzilai Medical Center Ashkelon Israel, Faculty of
Health Sciences, Ben-Gurion University of the
Negev, Beer-Sheva, Israel
e-mail: omril@bmc.gov.il

Rheumatol Ther (2021) 8:1129–1141

https://doi.org/10.1007/s40744-021-00329-5

http://orcid.org/0000-0002-7483-9605
https://doi.org/10.1007/s40744-021-00329-5
https://doi.org/10.1007/s40744-021-00329-5
https://doi.org/10.1007/s40744-021-00329-5
https://doi.org/10.1007/s40744-021-00329-5
http://crossmark.crossref.org/dialog/?doi=10.1007/s40744-021-00329-5&amp;domain=pdf
https://doi.org/10.1007/s40744-021-00329-5


Results: A total of 180,126 OA patients were
included in our analyses; analgesics were dis-
pensed to 64.2% of the patients, with oral
NSAIDs and opioids dispensed to 34.1 and
22.9% of the OA population, respectively.
Analgesic use increased with time lapsed from
OA diagnosis (p\0.001), up to a median of
59 days covered (IQR, 20–175) after 21 years.
Rates of most comorbidities in the OA popula-
tion were higher compared to the MHS general
population. Patients with comorbidities used
more NSAIDs and opioids compared to those
without them.

Conclusions: Most OA patients use analgesics,
usually oral NSAIDs. Analgesic use remains rel-
atively low throughout the years, indicating
that many OA patients are not being treated
pharmacologically for pain on a regular basis.
Despite having higher rates of several comor-
bidities compared to MHS general population,
many OA patients are still treated with anal-
gesics that can be associated with a worsening
in comorbidity.
Graphic Abstract:
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Key Summary Points

There is limited evidence on the
consumption of analgesics in real-world
large cohorts of patients with
osteoarthritis

We hypothesized that OA patients
generally consume low and inconsistent
pharmacological analgesic treatments and
that analgesic treatment is often non-
congruent with comorbidities related
safety concerns

Analgesic use increased with time elapsed
from OA diagnosis up to a median of
59 days covered after 21 years

Patients with comorbidities used more
NSAIDs and opioids compared to those
without them

Despite having higher rates of several
comorbidities, many OA patients are still
treated with analgesics that can be
associated with a worsening in
comorbidity

DIGITAL FEATURES

This article is published with digital features,
including a summary slide and visual abstract,
to facilitate understanding of the article. To
view digital features for this article go to https://
doi.org/10.6084/m9.figshare.14618364.

INTRODUCTION

Osteoarthritis (OA) is a common synovial joint
disorder with focal areas of damage to articular
cartilage, usually afflicting load-bearing joints
[1]. OA prevalence increases with age such that
13.9% of adults[25 years old have clinical OA

of at least one joint, while 33.6% of adults [
65 years show evidence of OA [2, 3].

The hallmark symptom of OA is pain, and it
is the main reason these patients seek medical
help [4, 5]. There is no cure for OA, but there are
efficacious pharmacological and nonpharma-
cological interventions that can reduce pain
and improve functioning and quality of life.
Management of OA-related pain includes life-
style alterations and the use of analgesics (e.g.,
acetaminophen) and topical agents as well as
nutraceuticals [6]. When these measures fail,
patients may be prescribed non-steroidal anti-
inflammatory drugs (NSAIDs) and opioids
although serious safety concerns regarding the
long-term use of these classes of analgesics have
been raised [6, 7].

OA patients often suffer from comorbidities
including cardiovascular diseases (CVD), stroke,
peptic ulcer, hypertension, depression, and
diabetes [8–11]. Individuals with OA were 1.2
times more likely to have any comorbidity than
non-OA controls and 2.5 times more likely to
have C 3 comorbidities [10]. Comorbidity
influences the pharmacological treatment
choice and usage of analgesics in OA [10].

There is limited contemporary evidence
worldwide on the consumption of analgesics
and the use of pain drugs in OA patients with
comorbidities in real-world large cohorts. In an
attempt to overcome these shortcomings, we
conducted a retrospective cohort study, utiliz-
ing an electronic healthcare database on a large
unselected population, aimed to (1) character-
ize the use of pharmacological treatments in a
real-world setting based on pharmacy dispensed
data, (2) evaluate standardized comorbidities
rates, and (3) assess treatment trends according
to disease duration and comorbidities. Since
current available treatment may cause side
effects and is not recommended in some mor-
bidities [6, 7], we hypothesized that: (1) OA
patients generally consume low and inconsis-
tent pharmacological analgesic treatments and
(2) analgesic treatment is often non-congruent
with comorbidity-related safety concerns.
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METHODS

Settings

The Israeli National Health Insurance Act guar-
antees a universal health care services basket to
all Israeli citizens through four nationwide
health funds. The study was carried out at
Maccabi Healthcare Services (MHS), the second
largest health maintenance organization in
Israel, insuring 2.6 million members country-
wide, of whom approximately 75% are adults,
aged[18 years. According to the Israeli
National Health Insurance Act, MHS may not
bar any citizen who wishes to join it; therefore,
every sector of the Israeli population is repre-
sented in MHS. Members’ retention rate in
Maccabi is very high (99% per year); therefore,
during the 2 recent decades,[80% of the study
population has been continuously insured by
MHS since birth. Data are automatically col-
lected and include comprehensive laboratory
data from a single central laboratory, full phar-
macy prescription and dispensation data, and
extensive demographic data on each patient.

Study Cohort

Eligible for this analysis were MHS members
aged C 18 years who were diagnosed with OA
according to the International Classification of
Diseases, Ninth Revision, Clinical Modification
715.x (ICD-9), before December 31, 2018. We
included members who were continuously
insured between January 1, 2013, and December
31, 2018 (inclusive) to guarantee complete data
collection. Due to the retrospective, non-inter-
ventional nature of the study, informed consent
was not obtained from the patients. However,
Maccabi’s Ethics Committee approved the con-
duct of the study and the publication of its
results (approval #0100-19-MHS).

Clinical Variables

From the member’s electronic medical records
(EMR), we obtained information on the date of
birth, sex, and diagnosis of underlying condi-
tions using ICD-9 codes and MHS’s existing

registries for chronic diseases, which are com-
monly linked to OA and may cause pain or
affect pain treatment [8–12], including diabetes
[13], cardiovascular disease (CVD) [14], hyper-
tension [15], inflammatory bowel disease (IBD),
chronic kidney disease (CKD), and osteopenia/
osteoporosis [16]. CVD was classified into
myocardial infarction, transient ischemic
attack, cerebrovascular accident, ischemic heart
disease, congestive heart failure, and peripheral
vascular disease. Cancer history was obtained
from the Israel National Cancer Registry and
MHS cancer registry, which draws from
pathology reports and diagnoses linked to can-
cer medication approvals. Data on dispensed
prescriptions were used to estimate pain medi-
cation consumption (i.e., analgesics), catego-
rized as glucosamine, oral or topical
nonsteroidal anti-inflammatory drugs (NSAIDs),
opioids, paracetamol, metamizole, or duloxe-
tine. Although glucosamine is defined as a
symptomatic slow-acting drug in OA and not an
analgesic, for the purpose of this study it was
included as one since it has some effect on pain
relief [17]. Analgesic use was defined based on
standard doses and calculated as days covered
(DC) per year with dispensed medications
within 1 year.

Statistical Analysis

Point prevalence was calculated for December
31, 2018. Prevalent patient characteristics are
presented as means and standard deviations for
continuous variables and frequencies for cate-
gorical variables. Comparisons between groups
were calculated with chi-square tests. Medica-
tion use was assessed in 2018 and during the
first-year post-diagnosis for incident cases dur-
ing 2013–2018. Linear regression was used to
test for trends. MHS general population
comorbidity rates were directly standardized
according to age (5-year band), sex, and BMI
(standard World Health Organization thresh-
olds for BMI) using the OA population structure
as reference. A P value B 0.05 was considered
significant. All statistical calculations were per-
formed using SAS� version 9.4.
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RESULTS

The point prevalence of OA among MHS’s
1,562,056 adult members was 11.5% (95% CI
11.5–11.6; N = 180,126). The mean age of OA
patients was 58.5 ± 11.9 years with an average
BMI of 29.5 ± 6.2 (kg/m2), and 64.3% were
females. The mean duration of OA was
9.0 ± 5.9 years.

Analgesic Use

Analgesics were dispensed to 72.9% of the
patients during the first year after diagnosis
(Table 1). Oral NSAIDs were dispensed to nearly
half of the OA cohort, while topical NSAIDs,
opioids, and glucosamine were dispensed to
20.1, 22.5, and 10.9% of the OA patients,
respectively (Table 1). The most common
specific medications dispensed in the first-year
post-diagnosis were etoricoxib (23.3%), parac-
etamol (19.4%), metamizole (18.6%), codeine
(15.1%), etodolac (14.9%), and diclofenac
(14.1%) (Supplement Table S1).

During 2018, analgesics were dispensed to
64.2% of the entire OA cohort, while 33.1%
used medications from more than one phar-
macological class; 34.1% used oral NSAIDs,

22.9% opioids, 17.8% topical NSAIDs, and 5%
glucosamine. A median DC of 39 (interquartile
range [IQR], 20–90 days) was observed for
analgesic users in 2018. Relatively low levels
were observed for oral NSAIDs (20 [10–34] days),
opioids (27 [10–72] days), topical NSAIDs (10
[10–20] days), paracetamol (15 [10–30] days),
and metamizole (20 [10–40] days). The highest
levels were observed for glucosamine (90
[30–180] days) and duloxetine (206 [58–354]
days). Similar levels were observed during the
first year after diagnosis for patients diagnosed
between 2013 and 2018. In 2018, analgesic use
increased with time lapsed from OA diagnosis
from a median of 27 days covered (IQR, 14–54)
during the first year post-diagnosis to 59 (IQR,
20–175) after 21 years (p\0.001, Fig. 1).

Comorbidities

Hypertension was the most common comor-
bidity, present in 58.4% of OA patients
(Table 2). Other frequent comorbidities include
chronic kidney disease (34.1%), diabetes
(26.2%), and ischemic heart disease (11.9%).
Compared to the age, sex, and BMI standardized
rates in the MHS general population, the
prevalence of cardiovascular diseases, other

Table 1 Analgesic use in the first-year post-diagnosis during 2013–2018 and among the entire OA cohort in 2018

Pharmacological
group

First year post-diagnosis OA patients during 2018

Incident cases
N = 67,483
n (%)

Days
covered, IQR

Prevalent cases
N = 180,126
n (%)

Days
covered, IQR

> 1 type of
medication n (%)

All analgesics 49,177 (72.87%) 40, 20–90 115,674 (64.22%) 39, 17–100 59,616 (33.10%)

Oral NSAIDs 33,419 (49.52%) 20, 10–39 61,460 (34.12%) 20, 10–34 15,469 (8.59%)

Opioids 15,212 (22.54%) 22, 10–45 41,230 (22.89%) 27, 10–72 9701 (5.39%)

Topical NSAIDs 13,585 (20.13%) 10, 10–21 32,154 (17.85%) 10, 10–20 3081 (1.71%)

Paracetamol 13,074 (19.37%) 15, 10–30 39,686 (22.03%) 15, 10–30

Metamizole 12,533 (18.57%) 15, 7–30 39,332 (21.84%) 20, 10–40

Glucosamine 7378 (10.93%) 90, 30–120 8986 (4.99%) 90, 30–180

Duloxetine 1354 (2.01%) 146, 30–336 4858 (2.70%) 206, 58–354

OA osteoarthritis; IQR interquartile range; NSAID non-steroidal anti-inflammatory drugs
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chronic comorbidities, and smokers was higher
in OA patients (p\0.001), except for osteo-
porosis, for which a similar standardized rate
was observed in the MHS general population.

Comorbidities and Analgesic Use

Within the OA cohort of patients with comor-
bidities, oral NSAIDs were used more frequently
than other drugs, except in the cerebrovascular
accident patient group for whom simple anal-
gesics (paracetamol and metamizole) were used
the most (p\0.001; Table 3). OA patients
diagnosed with a cerebrovascular accident,
peripheral vascular disease, diabetes, hyperten-
sion, fibromyalgia, or depression/anxiety used
more opioids compared to the OA patients
without these diagnoses (p\0.05; Fig. 2). In
contrast, oral and topical NSAIDs and glu-
cosamine were used more by individuals with-
out these comorbidities (p\0.001; Supplement
Table S2). Patients with chronic kidney disease

used fewer medications than those without the
disease.

DISCUSSION

The current study utilized a large Israeli
healthcare provider database to assess the use of
analgesics, treatment trends by disease dura-
tion, and comorbidities. The main findings
include the following: (1) Analgesics were dis-
pensed to almost three out of four OA patients
during the first year after diagnosis, as nearly
half used oral NSAIDs, while one out of 4–5
patients used opioids. (2) During 2018, anal-
gesics were dispensed to approximately two out
of three patients, and medications from more
than one pharmacological group were dis-
pensed to around one third of the total OA
cohort. (3) Analgesic medication use increased
with OA disease duration but remained rela-
tively low over the years. (4) OA patients had
higher rates of cardiovascular diseases, diabetes,

Fig. 1 Association between analgesic consumption during 2018 and years since OA diagnoses. Regression line with 95%
confidence limit; OA osteoarthritis
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hypertension, and cancer compared with
patients in the MHS general population after
adjustment by age, sex and BMI. (5) Many
patients were prescribed NSAIDs despite suffer-
ing from a concomitant disease that can worsen
with NSAID use.

Analgesic Use

Pain is the most common symptom of OA [4, 5]
and leads to the use of analgesics [18–23]. Sev-
eral recent treatment guidelines for pain due to
OA are available [6, 24, 25] with a recommen-
dation for the use of NSAIDs at an early

treatment stage, when the use of other agents
such as paracetamol and opioids is controver-
sial. However, there is still an unmet need for
OA pain treatment. Most of the available phar-
macological treatments, including NSAIDs,
have side effects, which limit their use on a
routine basis or are considered ineffective for
OA pain [6, 24, 25]. Furthermore, pain relief
after analgesic use is inadequate in many
patients [26], and long-term treatment has only
a small effect, if any, for change in pain [17].

Despite the existence of several guidelines
for the treatment of OA, the practical treatment
of OA is not homogeneous in all countries. Our

Table 2 Comorbidities among OA patients 2013–2018

Comorbidities (2013–2018) OA cohort
N = 180,126

MHS general population
standardized for age, sex, and BMI

n % %, RR

Cardiovascular disease (CVD)

Myocardial infraction 7658 4.25 3.50, 1.2

Transient ischemic attack 3698 2.05 1.44, 1.4

Cerebrovascular accident 5453 3.03 2.22, 1.4

Peripheral vascular disease 5642 3.13 2.34, 1.4

IHD 21,359 11.86 9.35, 1.3

CHF 5198 2.89 1.95, 1.5

Other chronic comorbidities

Cancer 36,212 20.10 16.29, 1.2

Diabetes 47,229 26.22 20.85, 1.3

Hypertension 105,252 58.43 47.67, 1.2

Osteoporosis 41,260 22.91 23.58, 1.0

Chronic kidney disease 61,490 34.14 30.89, 1.1

Smoking

Ever smoked 43,894 24.37 11.01, 2.2

Never smoked 126,552 70.26 82.67, 0.8

Mortality

During 2019 3403 1.89 1.90, 1.0

OA osteoarthritis; MHS Maccabi Healthcare Services; RR rate ratio; CVD cardiovascular disease; IHD ischemic heart
disease; CHF congestive heart failure
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findings show that during the first year after
diagnosis, oral NSAIDs were dispensed to nearly
half of our OA cohort and 22.5% used opioids,
while Cho et al. [27] in Korea and Thorlund
et al. [28] in Sweden reported only 12.2 and
14.7% of knee OA patients treated with opioids
as an early treatment, respectively. In the UK,
approximately 44% of patients were prescribed
an analgesic within 1 month after OA diagnosis,
with oral NSAIDs the most frequently

prescribed [29]. During 2018, nearly two-thirds
of our OA patients used analgesics, with oral
NSAIDs as the most used pharmacological
group, but by a relatively low rate of approxi-
mately one-third of the patients. Previous
database studies based on data from the years
2013–2017 indicated that treatment practice of
analgesics varies among countries [18, 30].
Japanese and Korean database studies claimed
that NSAIDs were prescribed to about 90 and

Table 3 Use of medication by comorbidity during 2018

Comorbidities N (%) used

Oral NSAIDs Opioids Glucosamine Simple analgesics Duloxetine

Total OA cohort (N = 180,126) 33,419 (18.6) 15,212 (8.4) 7378 (4.1) 21,165 (11.8) 1354 (0.8)

Cerebrovascular accident (N = 5453) 577 (10.6) 505 (9.3) 117 (2.1) 626 (11.5) 53 (1.0)

Chronic kidney disease (N = 61,490) 7459 (12.1) 4542 (7.4) 1698 (2.8) 6386 (10.4) 383 (0.6)

Depression/anxiety (N = 21,455) 3882 (18.1) 2288 (10.7) 819 (3.8) 2926 (13.6) 451 (2.1)

Diabetes (N = 47,229) 7270 (15.4) 4302 (9.1) 1496 (3.2) 5833 (12.4) 455 (1.0)

Fibromyalgia (N = 31,498) 6549 (20.8) 3370 (10.7) 1420 (4.5) 4440 (14.1) 598 (1.9)

Hypertension (N = 105,252) 16,452 (15.6) 9162 (8.7) 3796 (3.6) 12,401 (11.8) 763 (0.7)

IHD (N = 21,359) 2757 (12.9) 1773 (8.3) 631 (3.0) 2422 (11.3) 162 (0.8)

Myocardial infraction (N = 7658) 971 (12.7) 657 (8.6) 217 (2.8) 865 (11.3) 51 (0.7)

Peripheral vascular disease (N = 5642) 655 (11.6) 523 (9.3) 119 (2.1) 655 (11.6) 58 (1.0)

OA osteoarthritis; IHD ischemic heart disease; NSAID non-steroidal anti-inflammatory drug; simple analgesics include
paracetamol and metamizole

Fig. 2 Comorbidities and use of Oral NSAIDs and
opioids (during first year post-diagnosis of OA) between
2013 and 2018 among OA patients. OA osteoarthritis;
IHD ischemic heart disease; CKD chronic kidney disease;

CVA cerebrovascular accident; IHD ischemic heart disease;
MI myocardial infraction; PVD peripheral vascular disease;
ONSAID oral non-steroidal anti-inflammatory drug
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82.5% of OA patients, respectively, in a single
year [18, 21]. In contrast, a recent publication
from Belgium [22] reported that NSAIDs were
prescribed to 29.4% of knee OA patients in
2015, a relatively similar rate to our observation
in Israel. We found that 22.9% of OA patients
used opioids, similar to the rates observed in
Sweden (23.7%) [23] and the US (27%) [31], but
higher than the 10% reported in Belgium [22]
and Japan [18]. Paracetamol was used by
approximately 20% of the OA patients in our
study, a similar rate to Japan [18] and Belgium
[22], but much higher than in Korea [21].
Although there are similarities between our
rates and those observed in other countries,
there are some differences which are mainly due
to differences in pricing, regulations, and local
guidelines and variations in both patients’ and
physicians’ preferences [18].

According to our findings, in 2018, medica-
tions from more than one pharmacological
group were dispensed to 33.1% of OA patients,
which might indicate that a single treatment is
not sufficient for some patients. Although
making OA pain treatment more challenging,
this finding is not surprising as the mean dura-
tion of OA in our patients was 9.0 years. In
another study, Gore et al. [32] found that ther-
apy switching, augmentation, and discontinu-
ation occurred within 2 months after treatment
initiation in two-thirds of patients and within
6 months in[90% of patients.

We also found a significant positive associa-
tion between years from diagnosis and anal-
gesics dispensed expressed by days covered. This
increase can be due to the progression of OA
and deterioration in patients’ pain over time.

Analgesic treatment practice may indicate
that almost all pharmacological groups (except
for glucosamine and duloxetine) were used
mainly as rescue therapy and not regularly. This
is expressed by the observed days covered of any
analgesics during 2018 for the entire OA cohort
and also during the first year post-diagnosis
with a median of only 39–40 days. According to
the total amount dispensed to patients, and
consistent with our first hypothesis, we assume
that most patients do not consume pain treat-
ment on a routine basis even though they may
suffer from OA pain. This may be due to an early

stage of the disease, and less severity and extent
of pain, but may also be caused by inefficiency
or concerns about treatment adverse events.

Comorbidities

OA patients have higher rates of comorbidities,
including CVD, diabetes, and hypertension
[8–11]. We found increased rates of several
comorbidities among OA patients compared to
the MHS general population, including CVD,
diabetes, CKD, cancer, and hypertension,
though causation cannot be determined. The
mean BMI in our study was borderline obese—
29.5 kg/m2—which is a known risk factor for
OA [33] as well as for many comorbidities [34].

In contrast to several meta-analyses that
found no association of smoking with the onset
of knee OA [33], or even an inverse association
[35], there was a higher rate of ever smokers
among the OA patients in our study compared
to the MHS general population. However, we did
not seek to provide evidence of a causal rela-
tionship between OA and smoking or a dose-
dependent clinical effect of smoking on OA.

There is evidence that atherosclerosis (AS)
might influence the progression of OA [36],
which may explain the high rate of CVD in OA
patients compared to the MHS general popula-
tion. An alternative underlying mechanism
could be related to the higher risk of disabilities
among OA patients [37] that may lead to immo-
bility, increasing thereby the risk of a CVD dis-
ease [11]. As opposed to other comorbidities,
osteoporosis was more common in the MHS
general population than in patients with OA, as
suggested in a review of pertinent literature [38].

Comorbidities and Analgesic Use

The presence of comorbidities, which is com-
mon in OA patients who are usually old and
consume additional pharmacological treat-
ments, increases the complexity of managing
pain in these patients [12]. Both NSAIDs and
opioids have significant drug-drug interactions,
which can cause adverse events [39]. NSAID use
is not recommended in patients with CVD and
chronic kidney disease (CKD) [6, 24, 25].

Rheumatol Ther (2021) 8:1129–1141 1137



Furthermore, NSAIDs may have a mediating
role in the relationship between OA and CVD.
According to Atiquzzaman et al., approximately
41% of the total effect of OA on increased CVD
risk was mediated by NSAIDs [40].

Despite this risk, NSAIDs are commonly
misused in OA patients with CVD. In line with
our second hypothesis, we found that 10–15% of
patients with cardiovascular risk used NSAIDs,
whereas Lanas et al. reported that OA patients
with a positive CVD history used non-selective
NSAIDs or COX-2-selective NSAIDs in 41.3 and
31.7% of patients, respectively [41]. Patients
with CRF, IHD, post-MI/CVA were prescribed
NSAIDs less often than patients without these
comorbidities, yet[ 10% used NSAIDs that are
not recommended for them. For opioids, which
may cause cognitive impairment and falls in the
elderly population [7], we found a higher rate of
use in patients with CVA, diabetes, HTN, and
PVD compared to patients without these
comorbidities. Power et al. [42] reported that
opioid usage was more common in patients with
a higher number of comorbidities. Several pre-
vious reports have shown an association among
COPD, depression, musculoskeletal diseases,
and higher opioid use in OA patients [27, 43].

We found that specific comorbidities influ-
enced drug choice. NSAID use was more com-
mon than opioid use in patients with all
comorbidities we examined, except for CRF,
which may be due to the higher availability of
NSAIDs and the tendency to decrease and delay
the use of opioids.

Our findings highlight the challenge in
treating OA pain. An OA patient who suffers
from CKD and IHD has limited treatment
options, especially long term. Such patients face
a hard decision—taking a drug which may
worsen his or her comorbidity or continuing to
suffer from pain. There is a need to develop
additional strategies and treatment options for
pain in OA patients in general, particularly for
patients who suffer from other comorbidities.

Strengths and Limitations

This study has several strengths, including high-
quality data obtained from the MHS digital

database, and comprehensive review of patient
medical records, pharmacy purchasing, long
follow-up, and relatively recent data. This real-
world report is unique in utilizing data from a
geographically diverse cohort, with well-ascer-
tained outcomes. In Israel, every citizen must be
enrolled in a health fund of their choice, with-
out any limitations of preconditions or age;
thus, the MHS population likely represents the
Israeli population. Real-world evidence has the
potential to allow researchers to answer ques-
tions efficiently while yielding answers relevant
to broader populations of patients than would
be possible in a specialized research environ-
ment [44].

Several limitations should be considered
when interpreting these results. First, the pre-
sent study is retrospective and observational
and thus shares the inherent drawbacks of such
a design. Second, since the diagnosis of OA in
our study is based mostly on administrative
coding, compounded by the inability to verify
imaging for diagnosis confirmation, a potential
coding bias could significantly impact the
results. Third, our data on analgesic use are
based on drug dispensation restricted to MHS
pharmacies. Some types of analgesics, such as
paracetamol, metamizole, and a few NSAIDs,
can be dispensed without a prescription in
pharmacies not contracted with MHS. There-
fore, there might be an underestimation of
these medications’ use in our study. Addition-
ally, we describe drug dispensation and not
actual consumption or change in treatment
regimen (e.g., switching), which might also
influence the results. Fourth, we do not have
data about pain and disease severity. These
factors have a high impact on the need for
pharmacological treatment for OA pain. The
relatively low rate of analgesics use may be due
to a high percentage of mild severity patients.
Fifth, unmeasured confounders, such as meno-
pausal status, cannot be ruled out. Lastly, we
were unable to link the condition of interest,
OA, with the use of a particular analgesic
because of possible coexistence of other pain
conditions (low back pain for example).
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CONCLUSIONS

Most OA patients use analgesics, with oral
NSAIDs as the most dispensed pharmacological
group. Even though there is a direct correlation
between analgesic use and years from diagnosis,
it remains relatively low, which may indicate
that for whatever reasons many OA patients are
not being treated pharmacologically for pain on
a regular basis. OA patients have higher rates of
several comorbidities, including CVD, that may
impact the choice of treatment practice. There
are still many OA patients treated with anal-
gesics that can be associated with a worsening
in comorbidity.
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