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Abstract
Background Osteoarthritis (OA) is a major cause of chronic pain. Non-steroidal anti-inflammatory drugs (NSAIDs) are 
analgesics commonly used for musculoskeletal pain; however, NSAIDs can increase the risk of certain adverse events, such 
as gastrointestinal bleeding, edema, heart failure, and hypertension.
Objective The objective of this study was to characterize existing comorbidities among patients with OA. For patients with 
OA with and without a coexisting medical condition of interest (CMCOI), we estimated the prevalence of prescribing and 
dispensing NSAIDs pre-OA and post-OA diagnosis.
Methods Data from three large administrative claims databases were used to construct an OA retrospective cohort. Databases 
leveraged were IBM MarketScan Medicare Supplemental Database (MDCR), IBM MarketScan Commercial Database 
(CCAE), and Optum’s de-identified  Clinformatics® Data Mart Database (Optum CDM). The OA study population was 
defined to be those patients who had an OA diagnosis from an inpatient or outpatient visit with at least 365 days of prior 
observation time in the database during January 2000 through May 2021. Asthma, cardiovascular disorders, renal impairment, 
and gastrointestinal bleeding risks were the CMCOI of interest. Patients with OA were then classified as having or not 
having evidence of a CMCOI. For both groups, NSAID dispensing patterns pre-OA and post-OA diagnosis were identified. 
Descriptive analysis was performed within the Observational Health Data Sciences and Informatics framework.
Results In each database, the proportion of the OA population with at least one CMCOI was nearly 50% or more (48.0% 
CCAE; 74.4% MDCR; 68.6% Optum CDM). Cardiovascular disease was the most commonly observed CMCOI in each 
database, and in two databases, nearly one in four patients with OA had two or more CMCOI (23.2% MDCR; 22.6% Optum 
CDM). Among the OA population with CMCOI, NSAID utilization post-OA diagnosis ranged from 33.0 to 46.2%. Following 
diagnosis of OA, an increase in the prescribing and dispensing of NSAIDs was observed in all databases, regardless of 
patient CMCOI presence.
Conclusions This study provides real-world evidence of the pattern of prescribing and dispensing of NSAIDs among patients 
with OA with and without CMCOI, which indicates that at least half of patients with OA in the USA have a coexisting 
condition. These conditions may increase the risk of side effects commonly associated with NSAIDs. Yet, at least 32% of 
these patients were prescribed and dispensed NSAIDs. These data support the importance of shared decision making between 
healthcare professionals and patients when considering NSAIDs for the treatment of OA in patients with NSAID-relevant 
coexisting medical conditions.
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Optum CDM  Optum de-identified Clinformatics® Data 
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Key Points 

Over half of all patients with osteoarthritis (OA) have 
evidence of a coexisting medical condition of interest 
(cardiovascular risk [to include hypertension], gastroin-
testinal bleeding risk, asthma, and renal impairment) that 
may put them at a higher risk of side effects associated 
with non-steroidal anti-inflammatory drug (NSAID) use.

Prescribing and dispensing NSAIDs to patients with OA 
with an NSAID-relevant coexisting medical condition 
of interest is substantial, with NSAID prescribing and 
dispensing increasing post-OA diagnosis.

This real-world study supports the importance of shared 
decision making between healthcare professionals and 
patients when considering NSAIDs for the treatment of 
OA in patients with NSAID-relevant coexisting medical 
conditions.

1 Introduction

Osteoarthritis (OA) is a major cause of chronic pain, affect-
ing over 32.5 million US adults [1–3]. The use of non-steroi-
dal anti-inflammatory drugs (NSAIDs) for musculoskeletal 
pain is common [4–8]. Non-steroidal anti-inflammatory 
drugs are effective pain relievers, acting by inhibition of 
cyclooxygenase (COX) enzymes and thereby blockage 
of prostaglandin biosynthesis. However, inhibiting these 
enzymes can lead to an increase in certain adverse events 
[6, 8, 9]. Specifically, COX-1 inhibition increases the risk for 
gastrointestinal (GI) bleeding, vasoconstriction, decreased 
glomerular filtration rate, sodium retention, edema, and 

antiplatelet effects. Cyclooxygenase-2 inhibition leads to 
an increased risk for edema, heart failure, hypertension, 
and thrombotic events, such as myocardial infarction [10]. 
Based on this evidence, the labels for over-the-counter and 
prescription NSAIDs contain warnings about a higher risk of 
side effects for patients with coexisting medical conditions, 
such as asthma, cardiovascular (CV) disorders, GI bleeding, 
renal insufficiency, and liver disease. However, coexisting 
medical conditions, concomitant medications, and often the 
lack of awareness thereof contribute to treatment challenges 
that healthcare professionals (HCPs) face daily. Informa-
tion from healthcare administrative claims databases that 
are representative of the majority of Americans can pro-
vide insights into the frequency of patients with OA with 
relevant comorbidities and their subsequent NSAID utili-
zation, thereby providing important reminders to clinicians 
and individuals responsible for creating relevant treatment 
guidelines to consider comorbidities when prescribing, or 
providing guidance regarding, medication to manage chronic 
pain caused by OA. To characterize the current pattern of 
prescribed and dispensed non-aspirin NSAID utilization 
among patients with OA with and without coexisting medi-
cal conditions of interest (CMCOI) in the USA, individuals 
with a diagnosis of OA were identified in three healthcare 
claims databases and utilization of NSAIDs before and after 
OA diagnosis was determined.

2  Methods

We followed a retrospective cohort design using real-
world data from four administrative claims data sources. 
Figure 1 illustrates the overall design. Patients with OA 
(study population) were defined in all data sources during 
January 2000 through May 2021. A new OA diagnosis was 
considered the index date for follow-up and the follow-up 
continued for 365 days.

2.1  Data Sources

Three large healthcare claims databases representing a large 
portion of the US population served as the source of de-
identified patient-level information for this retrospective 
cohort study. The  IBM®  MarketScan® Commercial Claims 
and Encounters Database (CCAE) is a large US claims data-
base representing individuals, their spouses, and dependents 
who are enrolled in private, employer-sponsored insurance 
health plans. The  IBM®  MarketScan® Medicare Supple-
mental Database represents the health services provided 
to retirees with primary or Medicare supplemental cover-
age through private health plans. The Optum de-identified 
 Clinformatics® Data Mart Database (Optum CDM) consists 
of individuals with private health insurance, who are fully 



359NSAID Use Among Patients with OA: A Real-World Study

insured in commercial plans or in administrative services 
only and have Medicare Advantage (Medicare Advan-
tage Prescription Drug) coverage. The versions of CCAE, 
MDCR, and Optum CDM used in this analysis contained 
data on more than 159 million, 10 million, and 91 million 
patient lives, respectively.

The major data elements of these three databases are 
adjudicated health insurance claims from outpatient phar-
macy dispensing claims1 (coded with National Drug Codes), 
as well as inpatient and outpatient medical claims, including 
procedure codes and diagnosis codes (coded in the Inter-
national Classification of Disease, Ninth Revision, Clinical 
Modification or the International Classification of Diseases, 
10th Revision, Clinical Modification). All databases cap-
ture diagnoses and procedures submitted for office visits and 
hospitalizations, as well as prescription drug dispensing in 
retail and mail-order pharmacies. Patient-level information 
in all database records is de-identified and fully compliant 
with US patient confidentiality requirements, including the 
Health Insurance Portability and Accountability Act of 1996. 
These data sources have been standardized to the Observa-
tional Medical Outcomes Partnership Common Data Model 
(CDM) [11, 12]. Extract, transform, and load specifications 
for each data source are available at: https:// ohdsi. github. io/ 
ETL- Lambd aBuil der/. The standardized data were assessed 

using a rigorous data quality process to evaluate conform-
ance, completeness, and plausibility of the data [13].

2.2  Data Ethics and Availability

The New England Institutional Review Board (NEIRB) 
determined that analyses conducted with the Optum data-
base (NEIRB 12-286) or the MarketScan databases (NEIRB 
12-284) do not meet the definition of human subject 
research, and therefore institutional review board review and 
approval was not required. De-identified patient-level data 
were obtained through a commercial license agreement with 
each data holder and are therefore not immediately available 
for further dissemination.

2.3  Selection and Definition of CMCOI

The identification and selection of relevant CMCOI 
were informed by the review of US over-the-counter and 
prescription non-aspirin NSAID labels, with consideration 
as to which of these condition(s) are encountered in typical 
PCP settings as per other literature [14–22]. Through this 
exercise, CV risk (to include diseases such as hypertension, 
cerebrovascular disorders, and heart failure), GI bleeding 
risk, asthma, and renal impairment were deemed in scope 
for this study as CMCOI. Hepatic disorder, though a 
disease appearing within the warning and precautions 
section of NSAID labels, was omitted because warnings in 
prescription labels do not advise caution among individuals 
with pre-existing hepatic disease. Consequently, inclusion 

Fig. 1  Study design. CCAE IBM MarketScan Commercial Database, 
CMCOI coexisting medical conditions of interest, MDCR IBM 
MarketScan Medicare Supplemental Database, Optum CDM Optum’s 

de-identified  Clinformatics® Data Mart Database, NSAIDs non-
steroidal anti-inflammatory drugs, OA osteoarthritis,

1 Accordingly, throughout the remainder of the paper, the phrase 
NSAID “prescribing and dispensing” and “NSAID dispensing” will 
be used to refer to an NSAID outpatient pharmacy dispensing claim.

https://ohdsi.github.io/ETL-LambdaBuilder/
https://ohdsi.github.io/ETL-LambdaBuilder/
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criteria were a diagnosis of any of the following conditions: 
cerebrovascular disease (ischemic and hemorrhagic stroke, 
transient ischemic attack, and others; coronary artery 
disease/ischemic heart disease [including myocardial 
infarction and complications and angina pectoris]; heart 
failure; hypertension); asthma (any diagnosis of asthma); 
renal impairment; and GI ulcer or hemorrhage. Thus, 
throughout the remainder of this report, a patient classified 
as having a CMCOI refers to the presence of one or more 
of these four conditions; it does not indicate the presence 
or absence of any other medical condition. A full list of 
codes defining each of these four CMCOI can be found in 
the Electronic Supplementary Material (ESM).

Each of the four CMCOI was defined using one or more 
Systematized Nomenclature of Medicine (SNOMED) stand-
ard concepts from the Observational Medical Outcomes 
Partnership Vocabulary (version 5.3). The SNOMED con-
cepts used to define each of the four CMCOI were manually 
reviewed to ensure that the included concepts aligned with 
the clinical definition of the CMCOI of interest. For exam-
ple, the definition of GI bleeding risks includes GI ulcers, GI 
hemorrhage, descendent diagnosis codes of these two con-
cepts, as well as anticoagulants and corticosteroids whose 
use is associated with such conditions.

2.4  Study Population

Following Williamson et al., patients with OA were defined 
as patients with an OA diagnosis from an inpatient or outpa-
tient visit with at least 365 days of prior observation time in 
the database during January 2000 through May 2021 [23]. 
In validation studies, this algorithm defining patients with 
OA was reported to have 0.78 sensitivity (95% confidence 
interval 0.75–0.81) and 0.95 specificity (95% confidence 
interval 0.94–0.96) [24]. All concepts/codes used to define 
OA can be found in the ESM.

Once the OA study population had been identified, each 
patient’s electronic claim records were examined for evi-
dence of a CMCOI in the 365 days prior to and including the 
index date (OA diagnosis date). Patients with OA were then 
classified into a dichotomous scheme of having no evidence 
of a CMCOI or having a CMCOI, with patients classified as 
having a CMCOI if they had a diagnosis of or prescription 
consistent with at least one of the listed conditions among 
the four CMCOI within the past 365 days. For both groups, 
non-aspirin NSAID dispensing patterns were characterized 
for the baseline period, defined to be 1 year prior to but 
not including the index date, and for the follow-up period, 
defined to be 1 year post and including the index date. The 
non-aspirin NSAIDs described in this study include all 
branded and generic prescription drugs marketed in the USA 
that contain non-aspirin NSAID ingredients, including, but 
not limited to, celecoxib, diclofenac, etodolac, fenoprofen, 

ibuprofen, indomethacin, ketoprofen, ketorolac, naproxen/
naproxen sodium, and sulindac. Prescribed drugs were cap-
tured on the ingredient (molecular) level, include drugs of 
any dosage form, and include both single and multi-ingredi-
ent products. An exhaustive list of all drug concepts included 
in the study can be found in the ESM. The descriptive analy-
sis was performed within the Observational Health Data Sci-
ences and Informatics framework, allowing for replication 
across the three databases [11].

2.5  Statistical Analyses

All patient characteristics were described using means and 
standard deviations for continuous variables and frequen-
cies and percentages for categorical variables. The statistical 
analysis and figure generation were done via the R program-
ming language.

3  Results

3.1  OA Population Characteristics

Across all databases, the mean age of patients was 61.4 
years. Patients in the MDCR database were older (mean 
age 75.4 years) than patients in the other databases (CCAE: 
52.8 years; Optum CDM: 64.4 years). The MDCR data-
base had the largest fraction of patients aged older than 80 
years (29.3%) compared with the other databases (CCAE: 
0%; Optum CDM: 14.0%). The age distributions of those 
patients with OA with at least one CMCOI was observed to 
be more skewed towards older patients relative to those with 
no observed CMCOI.

Female patients accounted for 58.8% of the patients 
across all databases (CCAE: 57.6%; MDCR: 61.0%; Optum 
CDM: 59.2%). In general, a greater proportion of male 
patients than female patients had a CMCOI. The sex and age 
distributions for the total OA population, the OA population 
with no evidence of a CMCOI, and the OA population with 
an observed CMCOI are presented in Table 1.

3.2  CMCOI Prevalence in the OA Population

The proportion of patients with OA with a CMCOI was 
approximately half (48.0%) in CCAE (Fig. 2). For the two 
databases noted to have older OA populations, a greater 
proportion of patients had at least one CMCOI: 74.4% in 
MDCR and 68.6% in Optum CDM.

Cardiovascular risk was the most commonly identified 
CMCOI across the three databases; 41.9% of patients 
with OA in the CCAE database had some CV disease 
compared to approximately two thirds of patients with OA 
in the MDCR (70.0%) and Optum CDM (63.7%) databases 
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(Fig. 2). Comparatively, the prevalence of GI bleeding risk 
factors, asthma, and renal disease was lower in all three 
databases relative to CV diseases. While few patients with 
OA in the CCAE database (6.0%) had GI bleeding risk 
factors, the prevalence of GI bleeding risk factors among 
the OA population was approximately twice as high in the 
two other databases (MDCR: 15.1%; Optum CDM: 11.3%). 
Across all databases, the prevalence of asthma within the 
OA population was low (7.2% to 9.0%). Few patients in the 

CCAE database (2.5%) had renal disease; however, similar 
percentages of individuals in MDCR (9.4%) and Optum 
CDM (11.8%) databases had renal impairment.

Among the patients with OA, the MDCR database had the 
highest proportion of patients with one (51.2%) or two (19.1%) 
CMCOI, while Optum CDM had the highest proportion of 
patients with three (4.2%) or at least four (0.5%) CMCOI. In 
comparison, the CCAE (privately insured) database, which 
consists of the youngest population relative to the other 

Table 1  Demographic characteristics of the study OA population stratified by CMCOI status

CCAE IBM MarketScan Commercial Database, CMCOI coexisting medical conditions of interest, MDCR IBM MarketScan Medicare Supple-
mental Database, OA osteoarthritis, Optum CDM Optum’s de-identified  Clinformatics® Data Mart Database, SD standard deviation
a The CMCOI population refers to those patients observed to have one or more of cardiovascular risk, gastrointestinal bleeding risk, asthma, or 
renal impairment present

CCAE MDCR Optum CDM

No CMCOI CMCOIa Total No CMCOI CMCOI Total No CMCOI CMCOI Total

n 3,695,622 3,406,452 7,102,074 706,321 2,052,400 2,758,721 2,509,846 5,471,987 7,981,833
% OA population 52.0% 48.0% 100.0% 25.6% 74.4% 100.0% 31.4% 68.6% 100.0%
Age, mean (SD), years 50.7 (10.3) 55.0 (7.9) 52.8 (9.5) 73.7 (7.2) 75.9 (7.9) 75.4 (7.8) 56.6 (14.2) 67.9 (12.3) 64.4 (14.0)
18–24 1.9% 0.4% 1.1% 0% 0% 0% 1.3% 0.1% 0.5%
25–44 20.4% 9.6% 15.2% 0.0% 0.0% 0.0% 17.1% 3.8% 8.0%
45–64 75.2% 86.7% 80.7% 1.9% 1.6% 1.7% 49.6% 31.1% 36.9%
65–79 1.6% 3.2% 2.4% 77.2% 66.2% 69.0% 26.8% 46.6% 40.4%
≥80 0% 0.0% 0.0% 20.9% 32.2% 29.3% 4.6% 18.3% 14.0%
Female 59.0% 56.1% 57.6% 64.6% 59.8% 61.0% 59.2% 59.2% 59.2%

Fig. 2  Coexisting medical conditions of interest (CMCOI) 
prevalence in the osteoarthritis population. CMCOIs are not mutually 
exclusive. In particular, one patient can have multiple CMCOIs. 

CCAE IBM MarketScan Commercial Database, MDCR IBM 
MarketScan Medicare Supplemental Database, Optum CDM Optum’s 
de-identified  Clinformatics® Data Mart Database
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databases, had the lowest proportion of patients with one 
(39.0%), two (7.9%), three (1.0%), or at least four (0.09%) 
CMCOI. The cardinality of CMCOI within the OA population 
of each of the three databases is presented in Table 2.

3.3  Dispensing Patterns of Any NSAID by CMCOI 
Status

Among patients with OA with CMCOI, NSAID dispensing 
increased post-index across all three databases, with 
a range from 30.8% (MDCR) to 42.7% (CCAE) at 

baseline and 33.0% (MDCR) to 46.2% (CCAE) during 
the follow-up (Fig 3). In contrast, among patients with 
no CMCOI, 30.6% (Optum CDM) to 35.6% (CCAE) were 
dispensed NSAIDs at baseline and 36.6% (MDCR) to 
42.7% (CCAE) post-index.

Following a diagnosis of OA, an increase in the pre-
scribing and dispensing of NSAIDs was observed in all 
databases, regardless of patient CMCOI presence (Fig. 3). 
Across all three databases, increases in prescribing and 
dispensing of NSAIDs ranged from 2.1 percentage points 
to 7.3 percentage points following a diagnosis of OA, 
with prescribing and dispensing of NSAIDs increasing to 
a lesser magnitude among the CMCOI versus no CMCOI 
strata (average increase 2.9 vs 6.6 percentage points, 
respectively).

3.4  Prescribing and Dispensing of Specific NSAIDs 
Among the OA Population

Among patients with OA with CMCOI, the pattern of 
dispensing of specific NSAIDS during the follow-up 
was similar in the CCAE and Optum CDM databases; 
ibuprofen and diclofenac were most frequently prescribed 
and dispensed and COX-2 inhibitors (coxibs) least 
frequently (Fig. 4). In contrast, in the MDCR database, 
coxibs were the most commonly prescribed and dispensed 
NSAID during the follow-up.

Table 2  Proportiona of the osteoarthritis population in CCAE, 
MDCR, and Optum CDM databases with 0, 1, 2, 3 or at least 4 
CMCOI

CCAE IBM MarketScan Commercial Database, CMCOI coexist-
ing medical conditions of interest, MDCR IBM MarketScan Medi-
care Supplemental Database, Optum CDM Optum’s de-identified 
 Clinformatics® Data Mart Database
a Proportions may not sum to 100% because of rounding

Number of 
CMCOI

CCAE (%) MDCR (%) Optum 
CDM 
(%)

0 52.0 25.6 31.4
1 39.0 51.2 45.9
2 7.9 19.1 17.9
3 1.0 3.8 4.3
≥ 4 0.1 0.4 0.5

Fig. 3  Prescribing and dispensing of non-steroidal anti-inflammatory 
drugs among patients with osteoarthritis, stratified by coexisting 
medical conditions of interest (CMCOI) status and database. 

CCAE IBM MarketScan Commercial Database, MDCR IBM 
MarketScan Medicare Supplemental Database, Optum CDM Optum’s 
de-identified  Clinformatics® Data Mart Database
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Among patients with OA with CMCOI, post-OA 
diagnosis prescribing and dispensing of coxibs increased 
to a greater extent in the CCAE (+1.0%) and Optum CDM 
(+0.9%) databases than the MDCR (+0.2%) database 
(Fig. 5). Prescribing and dispensing of diclofenac increased 
at similar levels across the MDCR (+1.2%), Optum CDM 
(+1.4%), and the CCAE (+1.7%) databases after diagnosis. 
Across all three databases, prescribing and dispensing of 
ibuprofen decreased (CCAE: − 0.8%; MDCR − 0.2%; 
Optum CDM: − 0.4%) and prescribing and dispensing 
of naproxen remained similar (CCAE: −  0.2%; MDCR: 
+0.1%; Optum CDM: − 0.1%) after diagnosis.

4  Discussion

This study provides real-world evidence to describe the cur-
rent pattern of NSAID utilization among patients with OA 
with and without CMCOI. Findings indicate that around half 
of patients with OA in the USA, men and women alike, have 
a coexisting condition that may increase their risk of NSAID 
side effects. Furthermore, the percentage of patients with 
OA with underlying conditions, as well as the total number 
of coexisting CMCOI, was higher in databases consisting of 
older populations. Yet NSAIDS are prescribed and dispensed 
to at least 32% of these patients. These data also suggest that 
similar trends of prescribing and dispensing NSAIDs were 
observed among those with and without CMCOI.

The real-world data presented in this study suggests that 
CV diseases are the most common underlying conditions 
among patients diagnosed with OA, with at least 42% of 
patients with OA having a CV risk disorder, with the inclu-
sion of hypertension contributing to this high proportion. 
The frequency of asthma, GI bleeding risk, or renal dis-
ease were at least four-fold lower than CV disorders among 
patients with OA in any of the databases analyzed. Nonethe-
less, ibuprofen, diclofenac, naproxen, and/or coxibs were 
each prescribed and dispensed to ~4% to ~10% of patients 
with OA with CMCOI, with the percent of prescribing 
and dispensing any NSAID varying from 30.6% to 46.2%. 
Among older adults (i.e., MDCR database) with an OA diag-
nosis, coxibs were most commonly prescribed and dispensed 
regardless of the presence or absence of a CMCOI, in line 
with previous observations [22]. Although nonselective and 
selective NSAIDs are effective at managing pain, each is 
associated with increased risks of specific side effects. These 
factors should be considered when prescribing NSAIDs to 
patients with OA with underlying risks.

Estimates of relative risk of NSAID-related asthma, CV, 
GI bleeding, and renal impairment events vary depending 
on dose, duration, and source of exposure information (e.g., 
survey of frequency of use, electronic medical records of 
dispensing); study design (e.g., observational, randomized 
clinical); indication; and comparator (e.g., no use, placebo, 
aspirin/acetaminophen). There has been some discussion 
in the literature and at regulatory body meetings, but no 

Fig. 4  Prescribing and dispensing of non-steroidal anti-inflammatory 
drug by coexisting medical conditions of interest (CMCOI) status 
post-osteoarthritis diagnosis. CCAE IBM MarketScan Commercial 

Database, Coxibs COX-2 inhibitors, MDCR IBM MarketScan 
Medicare Supplemental Database, Optum CDM Optum’s 
de-identified  Clinformatics® Data Mart Database
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consensus exists on the extent to which relative risks vary 
by NSAID use. Data from meta-analyses and systematic 
reviews identify that NSAID-related increases in relative 
risks for CV disease range from 1.22 to 2.26 [25], for GI 
bleeding from 1.09 to 18.45 [26, 27], and for acute kidney 
disease from 1.05 to 4.10 [28, 29]. Information available 
on the US Food and Drug Administration website, which 
is directed to healthcare professionals, reminds them of the 
increased risks for serious CV events (10–50%) associated 
with NSAID use, regardless of an individual’s history of or 
risk factors for CV disease [30].

4.1  Strengths and Limitations of Analysis

A study protocol and analysis plan were established prior to 
conduct of the current study. The choice of the three health-
care claims databases supported evaluation of data repre-
sentative of a broad range of the US primary HCP popula-
tion. Of note, two of these databases (MDCR and Optum 
CDM) include privately insured individuals with Medicare 
Supplemental or Medicare Advantage, who are presumably 
healthier than the general nonworking Medicare popula-
tion. Across the three databases, healthcare claims for a visit 
to a HCP, whether a well-care visit or a visit to monitor a 
chronic condition such as OA or one of the CMCOI, within 
the specified timeframe were analyzed. Recognizing the size 
of the three databases evaluated, no statistical analyses were 
planned as small mathematical differences could qualify as 

statistically significant while not being clinically relevant. 
Healthcare claims also included retail and mail-order dis-
pensing of prescription drugs; however, it must be noted that 
the actual use of medication could not be confirmed in the 
databases. Prescribing and dispensing of any NSAIDs were 
present during the baseline period for both those patients 
with OA with a CMCOI and those with no evidence of a 
CMCOI, which may be potentially attributable to the use 
of such medications to manage OA symptoms prior to 
receiving a formal OA diagnosis. Nonetheless, the use of 
any NSAIDs was observed to have increased for both OA 
subpopulations across all three databases. Furthermore, the 
designation of a patient having a CMCOI was determined by 
examining the patient’s medical records up to and including 
the date of the OA diagnosis and, therefore, the prevalence 
of CMCOI among the OA population may be an underes-
timate, as a patient could develop a CMCOI at a later time 
following the OA diagnosis. Last, use of over-the-counter 
medications, including NSAIDs, are not captured in such 
databases, possibly resulting in an underestimation of the 
prevalence of NSAID use.

4.2  Implications

Based on these data, there appears to be an opportunity to 
increase awareness among doctors and other prescribers 
about the high frequency of CMCOIs in patients diagnosed 
with OA. These patients may benefit from alternative 

Fig. 5  Prescribing and dispensing of specific non-steroidal anti-
inflammatory drugs by the coexisting medical conditions of interest 
population, pre-osteoarthritis and post-osteoarthritis diagnosis. CCAE 

IBM MarketScan Commercial Database, Coxibs COX-2 inhibitors, 
MDCR IBM MarketScan Medicare Supplemental Database, Optum 
CDM Optum’s de-identified  Clinformatics® Data Mart Database
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analgesic options and/or a closer HCP follow-up to monitor 
for potential NSAID-related side effects.

5  Conclusions

These data show the prevalence of CMCOI among the OA 
population. Even more so, these data highlight the elevated 
prevalence of multiple CMCOI among older patients. Sup-
ported by this evidence, physicians and prescribers can 
play a critical role in identifying patients with non-aspirin 
NSAID-relevant CMCOI and should regularly monitor those 
patients for the development of side effects. Alternative anal-
gesics and nonpharmacologic treatment modalities may pro-
vide an important alternative for patients with OA. These 
findings highlight the importance of shared decision making 
between the healthcare professional and patient when select-
ing the optimal analgesic for their OA pain.

Supplementary Information The online version contains 
supplementary material available at https:// doi. org/ 10. 1007/ 
s40266- 024- 01108-x.
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