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Abstract

Purpose: This study aimed to assess the safety risks associated with using non-
steroidal anti-inflammatory drugs (NSAIDs) in elderly patients (265 years) com-
pared with younger patients (<65 years) with osteoarthritis (OA) and/or chronic
low back pain (CLBP).

Methods: A retrospective analysis was conducted on anonymized claims data of
patients prescribed NSAIDs for OA and/or CLBP from 2009 to 2018 using hospital-
based administrative database—Medical Data Vision (MDV). The key outcome
was the incidence of developing gastrointestinal (GI), renal, and acute myocardial
infarction (AMI) that are well-known events associated with NSAID use.

Results: Of 288,715 patients included, 23.7%, 60.5%, and 15.8% had OA, CLBP,
or both, respectively. Elderly patients used non-oral NSAIDs more frequently
than oral NSAIDs (57.8% and 38.7%, respectively), whereas younger patients
showed comparable use (50.7% and 52.8%, respectively). The incidence of events
per 10,000 person-years (95% CI) was higher in the elderly than in younger pa-
tients: GI, 29.68(27.67-31.68) vs. 16.61(14.60-18.63); renal, 124.77(120.56—128.99) vs.
39.88(36.72-43.03); and AMI, 27.41(25.48-29.35) vs. 10.90(9.27-12.53), respectively.
After adjusting for covariates, the increase in risk for these events was seen in pa-
tients >70 years compared with younger patients (18-30 years) and was remarkable
in patients >80 years with 2-fold, 10-fold, and 7-fold higher risk for developing GI,
renal, and AMI events, respectively.

Conclusion: Risk for developing NSAID-associated events was higher in the el-
derly; particularly, renal and AMI events that remarkably increased in patients
>80 years. To reduce them, NSAIDs should be prescribed at the lowest effective
dose for the shortest duration possible.
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INTRODUCTION

Musculoskeletal conditions such as osteoarthritis (OA)
and chronic low back pain (CLBP) manifest as pain
and disability and are a common health issue in aging
populations worldwide." These conditions exacerbate
the economic and disease burden in countries whose
populations comprise a high proportion of the el-
derly, for example, Japan with >25% of the population
>65 years.’ The average age of Japanese patients with OA
or CLBP is reported to be 65-69 years.* Super-elderly
(280 years old) comprised approximately 9% of the
Japanese general population in 2018, and this percentage
is on the rise.” In Japan, ~25.3 million people >40 years
have OA, and the prevalence of CLBP is ~24.8% in peo-
ple >50 years.6’7 Various age-related mental, physical,
and psychological changes (eg, dementia, age-related
changes in central pain processing, physical inactivity,
and spinal degeneration) affect pain management in
elderly patients.8 Moreover, higher prevalence of co-
morbid conditions and resultant polypharmacy further
complicates the management of musculoskeletal pain in
this population.8

Transdermal NSAIDs are recommended as the first-
line treatment for pain due to knee and hip OA and
are also the most commonly used analgesics for CLBP
in Japan.g’10 NSAIDs are also the first-line therapy
for mild to moderate or chronic musculoskeletal pain
in the elde:rly.“’12 However, NSAID use, particularly
long-term, is associated with adverse effects including
gastrointestinal (GI) bleeding, deteriorating renal func-
tion, and cardiovascular complications.n’15 Despite
the known risk of adverse events, high proportions of
elderly patients consulting general practitioners are
prescribed NSAIDs regularly, and about one third of
these patients used NSAIDs for more than 1 month.'® In
the elderly, polypharmacy including NSAIDs increases
the potential for drug interaction and, thus, puts the
elderly at a greater risk of adverse outcomes.”!® In a
previous study, we used a commercial claims database—
JMDC—and reported increased risk for GI, renal,
and AMI events in patients with OA and CLBP using
NSAIDs; however, as IMDC includes patients who are
working, there were no patients >75 years and the data
for patients >65 years were limited."”” %! In these studies,
comorbidities were associated with increasing risk for
GI, renal, and AMI events, and the elderly presumably
have a high prevalence of comorbidities.® As age is a
known risk factor for these events, in the current study,
we assessed the risk for GI, renal, and AMI events asso-
ciated with the use of NSAIDs in the elderly (265 years)
compared with younger (<65 years) patients with OA/
CLBP by using the Medical Data Vision (MDV) da-
tabase. We also quantified the effect of age on those
events and estimated the risk by model analysis in the
super-elderly.

METHODS
Ethics

As the Japanese Ethical Guidelines for “Medical and
Health Research Involving Human Subjects” do not
apply to studies that use anonymized secondary data,
review of an institutional review board/research ethics
committee (IRB/REC) was not required for this study.

Study design and patient selection

This retrospective, noninterventional database analysis
used anonymized claims data from the MDV database
for patients with OA and CLBP who were prescribed
NSAIDs in clinical practice in Japan. The MDV data-
base is a nationwide hospital-based claims database,
covering patients treated as inpatients or outpatients and
participating in the Diagnostic Procedure Combination/
Per-Diem payment system. The database covers patients
of all age-groups, making it appropriate for use for the
study purpose. However, the MDV database does not
cover data outside of the hospital and cannot follow
up patients when they move to other medical institutes.
All patient data were encrypted before entry. Diseases
were coded according to the Japanese Claims Codes and
the coding scheme of the World Health Organization
International Classification of Diseases, 10th revision
(ICD-10).

For this study, eligible patients were >18 years at the
index date, had an initial ICD-10 diagnosis of OA (ICD-
10 codes M16 and M17) or CLBP (at least 2 ICD-10 low
back pain diagnoses [M40, M41, M43, M45-M48§, and
M50-M54] at an interval of >1 month within the pre-
vious 3 months), and had visited health-care facilities
(as recorded in the administrative database) between
January 1, 2009, and December 31, 2018. Patients with
malignancy (ICDI10 codes: C00-C97, D00-D09) detected
after the initial diagnosis of OA or CLBP were excluded.
Also patients diagnosed with CLBP but having other di-
agnoses such as neck pain, radiculopathy and myelopa-
thy, infection, vascular disease, acute low back pain, and
limb symptoms (detailed ICD codes are described in the
previous JIMDC publication) were excluded.'”?! Patients
taking >2 prescriptions of the same or different analge-
sics at >21-month interval after the initial diagnosis of OA
or CLBP and at 6 months of the baseline period with no
prescriptions for analgesics were included. The index
date was defined as the date of the first prescription of
an analgesic after the initial diagnosis of OA or CLBP.
As this study involved anonymized structured data, no
informed consent was sought from patients. The study
is reported in compliance with the REporting of stud-
ies Conducted using Observational Routinely-collected
health Data (RECORD) statement.”!
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Exposure

The exposure period was defined as a combination of
series of NSAID treatments plus 3 months that ended
on the day the first event occurred. A series of NSAID
treatments (single or multiple treatment periods) within
the same class of pain drugs prescribed had up to a 3-
month gap from the end date of previous prescription
until the initial date of new prescription.

Study outcomes

The key outcome was the incidence of GI, renal, and AMI
events in patients who were prescribed NSAIDs in the
MDYV database. GI events were defined in terms of bleed-
ing and perforation. Renal events included acute/chronic
tubulointerstitial nephritis, NSAID nephropathy, drug-
induced renal disease, acute kidney injury, chronic kidney
disease (CK D), and end-stage renal failure. Progression of
CKD was defined as initiation of dialysis after treatment
with NSAIDs in patients with renal disease not requiring
dialysis at baseline. AMI events were defined as the occur-
rence of acute myocardial infarction (AMI) at any time
during exposure. Detailed description of ICDI0 codes for
these events is provided in the previous articles.” !

Statistical analysis

All patients who met the eligibility criteria were in-
cluded in the analysis set. Continuous variables were
summarized using descriptive statistics or frequencies,
with percentages for dichotomous and polychotomous
variables of categorical data. The crude incidence (per
10,000 person-years) of events and its 95% CI were cal-
culated. The incidence rate was calculated as the number
of patients who experienced an event divided by the total
exposure period. The overdispersed Poisson regression
model using the SAS GLIMMIX procedure with the log
link function and the logarithm of the exposure period as
an offset was used to identify factors associated with the
risk of developing these events. Covariates included sex,
baseline comorbidities, and NSAID treatment variables,
namely, treatment duration, consistent use of NSAIDs
(supply days of 270% of the total treatment duration), and
means of administration. We compared the incidence of
adverse events in elderly patients (>65 years) with the
younger patients (<65 years). We estimated that the effect
of increasing age on the risk for developing these events
using the Poisson regression model. In the model analy-
sis, increasingly detailed age categories with 10-year
intervals (lowest category including 18-<20 years and
20—-<30 years to avoid small sample size) were selected to
evaluate gradual effects of aging, rather than evaluating
only two large age categories of >65 years and <65 years;
meanwhile, the relative risk in the super-elderly was also

estimated as their population is substantial in Japan.
Analyses were performed using SAS version 9.4 (SAS
Institute, Cary, NC, USA). An alpha level of 0.05 was
considered statistically significant.

RESULTS
Patient disposition

Between January 2009 and December 2018, a total of
1,819,836 patients were diagnosed with OA and/or CLBP
in the MDV database, of which 1,209,106 were pre-
scribed one or more analgesics at least twice (Figure 1).
After excluding patients meeting the aforementioned
exclusion criteria, 288,715 patients were included in the
analysis. Patient demographics, clinical characteristics,
and NSAID use are described in Table 1. The mean (SD)
age of the patients was 67.7 (15.0) years at the index date.
Of the total patients included in the analysis, a majority
(68.5%) were 265 years (hereafter, the elderly patients).
The prevalence of concurrent occurrence of OA and
CLBP was greater in the elderly patients than in the
younger patients (18.4% vs. 10.5%). Hypertension (35.6%)
was the most common comorbid condition, followed by
other cardiovascular diseases (35.1%), diabetes (23%),
GI diseases (16.3%), and renal diseases (4.4%). The prev-
alence of cardiovascular comorbidities, hypertension,
and diabetes was greater in the elderly patients than in
the younger patients. Patient characteristics were similar
between the OA and CLBP subgroups (Table S1).

NSAID treatment

NSAIDs were used as first-line analgesics in 232,183
(80.4%) patients (Figure 2). Overall, 43.4% of patients
used oral NSAIDs and 45.4% used NSAID patches
(Figure 2). Analysis of first-line NSAID use by age-
group showed that elderly patients used patch NSAIDs
more frequently than oral NSAIDs; patch and other
transdermal/suppository NSAIDs were used by 50.7%
and 57.8% in the elderly and younger patient groups, re-
spectively. Oral NSAIDs were used by 38.7% and 52.8%
of patients in the elderly and younger patient groups, re-
spectively (Figure 2). A combination of oral and topical
(patches, other transdermal, and suppository) NSAIDs
was used by 51.4% of patients (Table S2). A total of 65.6%
of the elderly patients and 73.9% of the younger patients,
respectively, used NSAIDs for up to 1 year. Elderly pa-
tients used NSAIDs more consistently than the younger
patients (42.7% vs. 32.1%). Among non-NSAID analge-
sics prescribed as first-line treatment, acetaminophen
(12.2%) was the most frequent, followed by «28 ligand
(9.0%) and hyaluronate injection (5.2%) (Figure 2).
Patterns of NSAID treatment remained similar between
patients with OA and those with CLBP (Table S2).
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(1) Patients with database evidence of
having visited a healthcare facility

Il

between January 1, 2009, to

N=26,760,910

Source cohort MDV

— |

December 3, 2018

(2) Patients with initial ICD-10 diagnosis of
OA/CLBP anytime between January 1,
2009 to December 31, 2018, where CLBP
is defined as at least 2 LBP diagnoses
within 3 months and =1 month apart

(3) Patients with >2 prescriptions of 1
analgesic or different analgesics after the
initial diagnosis of OA/CLBP

(4) Patients =18 years of age at the index
date

(5) Patients who have a baseline period
with no prescriptions for analgesics for
6 months before the index date

(6) Patients without malignancy after the

N=1,819,836

N=1,209,106

N=1,201,684

N=345,292

initial diagnosis of OA/CLBP

_{

N=288,715 ‘ <— ‘ Included in the final analysis

FIGURE 1
Classification of Disease-10

Incidence rates of GI, renal, and AMI events

The incidence rate (95% CI) of GI, renal, and AMI events
was higherintheelderly thanin the younger patients—GI:
29.68 (27.67-31.68) vs. 16.61 (14.60-18.63), renal: 124.77
(120.56-128.99) vs. 39.88 (36.72-43.03) and AMI: 2741
(25.48-29.35) vs. 10.90 (9.27-12.53), respectively (Table 2).
In the model analysis, the risk of developing all 3 events
significantly increased with age, which was significant
for age greater than 60 years for renal and AMI events,
and for age >80 years for GI events after adjusting for co-
variates, namely, gender, comorbidities, and variables of
NSAID use (Table 3). In the super-elderly, the risk ratio
for the development of GI events was 2.19 (95% CI: 1.19—
4.00); renal events, 10.29 (95% CI: 5.52-19.19); and AMI
events, 6.56 (95% CI: 2.10-20.52) compared with patients
aged 18-30 years. Men were found to be at a higher risk
of developing these events than women. The presence of
cardiovascular comorbidities and diabetes mellitus at
baseline was found to increase the risk of developing GI,
renal, and AMI events. In the model analysis, compared
with the use of oral NSAIDs, the use of NSAID patches
was associated with a similar risk of developing GI and
AMI events and even a higher risk of renal events. The
use of other transdermal NSAIDs (cream, gel, liquid, lo-
tion, and ointments) were found to increase the risk for

Patient flowchart. CLBP, chronic low back pain; MDV, Medical Data Vision; OA, osteoarthritis; ICD-10, International

all 3 events. The incidence of GI, renal, and AMI events
remained similar in patients with OA and those with
CLBP (Table S3).

DISCUSSION

Our study attempted to assess the risk of NSAID-
associated GI, renal, and AMI events in elderly pa-
tients compared with younger patients with OA and/or
CLBP and to quantify the effects of age on these events
by using the claims data of a nationwide hospital-based
claims database—MDV. As expected, NSAIDs were the
most commonly prescribed analgesics in patients with
OA and/or CLBP in both the elderly and younger pa-
tients. Notably, the elderly patients used patch NSAIDs
more frequently than oral NSAIDs compared with the
younger patients. Incidences of all 3 events were higher
in the elderly than in younger patients. The risk ratio for
GI, renal, and AMI events increased by 2-fold, 10-fold,
and 7-fold, respectively, in patients >80 years than in pa-
tients aged 18-30 years. Using NSAID patches exhibited
similar risk of developing GI and AMI events compared
with using oral NSAIDs.

Multimorbidity complicates pain management
in older adults.”? Cardiovascular comorbidities are
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TABLE 1 Patient demographic and clinical characteristics
All patients Patients <65 years Patients 265 years
Characteristic (N = 288,715) (n=96,940) (n=191,775)
Age at index date (years), mean (SD) 67.7 (15.0) 50.5 (11.2) 76.3 (7.1)
Age categories (years), n (%)
18 to <30 5677 (2.0) 5677 (5.9) NA
30 to <40 12,182 (4.2) 12,182 (12.6) NA
40 to <50 20,689 (7.2) 20,689 (21.3) NA
50 to <60 31,574 (10.9) 31,574 (32.6) NA
60 to <70 65,653 (22.7) 26,818 (27.7) 38,835 (20.3)
70 to <80 89,860 (31.1) 0(0.0) 89,860 (46.9)
>80 63,080 (21.8) 0(0.0) 63,080 (32.9)

Sex, male, n (%)

Follow-up duration (days), median (IQR)

Follow-up duration on treatment (days), median (IQR)

Diagnosis, 7 (%)

OA 68,556 (23.7)
174,637 (60.5)
45,522 (15.8)

CLBP
OA and CLBP

Affected joints in OA patients, n (%)
Coxarthrosis
Gonarthrosis

Comorbidities, n (%)
Gastrointestinal disease
Renal disease
Cardiovascular disease (excluding hypertension)
Hypertension
Diabetes mellitus

Health-care facility setup

118,976 (41.2)
736.0 (329.0, 1295.0)

445.0 (161.0, 960.0)

19,255 (6.7)
94,823 (32.8)

47,034 (16.3)
12,828 (4.4)
101,320 (35.1)
102,769 (35.6)
66,343 (23.0)

40,645 (41.9)
775.0 (341.0, 1364.0)

78,331 (40.8)

715.0 (323.0,
1262.0)

458.0 (161.0, 1008.0) 439.0 (161.0, 939.0)
19,171 (19.8)
65,568 (67.6)
10,201 (10.5)

49,385 (25.6)
107,069 (55.8)
35321 (18.4)

6,232 (6.4)
23,140 (23.9)

13,023 (6.8)
71,683 (37.4)

13,485 (13.9)
2701 (2.8)
19,556 (20.2)
22,068 (22.8)
16,480 (17.0)

33,549 (17.5)
10,127 (5.3)

81,764 (42.6)
80,701 (42.1)
49,863 (26.0)

Public (government) 114,750 (39.7) 40,303 (41.6) 74,447 (38.8)
Public (local) 50,135 (17.4) 15,670 (16.2) 34,465 (18.0)
University 13,745 (4.8) 5847 (6.0) 7898 (4.1)

Private 110,085 (38.1) 35,120 (36.2) 74,965 (39.1)

Abbreviations: CLBP, chronic low back pain; IQR, interquartile range; OA, osteoarthritis.

commonly reported in the elderly as well as in patients
with OA and CLBP, further increasing the risk of de-
veloping cardiovascular events associated with NSAID
use.”>?  Accordingly, the Osteoarthritis Research
Society International (OARSI) guidelines do not recom-
mend the use of NSAIDs in patients with cardiovascular
comorbidities.!* However, regardless of this recommen-
dation, patients with cardiovascular comorbidities con-
tinue to use NSAIDs frequently.26 Several studies have
shown an increase in the risk for developing cardiovas-
cular events in patients using NSAIDs."*?7 Furthermore,
as hypertension and heart failure are often the common
comorbid conditions in elderly patients with chronic
pain, renin angiotensin system inhibitors and diuretics
are frequently co-prescribed with NSAIDs, which can
potentially impede renal blood flow and worsen renal

ischemia.”®? As many as 60% of the elderly patients were
reportedly given medications for hypertension and/or
congestive heart failure along with NSAIDs in Norway.*
Expectedly, NSAID use in combination with diuretics
was found to be a significant predictor of acute kidney
injury in hospitalized elderly patients.’> Moreover, our
results validate the findings of all previous studies that
showed an association between NSAIDs and adverse
clinical events; however, these studies did not clearly in-
dicate their trend in the elderly.’*

Aging itself is a known risk factor for increased GI
bleeding.36 The use of NSAIDs was reportedly found to
increase the risk of GI bleeding by 4-fold in elderly pa-
tients.* With increasing age, the severity and frequency
of NSAID-associated GI bleeding and ulceration were
also found to increase.’* > Aging is also associated with
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Total NSAIDs

Oral NSAIDs

Patch NSAIDs

Acetaminophen

a26 ligand

NSAID suppository

Other transdermal NSAIDs

Hyaluronate injection

Weak opioid

Cutaneous tissue extract

Steroid injection

SNRI

Strong opioid

m Total

30

40 50 60 70 80 90
Patients (%)
=65 years M <65 years

FIGURE 2 Prescription patterns of NSAIDs and other analgesics as first-line pain medicines for entire population (N = 288,715) and for
subgroup of patients <65 years (n = 96,940) and 265 years old (n = 191,775). NSAID, nonsteroidal anti-inflammatory drug; SNRI, serotonin—

norepinephrine reuptake inhibitors

worsening of cardiovascular functions, leading to in-
creased risk for cardiovascular disease in older adults.”
It is known to produce structural changes in the kidney,
which reduces the kidney reserve and increases the risk
for acute kidney injury in older individuals.’’” Our study
quantified the additive effects of aging on the risk for
developing AMI, GI, and renal events in elderly patients.

Several studies have identified the risk factors affect-
ing the incidence of NSAID-associated adverse events.
Some of these risk factors include older age, prior history
or presence of GI comorbidities, use of anticoagulants
or corticosteroids, higher dose or multiple NSAIDs, car-
diovascular and cerebrovascular disease, diabetes melli-
tus, and longer use of NSAIDs. ® % Diabetes and AMI
comorbidities were associated with increased risks of all
3 events in our study. Male patients had higher risk for
developing all 3 events; this was apparent for the AMI
events in our study. However, previous studies have
shown inconsistent results with respect to associating
gender as a risk factor for these events.

In our study, elderly patients with OA and CLBP
more frequently used patch NSAIDs than oral NSAIDs
probably because NSAID patches tend to be used

consistently over long term due to their better safety
profile. Professional societies including the American
Geriatric Society recommend caution when using
NSAIDs and the use of the lowest effective dose for the
shortest duration during episodic flares.*"** Common
GI, renal, and cardiovascular side effects should be
routinely monitored when NSAIDs are prescribed, par-
ticularly in elderly patients. This is important even in
patients using patch NSAIDs as there is no difference in
the risk for developing adverse events between patch and
oral formulations of NSAIDs." %! Repeated use or high
doses of topical NSAIDs may increase systemic expo-
sure of NSAIDs to levels similar to that of oral NSAIDs.
Therefore, switching from oral to patch NSAIDs in high-
risk patients is not expected to offer any additional ad-
vantage in lowering the risk of developing these events.
Moreover, as shown in an online survey in Japan, 37%
of patients used patch NSAIDs along with oral NSAIDs
owing to dissatisfaction with patches alone.* Therefore,
when pain is not relieved by NSAIDs, switching to other
treatments should be considered.**

One of the limitations of this study is that the MDV
only covers hospitals that provide acute in-hospital
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TABLE 3 Multivariate generalized linear model analysis with covariates for predicting event rates

Acute myocardial infarction

Gastrointestinal (»* = 1103) Renal (n* = 3982) (n = 945)
Risk ratio Risk ratio Risk ratio
95% CI) p value (95% CI) p value (95% CI) p value
Age (years) vs reference: 18 to <30 years
30 to <40 0.77 (0.37-1.59) 0.4858 1.23 (0.60-2.50) 0.5683 0.25(0.04-1.53) 0.1342
40 to <50 1.17 (0.62-2.22) 0.6312 1.86 (0.97-3.57) 0.0627 1.77 (0.54-5.85) 0.3469
50 to <60 0.92 (0.49-1.73) 0.8006 2.96 (1.57-5.58) 0.0008 2.89 (0.91-9.19) 0.0714
60 to <70 1.12 (0.61-2.07) 0.7064 3.47 (1.86-6.49) <0.0001 3.67 (1.17-11.49) 0.0256
70 to <80 1.37 (0.75-2.51) 0.3043 5.62 (3.02-10.49) <0.0001 4.66 (1.49-14.56) 0.0081
>80 2.19 (1.19-4.00) 0.0113 10.29 (5.52-19.19) <0.0001 6.56 (2.10-20.52) 0.0012
Sex, male 1.20 (1.06-1.35) 0.0035 1.70 (1.60-1.81) <0.0001 2.19 (1.92-2.50) <0.0001
Baseline GI comorbidities 1.56 (1.28-1.90) <0.0001 1.08 (0.96-1.21) 0.2278 1.08 (0.84-1.38) 0.5492
Baseline renal comorbidities 2.59 (1.97-3.41) <0.0001 NA® NA® 1.54 (1.09-2.18) 0.0155
Baseline cardiovascular 1.63 (1.39-1.92) <0.0001 1.62 (1.49-1.76) <0.0001 1.58 (1.33-1.88) <0.0001
comorbidities
Baseline hypertension 1.03 (0.85-1.24) 0.7832 1.37 (1.25-1.51) <0.0001 1.13 (0.92-1.39) 0.2410
Baseline diabetes mellitus 1.48 (1.23-1.79) <0.0001 1.61 (1.46-1.78) <0.0001 1.45 (1.18-1.78) 0.0004
Duration of treatment vs 0 to <1 year
1 to <3 months 1.07 (0.80-1.43) 0.6599 NA° NA NA° NA
>3 to <6 months 0.95(0.71-1.27) 0.7137 NA° NA NA° NA
>6 to <12 months 1.06 (0.80-1.41) 0.6785 NA° NA NA° NA
>] to <3 years 0.74 (0.56-0.98) 0.0361 0.91 (0.84-0.97) 0.0073 0.75 (0.64-0.87) 0.0001
>3 to <5 years 0.62 (0.45-0.85) 0.0032 0.78 (0.70-0.87) <0.0001 0.64 (0.51-0.80) <0.0001
>5 years 0.55 (0.37-0.81) 0.0029 0.69 (0.59-0.81) <0.0001 0.50 (0.36-0.71) <0.0001
Consistent use of NSAIDs 1.55 (1.34-1.78) <0.0001 1.35(1.25-1.45) <0.0001 1.56 (1.35-1.81) <0.0001
(supply days of 270%)
Method of administration vs oral
Patch NSAIDs 1.10 (0.83-1.44) 0.5118 1.48 (1.29-1.69) <0.0001 1.30 (0.98-1.73) 0.0658
Other transdermal 1.63 (1.28-2.07) <0.0001 1.36 (1.20-1.54) <0.0001 1.38 (1.06-1.79) 0.0149
NSAIDs
Combination of oral and 0.78 (0.68-0.90) 0.0007 0.77 (0.71-0.83) <0.0001 0.91 (0.78-1.06) 0.2273

patch NSAIDs

Abbreviations: GI, gastrointestinal; NSAIDs, nonsteroidal anti-inflammatory drugs.

“Patients with renal disease at baseline were excluded because these are the same as the disease for the renal event.

PPatients who had disease of the event at baseline were excluded.

“Short-term intervals for renal and acute myocardial infarction events were not evaluated because these events are considered long-term risk.

care, and data from other medical institutions such as
prescriptions given by general practitioners are not in-
cluded in the database. Therefore, our study results can-
not be generalized to the overall Japanese population.
The MDYV data do not capture any medical records other
than the hospital records, and the record was censored
if the patient changed the hospital; therefore, adverse
events that developed while being treated in other hospi-
tals or clinics could not be captured, leading to possible
underestimation of their incidence rate. Estimation of
the effect of NSAID variables, such as treatment dura-
tion, on the risk of events of interest was not possible.
The increase in risk for developing adverse events when
over-the-counter NSAIDs are used may not be estimated

here. In addition, we assumed the first-line analgesic by
selecting patients with a 6-month baseline period of no
prescriptions for OA or CLBP; however, as MDV does
not cover data of other hospitals, this remains an as-
sumption. Furthermore, as this was an observational
and retrospective study performed using a secondary
data source, it may have potential errors in coding or re-
cord keeping.

CONCLUSION

NSAIDs are commonly used analgesics in patients with
OA and/or CLBP, and their use continued in the elderly,
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despite the augmented risk of developing GI, renal, and
AMI events with increasing age, especially in patients
with multimorbidities. The elderly used topical NSAIDs
more than oral NSAIDs, although the risk of events was
similar in patients using patch or oral NSAIDs. The
increase in risk for renal and AMI events was remark-
able in the super-elderly (ie, >80 years old). Therefore, to
minimize NSAID-associated adverse events, NSAIDs
should be prescribed for the shortest duration possible at
the lowest effective dose and with careful surveillance for
GI, renal, and cardiovascular events, especially in elderly
patients.
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