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Nonsteroidal anti-inflammato-
ry drugs (NSAIDs) are one 
of the most commonly used 

pain medications among US adults, 
with about 70 million people regu-
larly taking NSAIDs annually.1,2 
NSAIDs are continually prescribed 

inappropriately in high-risk patients 
despite clear recommendations from 
current clinical practice guidelines 
and recent supporting literature 
that recommend to avoid NSAID use 
long-term in patients with chronic 
kidney disease (CKD),1,3-6 preexisting 

hypertension (HTN),1,6-13 and heart 
failure (HF).14-18 This puts patients at 
risk for greater morbidity and mor-
tality. The primary objective of this 
study was to determine the impact 
of direct, pharmacist-led education to 
family medicine providers on rates of 
inappropriate prescribing of NSAIDs 
in high-risk populations. 

Methods
We chose a single-site family med-
icine residency center for this pre/
post-intervention study. The prima-
ry outcome was to determine the 
impact of direct provider education 
on rates of inappropriate prescrib-
ing of oral NSAIDs in high-risk pa-
tients (those with CKD, HF, or HTN). 
The secondary outcomes focused on 
an aggregate group of high-risk pa-
tients across both phases—compar-
ing changes in serum creatinine 
(SCr) and blood pressure (BP) mea-
surements before and after the iden-
tified start date of chronic NSAID 
use. Data from each identified chart 
was reviewed independently by a 
single investigator, documented in 
a spreadsheet, and stored on secure 
ProMedica Health System comput-
ers. The ProMedica Institutional Re-
view Board approved this study. 

BACKGROUND AND OBJECTIVES: Nonsteroidal anti-inflammatory drugs 
(NSAIDs) are one of the most commonly used pain medications among US 
adults with about 70 million people regularly taking NSAIDs annually. Despite 
clear recommendations from current clinical practice guidelines and recent 
supporting literature, NSAIDs are continually prescribed inappropriately in pa-
tients with chronic kidney disease (CKD), hypertension (HTN), and heart fail-
ure (HF). The purpose of this project was to determine the impact of direct 
pharmacist-led education to providers on rates of inappropriate prescribing 
of NSAIDs in high-risk populations in a family medicine setting.   

METHODS: This study included all adult (aged 18 years or older) patient 
charts with NSAIDs prescribed, refilled, or recorded within the specified time 
periods. We defined inappropriate orders as oral and of chronic duration (at 
least 90 days) with at least one high-risk International Classification of Dis-
eases-10 chart diagnosis (HTN, HF, CKD). This was a single-center, retrospec-
tive chart review of prescribing rates during a 3-month period before and after 
provider education delivered by a pharmacist.

RESULTS: We identified a total of 325 charts from preintervention and 489 
charts postintervention that met inclusion criteria. Of those, the charts with 
orders categorized as inappropriate were 90 versus 44, respectively. The rate 
of inappropriate prescribing of NSAIDs significantly decreased from 27.7% 
to 9.0% (P<.0001) postintervention. Among chronic NSAID users, both se-
rum creatinine and systolic blood pressure significantly increased following 
NSAID initiation.

CONCLUSIONS: A single pharmacist-led education intervention to primary 
care providers on inappropriate NSAID use in high-risk patient populations 
had a significant impact on minimizing inappropriate NSAID prescribing pat-
terns within a family medicine outpatient office.
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Preintervention 
Investigators completed a 3-month 
retrospective chart review (July 31 
2016 through October 31, 2016) 
through the electronic medical record 
(EMR), AllScripts. Investigators ran 
a report to identify the denominator: 
charts of adult patients, at least 18 
years old, who had NSAIDs (of any 
formulation) ordered, refilled, or re-
corded (as history) within the speci-
fied time frame. We then reviewed 
the charts for accuracy to ensure the 
charts identified by the report tru-
ly had NSAID orders actually pre-
scribed, refilled, or recorded. Then 
we reviewed the charts per the filtra-
tion process detailed in Figure 1 to 
identify the inappropriate group, de-
fined as at least one high-risk diag-
nosis (an International Classification 
of Diseases [ICD] code designating a 
comorbidity of CKD [of any cause], 
HTN, or HF), oral NSAID order, and 
prescribed chronically (at least 90 
days). Topical/injectable orders were 
excluded from the inappropriate cat-
egorization.

Intervention
Pharmacists provided education on 
appropriate NSAID prescribing prac-
tices on December 16, 2016. This di-
dactic, 50-minute noon conference 
presentation was delivered to pre-
scribing providers (attending physi-
cians, resident physicians, certified 
nurse practitioners, and a clinical 
pharmacist) and nonprescribing 
pharmacy residents, pharmacy stu-
dents, and medical students. Con-
tent included a literature review of 
NSAID use in high-risk populations, 
alternative therapy options, and re-
lated case-based questions. The ma-
jority of the prescribing providers 
(74.1%) were present.

Postintervention 
Investigators performed the same 
data collection process/review for 3 
months (January 1, 2017 through 
April 1, 2017) using the office’s 
new EPIC electronic medical record 
(EMR) system. 

Statistical Analysis
We considered a P value <.05 sta-
tistically significant. We performed 
analysis as follows: primary outcome 
(χ2), baseline characteristics (Student 
t test, χ2, Fisher exact test), and sec-
ondary outcomes (paired t tests).

Results
A combined total of 1,125 charts 
were identified by the EMR reports, 
and 814 charts were confirmed to 
have a NSAID order (of any for-
mulation) across the review periods 
(325 pre- vs 489 postintervention, 
Figure 1). The fraction of patients 
who were prescribed NSAIDs of any 
duration who also had a diagnosis 
of CKD, HTN, or HF was lower in 
the postintervention period (47.1% 
vs 26.4%), as was the incidence of 
chronic prescriptions (59.6% vs 
37.9%). Baseline characteristics were 
similar between pre- and postgroups 
with the exception of mean number 
of medications per patient profile 
significantly higher in the postinter-
vention group (7.49 vs 8.45, P=0.01, 
Table 1). 

The primary outcome yielded a 
significant reduction of inappropri-
ately prescribed NSAID orders in 
high-risk populations from 27.6% 
to 9.0% postintervention, (P<.0001, 
Table 2). 

Secondary outcomes (Table 3) spe-
cifically looked at the subgroup of all 
117 high-risk chronic NSAID users: 
those from pre- (n=90) and postint-
ervention (n=27) groups with remov-
al of the 17 duplicate patients that 
showed up in both time frames. Only 
those patients who had the neces-
sary SCr lab result (75 patients, 
64.1%) and BP measurement data 
(102 patients, 87.2%) from before 
and after the identified start date 
of chronic NSAID orders were in-
cluded for secondary analyses. Both 
SCr and systolic BP significantly 
increased after initiating chronic 
NSAIDs: +0.049 mg/dL (P=.0011), 
+5.17 mmHg (P=.0001), respective-
ly. For a complete breakdown for the 
medical profiles of the patients in the 
inappropriate prescribed group, see 
Table 4.  

Figure 1: Reporting Filtration and Chart Identification
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Discussion
The primary outcome’s statistically 
significant reduction in inappropri-
ate NSAID prescribing rates after 
provider education by a pharma-
cist demonstrates the significant 

influence that just one educational 
session can have on minimizing in-
appropriate prescribing patterns for 
high-risk patients in the family med-
icine setting. 

The secondary outcomes of the 
study mirrored our expectation 
that prolonged NSAID use can lead 
to statistically significant elevations 
in SCr and systolic BP. Although not 
statistically significant, diastolic BP 

Table 1: Baseline Characteristics

Preeducation (n=325) Posteducation (n=489) P Value

General Demographics

Age, in years, mean ±SD 50.1±16.1 49.2±16.6 .45

Female, n (%) 224 (68.9) 324 (66.3) .43

Insuredm n (%) 318 (98.4) 481 (97.8) .59

Race, n (%)

Black or African American 113 (34.8) 159 (32.5)

.60

Caucasian or White 186 (56.0) 302 (61.8)

Hispanic or Latino 10 (3.1) 8 (1.6)

Middle Eastern 6 (1.8) 10 (2.0)

Asian 1 (0.3) 1 (0.2)

Other/unknown/declined 9 (2.8) 9 (1.8)

Diagnosis, n (%)

No diagnosis of CKD, HF, or HTN 172 (52.9) 267 (54.6) .64

Chronic kidney disease 6 (1.8) 13 (2.7) .45

Heart failure 3 (0.9) 10 (2.0) .21

Hypertension 153 (47.1) 218 (44.6) .48

≥2 diagnoses 8 (2.5) 19 (3.9) .27

HTN + CKD 5 10 -

HTN + HF 2 9 -

All three diagnoses 1 0 -

Polypharmacy (Defined as ≥ 4 Medications on Profile)

Patients with documented polypharmacy, n (%) 261 (80.3) 400 (81.8) .60

Average number of medications, mean (±SD) 7.49±4.6 8.45±6.2 .01

Minimum number on profile 1 1 -

Maximum number on profile 31 48 -

Table 2: Primary Objective

Primary Outcome Preeducation (7/31/16–10/31/16) Posteducation (1/1/17–4/1/17)

Inappropriately* prescribed orders 90 44

Appropriately# prescribed orders 235 445

Total # of charts$ 325 489

Rate of inappropriate prescribing 27.7% (90/325) 9.0% (44/489)

P value <.0001

* “Inappropriate” defined as chronic (≥90 day supply) use of oral NSAID(s) in high risk (document HTN, HF, or CKD) adult (≥ 18 years old) patient 
population.

# “Appropriate” defined as one or more of the following: acute (<90 day supply) use of oral NSAIDs, topical NSAID order, absence of all three diagnoses 
(HTN, HF, CKD).

$ Total number of charts with NSAID orders that were filled, refilled, or recorded within the specified time frames.
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did increase in the majority of pa-
tients (55.9%). These outcomes stress 
the necessity to stay up to date with 
clinical practice guidelines to ensure 
best delivery of patient care, espe-
cially to high-risk patient popula-
tions. 

Compared to the overall study 
group, the inappropriate subgroup 
had a larger percentage of patient 
profiles with documented polyphar-
macy in addition to a higher num-
ber of average medications on the 

profile. It is reasonable to postulate 
that with increasing polypharmacy 
comes increasing difficulty for pro-
viders to thoroughly assess appro-
priateness of every medication on 
the list at each visit. This highlights 
another role that pharmacists could 
play in the family medicine setting 
via opportunities like comprehensive 
medication review and reconciliation. 

This study has multiple limita-
tions. First, calculation of power 
was unable to be performed due to 

lack of prior applicable literature. 
Second, the retrospective review 
was performed using two different 
EMRs with the ease of data gath-
ering varying greatly. Third, this 
pre/postintervention study did not 
include a control group (no educa-
tional intervention) over the same 
time period for comparative anal-
ysis of the primary outcome. This 
confounds the ability to control for 
increased levels of available didactic 
materials related to NSAID prescrib-
ing/deprescribing. A fourth, and per-
haps most important limitation, is 
the possible reporting bias. NSAIDs 
are available over the counter and 
their use is likely underreported by 
patients. In particular, our secondary 
outcome analysis is especially affect-
ed by the underreporting as well as 
other potential confounders such as 
the timing of measurement in rela-
tion to NSAID start date. Similarly, 
underreporting of CKD in the EMR 
is quite probable, as Barnes and col-
leagues19 in 2014 found that 65% of 
the patient profiles evaluated did not 
have active CKD identified as a med-
ical problem. These two limitations 
could further underestimate the rate 
of inappropriate NSAID use in high-
risk populations. 

Another limitation is that oc-
casionally providers write for 

Table 3: Secondary Outcomes—Parameter Changes From Before to After Start Date of Chronic NSAID

Subgroup: All Chronic NSAID Users 
(Inappropriate Orders) SCr (mg/dL) n= 75*

BP (mmHg) n=102*

Systolic Diastolic

Mean difference [95% CI] +0.049
[0.020-0.077]

+5.17 
[2.59 to 7.75]

+0.67 
[-0.95 to 2.29]

P value .0011 .0001 .4145

Patients with an increase, n (%) 50 (66.7) 65 (63.7) 57 (55.9)

Average +0.12 +13.3 +7.1

Max +0.41 +39.0 +22.0

Patients with a decrease, n(%) 21 (28.0) 35 (34.3) 40 (39.2)

Average -0.11 -9.9 -7.5

Max -0.46 -31.0 -18.0

Patients with no change, n (%) 4 (5.3) 2 (2.0) 5 (4.9)

Abbreviations: NSAID, nonsteroidal anti-inflammatory drug; SCr, serum creatinine; BP: blood pressure.

* The samples of n=75 (for SCr) and n=102 (for BP) are the number of patients with complete (before and after) parameter data of the 117 patients 
who were taking chronic NSAIDs. This 117 is the combination of those from the preeducation group (n=90) and partial of the posteducation group 
(n=27) so as not to count twice the 17 patients that were in both pre- and posteducation groups. 

Table 4: Medical Profile of Chronic NSAID User Subgroup

Subgroup: All Chronic NSAID Users (Inappropriate Orders) n=134

NSAID Dosing Schedule, n (%)

PRN 70 (52.2)

Scheduled 64 (47.8)

Classification of Prescribed NSAID, n (%)

Rx 134 (100)

Polypharmacy (Defined as ≥4 Medications on Profile)

Documented polypharmacy, n (%) 129 (96.3)

Average number of medications – mean (±SD) 10.3±5.1

Minimum number of medications 3

Maximum number of medications 34

Allergies, n (%)

NKDA 72 (53.7)

Documented allergy to alternative pain management therapy 23 (17.2)

Abbreviations: NSAID, nonsteroidal anti-inflammatory drug; PRN, pro re nata; NKDA, no known 
drug allergies.
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90-day supplies because it is cheaper 
through insurance, although the pa-
tient may not necessarily take it ev-
ery day. During our chart review we 
sought to account for that and con-
firm chronic use by looking at refill 
history before and after the NSAID 
order presented on our report. 

Our study evaluated prescrib-
ing habits for a 3-month time peri-
od posteducation but did not assess 
the lasting effects of this change. The 
study period was not long enough to 
fully account for the patient-oriented 
success of the providers’ deprescrib-
ing attempts such as the positive 
effect on blood pressure for hyperten-
sive patients weighed against their 
success of pain relief with the alter-
native therapy.

Lastly, our study was conducted 
in Ohio in the midst of the opioid 
epidemic and there was pressure 
upon primary care providers (PCPs) 
to seek appropriate alternatives to 
long-term opioids for chronic pain. 
The limitation is that although this 
push could have increased rates of 
PCP prescribing of NSAIDs as an 
alternative to opioids, on the other 
hand it could also have triggered 
more attention by PCPs to appro-
priate NSAID use. 

The retrospective nature of this 
study and utilization of four data col-
lectors helped minimize investigator 
bias. Selection bias was minimized 
as the EMR reporting software was 
used to generate lists of charts for 
the filtration process. Additionally, 
this study had a respectable sample 
size and what appears to be great 
provider buy-in. Despite the limita-
tions, this study can be a potential 
starting point for future research, 
including the expansion of NSAID 
education, its patient-oriented im-
pact beyond 3-months posteducation, 
and to compare the effects of differ-
ent durations of NSAID use on SCr 
and BP. 

In summary, pharmacist-led edu-
cation intervention on inappropri-
ate NSAID use in high-risk patient 
populations in a family medicine 
outpatient setting had a significant 
impact on minimizing inappropriate 
prescribing patterns. 
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