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ABSTRACT

Introduction: Surgery and postoperative opioid prescriptions are
critical periods for potential drug dependence and diversion.
Enhanced recovery after surgery (ERAS) pathways aim to improve
patient outcomes by leveraging preoperative education, emphasizing
nonopioid pain management, and using less invasive surgical
technigues. The study hypothesis was that the use of ERAS pathways
would decrease postoperative opioid prescribing after arthroscopy
and arthroplasty surgeries.

Methods: A retrospective chart review was conducted on patients
treated by 11 orthopaedic surgeons at 9 lowa hospitals from November
2022 to March 2024. Patients were divided into arthroplasty (n = 67) and
arthroscopy (n = 33) cohorts. Opioids prescribed before and after
ERAS implementation were measured and converted to morphine
milligram equivalents (MMEs). Statistical analyses included the
Wilcoxon signed rank test, Mann-Whitney U test, and chi-squared test.
Results: The mean pre-ERAS prescription size was 389 MMEs
(range: 140 to 900 MMEs) for the overall cohort postoperatively, with
arthroplasty at 451 MMEs (range: 200 to 900 MMEs) and arthroscopy
at 264 MMEs (range: 140 to 450 MMEs). After ERAS, the overall mean
size dropped to 194 MMEs (range: 38 to 600 MMEs), with arthroplasty
at 210 MMEs (range: 38 to 600 MMEs) and arthroscopy at 161 MMEs
(range: 45 to 315 MMEs). Both cohorts saw significant reductions,
with a mean 47% reduction in arthroplasty and a mean 33% reduction
in arthroscopy (both P < 0.001). Statistical analysis found percent
reduction of prescription size to be greater in the arthroplasty cohort
than in the arthroscopy cohort (P < 0.001). Arthroscopy patients had
a higher mean percentage of MMEs prescribed leftover (60%)
compared with arthroplasty patients (27%; P<< 0.001).

Conclusion: The study hypothesis was upheld as ERAS pathways
resulted in a notable reduction in prescribing of opiocids postoperatively
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ERAS Arthroscopy Versus Arthroplasty

after both arthroplasty and arthroscopic surgeries. ERAS pathways should continue to be tailored and
studied to improve postoperative recovery while decreasing the reliance on opioids postoperatively for pain

management.

the 1990s as the concept of using multimodal
interventions to minimize stress response and

demands on organ function during surgery.! Subse-
quently, “enhanced recovery after surgery” (ERAS)
pathways have been developed as a way to decrease
postoperative opioid reliance and increase patient out-
comes by leveraging preoperative education, empha-
sizing nonopioid pain management, and using less
invasive surgical techniques. Components of these
strategies have already shown promise in improving
costs of care, length of hospital stay, and postoperative
complication rates.>® Although not as extensive as
current ERAS data in colorectal and cardiac surgery, for
which these pathways were first developed, there is
increasing evidence supporting the benefits of ERAS
pathways in orthopaedic surgery as well.7-13

Particularly, patients in this study received care guided
by Goldfinch Health’s ERAS pathways. These pathways
were proposed as part of the Billion Pill Pledge Program,
an initiative to eliminate the overprescribing of opioids
postoperatively in the state of [owa. Goldfinch Health’s
Billion Pill Pledge ERAS pathways are currently im-
plemented in numerous hospitals across the state of
Iowa. Orthopaedic surgery in particular has been
identified as a surgical specialty with a trend of over-
prescribing opioids postoperatively.!4-18

The goal of this study was to compare the efficacy of
ERAS pathways in arthroplasty patients versus arthros-
copy patients, two of the most common types of ortho-
paedic surgeries performed.'?2! The study hypothesis
was that the use of ERAS pathways would decrease
postoperative opioid prescribing after both arthroscopy
and arthroplasty surgeries.

Fast—track postsurgical recovery first emerged in

Methods

Patient Selection

After obtaining institutional review board approval, a ret-
rospective chart review was conducted on patients treated
by 11 fellowship-trained board-certified orthopaedic sur-
geons from November 2022 to March 2024 at nine
hospitals in Iowa using the ERAS pathways. This study
screened a deidentified database of surgical patients pro-
vided by hospitals partnered with a third-party company
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as part of the Billion Pill Pledge Program (Goldfinch
Health). Patients aged 18 to 80 years who underwent
either joint arthroplasty or arthroscopic procedures and
had complete data on postoperative opioid prescription/
consumption were included in the analysis.

Measuring Opioid Quantities

For each patient, a pre-ERAS data set and a post-ERAS
data set were extracted from the screened database. Pre-
ERAS data were a physician estimate of the opioid
quantity the patient would have hypothetically received
before ERAS pathway implementation. These estimates
were made by the surgeons treating each respective patient
based on their pre-ERAS practice habits specific to each
procedure. Post-ERAS data were patient-reported data,
which measured the actual quantities of postoperative
opioids prescribed to them in the period after ERAS
protocol implementation. Opioid consumption data were
collected only in the post-ERAS data set. As per hospital
standing orders updated in accordance with Billion Pill
Pledge guidelines, opioid consumption data had been
collected routinely by nursing staff by way of patient
follow-up over the phone. Variables measured included
prescribed quantity, quantity used, and remaining quan-
tity. Pre-ERAS quantities were compared with newly
captured post-ERAS quantities to gauge the efficacy of the
program in minimizing opioid usage.

All opioid counts were initially measured and reported in
absolute pills. Opioid type and dosage in mg for each
respective patient were then used to convert data to MMEs
in accordance with established conversion factors.??

Data Evaluation and Statistical Analyses

The study cohort was split into cohorts based on surgery
type, namely arthroplasty and arthroscopy cohorts. Vari-
ables for each cohort were pre-ERAS prescribed quantity,
post-ERAS prescribed quantity, quantity used, and re-
maining quantity. For each patient, a percent reduction in
prescription was calculated by taking the difference
between pre-ERAS and post-ERAS prescribed quantities
as a percentage of the pre-ERAS prescribed quantity.
Furthermore, for each patient, percent of pills leftover was
calculated by taking the remaining quantity of pills as a
percentage of the post-ERAS prescribed quantity. Means
were calculated for each of these variables and percen-
tages. Dichotomous data measured included the incidence
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of a refill request, incidence of zero pills prescribed to a
patient, and the incidence of zero pills remaining reported
by a patient.

Statistical difference between pre-ERAS and post-ERAS
means of the same cohort was evaluated using the Wil-
coxon signed-rank test. Means for different cohorts (ie,
arthroplasty versus arthroscopy) at the same time point
were compared using the Mann-Whitney U test. Values of
P < 0.05 were considered statistically significant, and all
tests comparing means were two-tailed. When considering
noncontinuous data, chi-squared tests were used to ana-
lyze associations in bivariate comparisons. An a priori
power analysis was conducted to determine the required
sample size for the study. Owing to an abundance of ar-
throplasty patients relative to arthroscopy patients, an
allocation ratio of 2:1 was used in determining the
appropriate cohort size. Based on a desired statistical
power of 80% (B = 0.20) to detect an effect size of 0.6 at a
significance level of a = 0.05, it was determined that 60
participants would be needed in the arthroplasty group
and 30 participants in the arthroscopy group. The power
analysis was based on a mean percent reduction in pre-
scription size (SD) of 53% (SD: 24%) for all arthroplasty
patients and 35% (SD: 32%) for all arthroscopy patients
across the database screened in this study. This calculation
was conducted using G*Power 3.1.9.7 and ensured that
the study was adequately powered to detect significant
differences between group mean values. All other analyses

Figure 1
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were conducted using IBM SPSS Version 29 (IBM). Sta-
tistical significance was established at P < 0.05.

Implementation of Billion Pill Pledge
Enhanced Recovery After Surgery Pathways
Each participating hospital was partnered with Gold-
finch Health (Figure 1). Facilities and standing orders at
each partner site were updated to agree with the Billion
Pill Pledge ERAS pathway detailed as follows:

(1) Before surgery: Patients received comprehensive
education on pain associated with surgery to man-
age expectations for recovery. Preoperative hydra-
tion was provided 2 hours before surgery using
ClearFast or Gatorade. To prevent inflammation,
meloxicam 10 mg or celecoxib 400 mg was
administered, while nerve pain prophylaxis was
achieved through pregabalin 75 mg (preferred) or
gabapentin 300 mg (alternative). Preemptive anal-
gesia was achieved with acetaminophen use
(1,000 mg daily for 2 days before surgery).

(2) Perioperative/intraoperative: Surgery was made
to prioritize minimally invasive techniques, in the
outpatient setting, to reduce hospital stays. Neu-
raxial anesthesia and sedation were used to ensure
intraoperative comfort while long-acting local
anesthesia in the surgical field (ie, liposomal
bupivacaine) provided targeted pain relief at the
site of incision. Decadron, Zofran, and/or sco-
polamine patches were routinely administered to

- Education on expectations
of recovery and pain

- Clear fluid beverage 2 hours
before operation
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- Minimal opioid Rx (ie. 10
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Flowchart of guidelines set by the Billion Pill Pledge ERAS pathway in practice.
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postoperative nausea. In surgeries
requiring general anesthesia, sugammadex was

used as a reversal agent.

prevent

(3) After surgery: Opioid prescriptions were limited

to a maximum of 10 doses. However, first-line
pain management focused on routine ice appli-
cation and early oral intake, including chewing
gum, to promote gastrointestinal motility. Multi-
modal pain management strategies based around
nonopioid medications were emphasized as the
first-line pharmaceutical strategy. The multimodal
agents included acetaminophen, selective Cox-2
nonsteroidal anti-inflammatory drugs (ie, melox-
icam or celecoxib), pregabalin or gabapentin,
Robaxin (when called for, based on surgical sur-
gery), and muscle relaxants such as Flexeril. The
10 doses of opioids were restricted for severe
breakthrough pain.

Figure 2

Before the date of surgery, “Prepared for Surgery Tool
Kits” were delivered to each patient’s home. Kits included
hot/cold packs, a complex carbohydrate presurgery drink,
chewing gum, a drug disposal kit, and patient education
materials. Postoperative nursing follow-ups provided a
second opportunity for patient education.

Results

Among the 660 surgical patients included in the used
database, 271 were excluded because of other specialties
of care such as gynecology, urology, plastic and recon-
structive, or general surgery; 139 were excluded because
of orthopaedic procedures other than arthroplasty or
arthroscopy; 120 were excluded because of use of data in
a previous research study; and finally, 30 patients were
excluded because of incomplete opioid prescription and/
or consumption data (Figure 2). The remaining 100

(n =250)
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=
2 Patients excluded by specialty of
5 Total patients identified: ——»| care:
E (n = 660) Non-orthopaedics specialty
S (n=271)
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—
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. _ Patients excluded by procedure:
::‘agesnetg)remalned‘ g Non-arthroplasty or non-
- arthroscopy (n = 139)
; iad- Patients excluded:
Patients remained: Use of data in a prior

A4

Screening

Patients remained:
(n=130)

—®»| Patients excluded:

—/
v
s Patients remained:
S Arthroplasty (n = 67)
g Arthroscopy (n = 33)

research study (n = 120)

Incomplete opioid
prescription and/or
consumption data (n = 30)

Flow diagram of study inclusion criteria.
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eligible patients were included in this analysis, consisting
of 67 arthroplasty and 33 arthroplasty patients. Patients
in the arthroplasty cohort had undergone knee, shoulder,
and hip arthroplasty, whereas patients in the arthroscopy
cohort had undergone knee and shoulder arthroscopy
surgeries (Figure 3).

Date of surgery for 19 of 100 patients fell between
January 2024 and March 2024. Date of surgery for the
remaining 81 of 100 patients fell between November
2022 and December 2023.

Pre-Enhanced Recovery After Surgery
Prescriptions

The mean (range) pre-ERAS prescription size for the
overall cohort was 389 MMEs (range: 140 to 900
MMEs). The arthroplasty cohort displayed a mean pre-
ERAS prescription size of 451 MMEs (range: 200 to 900
MMEs; Table 1). Across the cohort, nine of 67 counts
ran higher than 450 MMEs and 24 of 67 ran lower than
450 MMEs. Meanwhile, the arthroscopy cohort dis-
played a significantly lower mean pre-ERAS prescrip-
tion size of 264 MMEs (range: 140 to 450 MMEs;
P <0.001; Table 1). Across the cohort, five of 33 counts
ran higher than 300 MMEs and 18 of 33 ran lower than
300 MMEs.

Post-Enhanced Recovery After Surgery
Prescriptions

After implementation of the Goldfinch Health ERAS
pathways, the mean (range) prescription size for the
overall cohort was 194 MMEs (range: 38 to 600 MMEs).
The arthroplasty cohort displayed a mean post-ERAS
prescription size of 210 MMEs (range: 38 to 600
MMEs; Table 1). Across the cohort, 13 of 67 pre-

Figure 3

Wali U. Pirzada, BS, et al

scriptions ran higher than 225 MMEs and 32 of 67 ran
lower than 225 MMEs. The mean post-ERAS pre-
scription size in the arthroscopy cohort was once more
significantly lower than in the arthroplasty cohort at
161 MMEs (range: 45 to 315 MMEs; P = 0.002;
Table 1). Across the cohort, nine of 37 prescriptions ran
higher than 150 MMEs and nine of 37 prescriptions ran
lower than 150 MME:s.

Percent Reduction

Across the overall cohort, there was a significant differ-
ence in mean pre-ERAS versus mean post-ERAS pre-
scriptions (389 vs. 194 MMEs; P < 0.001) with a mean
(range) percent reduction in prescription size of 42%.
Both cohorts saw a notable decrease in MMEs pre-
scribed compared with pre-ERAS data (Figure 4). The
mean percent reduction was 47% across arthroplasty
patients, as opposed to 33% in arthroscopy patients
(P < 0.02; Table 1 and Figure 5). Across the arthro-
plasty cohort, 21 of 67 patients saw less than 50%
reduction and 26 of 67 experienced greater than 50%
reduction in postoperative prescription size. Across the
arthroscopy cohort, 20 of 33 patients experienced less
than 50% reduction while seven of 33 patients experi-
enced greater than 50% reduction in postoperative
prescription size.

Percent Leftover

Of a total of 14,093 MMEs prescribed across the ar-
throplasty cohort, 3,585 MMEs remained unused.
Meanwhile, of a total 5,310 MMEs prescribed to
arthroscopy patients, 3,033 MMEs went unused. The
arthroplasty cohort displayed a mean (range) quantity
used of 157 MME:s (range: 0 to 600 MMEs), compared

Shoulder Arthroscopy

21.0%

Knee Arthroscopy
12.0%

Shoulder Arthroplasty

Arthroplasty vs Arthroscopy Procedures Study
Population

Hip Arthroplasty
16.0%

Knee Arthroplasty
44.0%

Chart demonstrating breakdown of cohorts by surgery type: knee arthroplasty (n = 44), shoulder arthroscopy (n = 21), hip arthroplasty

(n = 16), knee arthroscopy (n = 12), and shoulder arthroplasty (n = 7).
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Table 1. Prescription Data

Factor or Variable Arthroplasty Arthroscopy P
No. of patients 67 33 —
Mean MMEs prescribed before ERAS 451 264 <0.001
Mean MMEs prescribed after ERAS 210 161 <0.005
Mean % reduction from before ERAS 47 33 <0.05

ERAS = enhanced recovery after surgery

Orthopaedic surgical patients sorted by cohort with corresponding mean pre-ERAS and post-ERAS postoperative prescription quantity and

statistical difference across surgeries.

with a mean quantity used of 78 MMEs (range: 0 to 300
MMEs) in the arthroscopy cohort (P < 0.0001; Table 2).
The mean remaining quantity was found to be 54
MMEs (range: 0 to 270 MMEs) for the arthroplasty
cohort, as opposed to 92 MMEs (range: 0 to 280
MMEs) for the arthroscopy cohort (P < 0.004).
Arthroscopy patients were found to have a significantly
higher mean percent MME:s leftover of 60%, compared
with arthroplasty patients at 27% (P < 0.0002;
Figure 5).

Potential for Pill Diversion After Enhanced
Recovery After Surgery Implementation
Across the entire cohort, 41 of 100 patients reported a
remaining quantity of zero MMEs. The incidence rate for
the arthroplasty cohort was 35 of 67 (52%), versus 6 of
33 (18%) for the arthroscopy cohort (Figure 6). A chi-
squared test found a significant difference between the

Figure 4

incidence of zero MMEs remaining across the two co-
horts (P value = 0.001).

Consumption and Refill Rates

Five of 67 patients in the arthroplasty cohort reported
consuming zero opioids from their postoperatively pre-
scribed amount. Comparatively, seven of 33 patients in
the arthroscopy cohort reported zero opioids consumed.
The Fisher exact test found no significant difference
between the incidence of zero MMEs consumed across
the two cohorts (P value = 0.06).

Among 67 patients in the arthroplasty cohort, five
requested refills on their opioid prescription within
30 days after surgery. Meanwhile, two of 33 patients in
the arthroscopy cohort were reported to have requested
refills on their prescription. No significant difference was
found between the two cohorts on analysis by way of the
Fisher exact test (P value = 1).

ik

450

350

L

150

Average MME

150

Pre-ERAS

B Arthroplasty DArthroscopy

Post-ERAS

Bar chart demonstrating differences in mean postoperative opioid prescription sizes between arthroplasty and arthroscopy patients
before and after ERAS pathway implementation, **P < 0.001. ERAS = enhanced recovery after surgery.
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Figure 5
]
p=0.002
60
. p = 0.021
?u
]
=
-
g3
&
0
10
]
Percent Reduction Percent Leftover
® Arthroplasty OArthroscopy

Bar chart demonstrating intercohort differences in mean percent reduction of postoperative opioid prescriptions and percent of
prescribed opioids leftover after implementation of ERAS pathways. ERAS = enhanced recovery after surgery.

Discussion

From when ERAS pathways were first introduced as a sys-
tem to optimize the physiological state of patients intra-
operatively, they have since been recognized widely as a
model to potentially improve patient outcomes within
orthopaedic surgery.® Existing literature supports ERAS
pathways as a tool for reducing reliance on postoperative
opioid use while having minimal effect on, if not improving,
pain, patient satisfaction, and patient-reported outcomes
postoperatively.3-13 Particularly for patients undergoing
total joint arthroplasty, ERAS pathways have consistently
been evidenced to reduce length of stay, hospitalization
costs, nonhome discharge rates, and medication-related
adverse reactions postoperatively.®-'3 On the contrary, the
effect of ERAS pathways on the postoperative trajectory of
arthroscopy patients has been investigated by fewer studies
and is a direction for future research.

Currently, the Billion Pill Pledge ERAS pathways are
implemented wide-scale irrespective of surgery type or

Table 2. opioid Usage Data

even surgical specialty, across 9 Iowa hospitals. This
study aimed to detect any difference in the efficacy of
these pathways across patient cohorts undergoing two
broad types of orthopaedic surgeries: arthroscopy and
arthroplasty. Across the entire patient cohort, there was
a drop in postoperatively prescribed opioid quantities,
with a markedly greater drop seen in arthroplasty pa-
tients than that seen in arthroscopy patients. However,
on average, arthroscopy patients accounted for far more
MMEs unused compared with their arthroplasty
counterparts.

The observed differences in opioid prescribing and
consumption between arthroplasty and arthroscopy co-
horts may be explained by the inherent differences in
these procedures, particularly regarding surgical inva-
siveness and expected postoperative pain. Arthroplasty
procedures are typically associated with greater tissue
disruption and postoperative pain compared with
arthroscopic procedures.!>1%:13 This could explain the
higher baseline and post-ERAS opioid prescribing in the

Factor or Variable Arthroplasty Arthroscopy P
No. of patients 67 33 —
Mean MMEs used 157 78 <0.0001
Mean MMEs remaining 54 92 <0.005
Mean % MMEs leftover 27% 60% <0.0005

Mean consumption, remaining quantity, and percent leftover of postoperative opioid prescription sorted by orthopaedic surgical surgery.
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Figure 6

Arthroplasty Group

@ Zero Pills Remaining

Pills Remaining

Arthroscopy Group

@ Zero Pills Remaining

Pills Remaining

Chart demonstrating incidence of zero MMEs remaining by surgical procedure.

arthroplasty cohort. Conversely, arthroscopic surgeries
involve less tissue trauma and generally result in quicker
recovery and less reliance on opioids for pain control.'?

Furthermore, anatomical differences may play a role
in the percentage of leftover MMEs observed. Shoulder
arthroscopy, for instance, may require fewer opioids
because of reduced weight-bearing demands during
recovery, potentially contributing to the higher per-
centage of wunused opioids in the arthroscopy
cohort. 115

Unlike many past investigations, the study evaluated
the effect of an entire pathway on outcomes measured,
rather than individual interventional strategies.’%13
Compared with existing literature, which largely focuses
on interventions designed for specific surgeries,*>11 this
study evaluates pathways that have been designed with
a breadth of surgical surgeries in mind.

Comparing Pre—-Enhanced Recovery After
Surgery Prescription Rates of Surgeries
Comparing pre-ERAS prescription data across the two
groups, there was found to be a difference in preexisting
prescribing trends by surgery type. The arthroplasty
cohort presented with a mean pre-ERAS prescription
size of 451 MMEs, drastically larger than that of the
arthroscopy cohort at 264 MMEs. Studies investigating
postoperative prescriptions after total joint arthroplasty
have found prescription sizes ranging from 370 to 750
MMEs in patient cohorts receiving standard care, with
no intentional interventions in pain management.3-2%
Similarly, the arthroscopy cohort’s recorded mean pre-
ERAS prescription size is in concordance with the range

of mean prescription sizes found in nonexperimental
cohorts of other similar studies, namely 340 to 610
MMEs.1225 As per a previous review of eight studies
considering 816 patients, mean postoperative prescrip-
tion sizes were found to be 610 MMEs versus 197
MMEs in shoulder and knee arthroscopy patients,
respectively.?* Owing to constraints in sample size, this
study considered shoulder arthroscopy and knee
arthroscopy patients to be part of the same cohort.
Future studies should aim to verify the existence of any
difference in prescribing trends between arthroscopies
performed on various surgical sites. This includes hip
arthroscopies, which were not evaluated in this study.

Comparing Reduction in Prescription Size
Between Surgery Types

The ERAS pathways considered in this study achieved a
notable reduction in postoperative opioid prescribing in
both cohorts. Efficacy of the recovery pathways seemed
to be greater, however, in the arthroplasty cohort com-
pared with the arthroscopy cohort. The effect of these
strategies in arthroplasty patients is consistent with lit-
erature supporting the use of ERAS pathways to improve
the arthroplasty experience from a range of angles
including costs, patient outcomes, and opioid use.””? The
reduction in mean prescription size in this study’s ar-
throplasty cohort closely mirrors results of a recent
study by Van Horne et al?* evaluating the use of lipo-
somal bupivacaine in ERAS pathways for total joint
arthroplasty patients. Another similar study by Law
et al'® demonstrated a 26.3% reduction in mean OMEs
prescribed to 600 total joint arthroplasty patients at
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discharge. Unlike the Goldfinch Health ERAS path-
ways, the pathways considered by Law et al did not
include the use of bupivacaine, anticonvulsants, or
muscle relaxants. Evaluation and comparison of dif-
ferent interventions used in different sets of ERAS
pathways have been and continue to be of paramount
importance.$13

The lower effect observed in arthroscopy patients may
be due to lower anticipation of postsurgical pain in this
cohort, which could in turn result in healthier opioid
consumption habits immediately after surgery. The dif-
ference may also be owing to the less intensive nature of
the arthroscopy surgery relative to arthroplasty. Less
pain experienced could lead to a smaller margin for
improvement in opioid consumption habits, particularly
by hand of interventions meant for a breadth of surgical
surgeries.

In this study, the reduction of prescriptions in the
arthroscopy cohort was noted to be 161 MMEs. Com-
paratively, Duong et al'> implemented a set of multi-
modal strategies for knee and shoulder arthroscopy,
which successfully reduced the mean postoperative
prescriptions from 341.2 OME:s in the control cohort to
40.4 OME:s in the opioid-sparing cohort. This context
suggests that arthroscopy may demand more tailored
ERAS pathways to achieve the highest reduction of
postoperative opioid prescriptions.

Percent MMEs Unused and Drug Diversion

A total of 59 of 100 patients in this study reported left-
over opioids, with 25.4% (3,585/14,093) of MMEs
prescribed to the arthroplasty cohort and 57.1% (3,033/
5,310) of MMEs prescribed to the arthroscopy cohort
remaining unused. Previous literature has estimated that
67% to 92% of all surgical patients report unused
opioids, with proportions of postoperative opioids
unused ranging from 42% to as high as 73%.2627
Notably, this study found that the mean percent of
MME:s leftover by arthroscopy patients was drastically
higher than the mean percent of MMEs leftover by
arthroplasty patients. The reported percentage of
opioids remaining unused by the arthroplasty cohort is
lower than that observed in previous similar studies.?*
By contrast, the mean percent leftover demonstrated by
the arthroscopy cohort was higher than that found for
shoulder arthroscopy and knee arthroscopy patients
(31% and 34% of mean leftover MMEs, respectively) in
a recent review of eight studies including 816 patients.
Given that it is well documented that most surgical
patients do not dispose of leftover medication, this study
suggests the need to further tailor ERAS pathways to

Wali U. Pirzada, BS, et al

arthroscopy to minimize the potential for drug diversion
in patient communities.?®

Limitations
While post-ERAS prescription data were more accu-
rately reported by patients, pre-ERAS opioid prescrip-
tion data were physician estimated based on their typical
pre-ERAS practice habits. Unfortunately, owing to the
retrospective/deidentified nature of the data set, a
database such as the Prescription Drug Monitoring
Program could not be used to confirm pre-ERAS or
post-ERAS prescription values. The discrepancy in
modality of data collection must be acknowledged as a
limitation of this study because this allows the potential
for pre-ERAS and post-ERAS values to be dependent on
provider and patient recall bias, respectively. The de-
identified database screened in this study was created on
the implementation of the BPP ERAS pathways in all
partner hospital sites. Data for surgical cohorts seen
before the implementation of the pathways were,
therefore, inaccessible, necessitating the use of surgeon
estimates to establish pre-ERAS data instead. Owing to
this constraint, unlike other similar studies, this study’s
cohort was not split into a control and experimental
cohort. In addition, there was a lack of pre-ERAS data
on unused opioids. Because there was no pre-ERAS
benchmark for comparison in this regard, the study was
unable to assess the utility of Billion Pill Pledge im-
plementation in reducing mean percent MME:s leftover.
This study did not account for the different arthro-
scopic surgeries performed on patients, nor did it evalu-
ate variation in prescribing trends across different
anatomical surgical sites. Future studies should aim to
account for these differences and gather ample informa-
tion to fully portray ERAS efficacy across different
orthopaedic surgeries.

Conclusion

Designed with a breadth of surgical specialties in mind,
the Billion Pill Pledge ERAS pathways reduced postop-
erative opioid prescriptions across patients undergoing
different arthroscopy and arthroplasty surgeries. Pre-
scriptions after discharge were reduced markedly more in
arthroplasty patients than they were in arthroscopy pa-
tients, suggesting that these pathways may demonstrate
more relative success with certain surgical surgeries,
despite their broad applicability. Future studies should
incorporate opioid disposal strategies and various
surgery-specific interventions into ERAS pathways.
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Overall, the Billion Pill Pledge ERAS pathways show
promise as a starting point to reduce excess postoper-
ative opioid prescribing across orthopaedics surgeries
with the continued need to explore the intersurgery
variability of these pathways’ efficacy.
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