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I: ABSTRACT

Project 1:

Research Question: In patients visiting the Emergency Department (ED), is an Alternative To

Opioid (ALTO) protocol for pain management effective in reducing opioid administration in the
ED? Background: The Alternatives to Opioids (ALTO) approach utilizes non-opioid medications
for pain management to ultimately diminish opioid utilization in the emergency department

(ED). Materials and Methods: This retrospective, single center, cohort study investigates the

impact of the ALTO protocol on opioid use, patient satisfaction with pain control, and
subsequent ED flow. Patients receiving pain medication in an urban level three trauma center
from March to August of 2018 prior to implementation of the ALTO protocol were identified as
the pre-protocol control group and patients receiving pain medication between March to
August 2019 after implementation of the protocol in the same ED were allocated to the post-
protocol group. The primary interest of the study was the effect on opioid use in the ED. The
secondary outcomes investigated were door-to-doctor time, the left without being seen
(LWOBS) rate, patient satisfaction with pain control, and the average turnaround time. Results:
Total opioid administration decreased by 59.6% in the post-protocol group. The LWOBS rate
(p=0.003) and the average door-to-doctor time (p<0.001) were significantly decreased in this
group as well. No significant difference in patient satisfaction to pain control (p=0.192) or
average turnaround time (p=0.209) was identified between the groups. Conclusion: ALTO
protocol implementation was associated with a significant reduction in opioid administration

without impacting patient satisfaction with pain control or ED flow.

Project 2:

The United States (U.S.) experienced the ongoing opioid epidemic in conjunction with
the COVID-19 pandemic. Previously, Alternatives to Opioids (ALTO) protocols have been

established as an effective approach to promote non-opioid medications as first-line analgesia



in the emergency department (ED). Along with the unprecedented environment the COVID-19
pandemic created over 80% of the states in the U.S. have noted opioid related deaths to have
risen during this time. Closure of outpatient resources has also placed new pressure on the ED
to provide pain control for patients. Investigation of the pandemics effect on ED opioid
reduction through the ALTO approach is novel. This retrospective, single-center, cohort study
was completed to compare patients receiving pain medication in the ED from March to August
2020 during the COVID-19 pandemic and patients receiving pain medication in the ED during
March to August from one year prior. Alteration in outpatient prescription of opioids and use of
opioids in the ED were the primary focus. Additionally, use of each ALTO medication, length of
stay in the ED, patient satisfaction with pain control, and the rate of patients who left without
being seen (LWBS) were investigated as well. In the pandemic group a significant decrease in
the average prescribed Morphine milligram equivalents was noted. (3.16 + 0.31 versus 7.72 +
0.31, p < 0.001). ED usage of opioids, patient length of stay in the ED, satisfaction of patients,
and the rate patients exhibited no significant difference. In the setting of the COVID-19
pandemic, out-patient opioid usage was found to be reduced with the use of an ALTO, multi-
modal approach to pain control. No secondary effects on patient satisfaction, opioid use in the

Ed, length of stay, or the rate of patients who LWOBS was found.



1I: RESEARCH QUESTIONS

Project 1:

In patients visiting the Emergency Department (ED), is an Alternative To Opioid (ALTO) protocol
for pain management effective in reducing opioid administration in the ED? Additionally, will
implementation of the protocol cause any effects on patient satisfaction with pain control, left

without being seen (LWOBS) rates, door to doctor time, or turnaround time in the ED?

Project 2:

In patients visiting the Emergency Department (ED) during the COVID-19 pandemic, does the
Alternative to Opioid (ALTO) protocol for pain management remain effective at reducing opioid
prescription from the ED? Additionally, will the protocol cause any effects on ED opioid
administration, patient satisfaction with pain control, ED length of stay, and the rate of patients

leaving without being seen (LWOBS)?



111: INTODUCTION AND SIGNIFICANCE

Up to 78% of patients visiting the emergency department (ED) present with the
complaint of pain, making it one of the most common complaints. [1,2] For patients who are
experiencing pain, there are a variety of medications that clinicians are able to use for
analgesia. Despite the concerns surrounding the associated complications for opioids, data
indicates that they are still a frequently used class (259 million prescriptions written in 2012).
[3-6] Additionally, the current state of United States opioid epidemic is well known. An
estimated 1.9 million Americans reported an opioid use disorder related to prescription
medications in 2014. [7] In the U.S. in 2015 an estimated 547,543 ED visits occurred for drug-
related poisonings. [8] Two out of every three drug overdose deaths involve an opioid and
prescription opioid deaths have increased six-fold since 1999. [9] CDC reports indicate that
more than 630,000 people died from a drug overdose in the United States (U.S.) from 1999 to
2016. [10] 2017 data states that for every 100 Americans there were 58.5 opioid prescriptions.
[10] For Americans under the age of 50 opioid overdose is the leading cause of mortality, with
higher rates than gun violence, motor vehicle accidents, and even HIV at their respective peaks.
[11,12] The rise in prescription opioid related deaths has risen in parallel with increasing
numbers of prescriptions for opioids and is evidenced by extensive CDC research. [11,12]
Opioid prescription rates in the emergency department (ED) have been found to be rising as
well. [13] Due to concern about the opioid epidemic many ED-based physician research groups
have launched and include the Alternatives to Opioids (ALTO) program and the Opioid-Free ED
program. Investigation by these groups continues as they work to effectively reduce ED opioid

usage and improve safety for pain control. [1,5,14]

Motov et al first described an opioid-free ED in 2014 with multi-modal non-narcotic
treatment protocols using a CERTA (Channels/Enzymes/Receptors Targeted Analgesia)
physiologic approach for pain management. [15] LaPietra et al demonstrated up to 75% of
patients achieved adequate pain relief with non-narcotic therapies and a reported decrease in
opioid utilization by almost 50% since the implementation of ALTO protocol. [16] Since 2016,

many EDs have developed similar protocols and a few state level chapters of emergency medicine



formed multi-disciplinary groups to develop robust and more detailed ALTO-first prescribing

guidelines. [5,15,17]

The increase in opioid usage and opioid-related deaths continued to climb in the U.S.
through the coronavirus disease 2019 (COVID-19) pandemic. Since the pandemic began, more
than 40 states have reported an increase in opioid-related deaths. [18] Recent study
demonstrated that nonfatal opioid overdoses doubled during the early COVID-19 pandemic,
reaffirming the need for aggressive harm-reduction strategies. [19] In the early months of the
pandemic more than 40 states reported increases in opioid related deaths. And more recently
107,000 deaths due to drug-related overdose were reported in the U.S. between January 2021
and January 2022. [20] The shelter in place public health ordinance during the COVID pandemic
was also found to be associated with an increase in the proportion of opioid overdose that was
statistically and clinically significant. [21,22] Systematic reviews have also identified significant
increases in opioid related emergency medicine usage and urine drug testing positivity,

surrogate measures of the opioid crisis. [23]

COVID-19 infection has been associated with hyperalgesia, wide-spread pain, myalgias,
and even referred pain making efficient and effective pain control a significant challenge. [24]
The close relationship between the immune system and the perception of pain is well known.
Some patients suffering from chronic pain have shown immunosuppression in addition to other
sophisticated effects on the immune system as a whole. [25] In patients, the risk of immune
suppression and consequentially reinfection with COVID-19 is associated with old age, chronic
pain, and the comorbidities of those patients. Opioids have been found to effect the endocrine
system and even augment the immune system. [26] Studies have also identified persistent pain
as a key manifestation of Long COVID Syndrome. Reviews have uncovered an increased
prevalence as high as 19.6% of new-onset chronic pain (23 months) in these patients compared

to 1.4% of the control population. [27]

There is limited data to demonstrate the impact of the pandemic on the ALTO protocol
for acute pain management in ED. With closure of outpatient resources for patients the ED has

quickly become a place for patients to seek pain control. With limited data and healthcare



landscape changes this study was devised to examine the impact of the ALTO protocol on

opioid use for acute pain in the ED during the COVID-19 pandemic.

Over the course of the pandemic, the ED has quickly become a primary resource for pain
management of acute and chronic pain. The effect that the unique challenges of the pandemic
had on ALTO protocols is still unclear. There has been limited investigation of ALTO protocols pre-
COVID pandemic and during the pandemic with no subsequent studies following the conclusion
of the pandemic. Project 1 aims to investigate whether implementation of an ALTO approach to
pain management effects the overall opioid administration rate in an urban ED and its effects on
various other metrics like door-to-doctor time, patient satisfaction, LWOBS rates, and average
turnaround time in the ED. Project 2 aims to investigate the impact of implementing an ALTO
protocol in an urban, level three trauma center Emergency Department and its effect on the
amount of opioid utilization, patient outcome, percentage of patients that leave without being
seen, average door to doctor time, and average turnaround time in the ED. We hypothesize that
the ALTO protocol will result in decreased opioid utilization with no change in patient satisfaction,
percentage of patients that leave without being seen, average door to doctor time, and average
turnaround time in the ED. The challenges of the pandemic, paired with the alterations in
frequency of acute and chronic pain have created a need for innovation in the treatment of pain.
It is hypothesized that ALTO protocol will still remain effective at reducing the amount of opioids
used in the ED and will remain an important strategy for harm reduction with the worsening of

the U.S. opioid epidemic.



IV: RESEARCH MATERIALS AND METHODS

Project 1:

This is a retrospective cohort study in an urban community ED in North Texas. The facility
is a 574-bed university-affiliated tertiary teaching hospital that serves approximately 50,000
patients in the ED annually. The ED is an urban and level Ill trauma center within the largest
healthcare system in North Texas, the Baylor Scott & White Healthcare system (BSWH). This study
was approved by institutional review board in the BSWH (IRB#019-130).

The ALTO training program was initiated in September 2018. At that time there was
creation of the protocol, training classes to all physicians, nurses, and pharmacists were provided,
and the ED pharmacy was stocked with ALTO medication. The management protocol utilized by
the care team is elaborated as Appendix 1. The training that the Emergency Medicine physicians
and nurses were given centered around the use of a multi-model non-opioid approach to
analgesia. This included education on controlling different types of pain with this approach and
included musculoskeletal pain, neuropathic pain, renal colic, headache/migraine, chronic
abdominal pain, sickle cell crisis, and dental pain. A 6 month transition period following
implementation and training was allotted. Data was then retrospectively collected and compared
from 6-month intervals. The pre-protocol group was from March to August 2018 and the post-
protocol group was from March to August 2019. This ALTO program was the first to be developed
within the BSWH system.

All of the adult patients (age >18 years old) who received pain medications at their ED
visit during the study timeframe were included. No other changes in regards to opioid
administration were implemented during the timeframe of the study. There were also no
significant ED volume reductions during the study period. A report generated via the computer
entry system identified opioid use. The EMR system was used to retrieve Patients’ demographics,
past medical history, and pain medications use in ED. Milligram morphine equivalents (MME)
were used to measure opioid administration. The Press-Gany survey was used to measure patient

satisfaction scores to pain management. Specifically with focus on the questions of “How well



was your pain controlled?” and “How likely are you to recommend this emergency department?”
Press-Ganey surveys were sent randomly to patients who were evaluated, treated, and
discharged from the ED. The survey results were collected and analyzed monthly to match the
study period. This study only included the medications administered in the ED and not the out-
patient prescriptions. A medication dose that contained both an opioid and a non-opioid, such

as with acetaminophen/oxycodone, would be considered an opioid.

The primary outcome was the change in ED opioid administration pre- and post-
intervention of the ALTO opioid reduction protocol, measured by MME. The secondary outcomes
include patient satisfaction to pain control, left without being seen (LWOBS), door-to-doctor
time, and turnaround time. The definition of door-to-doctor time is the duration from patient
arrival to the ED until they are seen by a physician. The average turnaround time was defined as

the duration from patient arrival to final disposition of admission or discharge.

To analyze categorical data a Wilcoxon rank-sum test and Pearson chi-square test were
used. These variables were then presented as counts with proportions. A two tailed t-test was
selected for analysis of continuous variables. A p-value of < 0.05 was selected for determining
significance. The continuous variables were then reported as a mean with standard deviation.
Microsoft Excel (Microsoft Excel 2010; Microsoft Corporation, Seattle, WA) was used for entry of

statistical testing and analysis was completed with Stata 16.1 (Stata Corp LLC, Texas, USA).

Project 2:

This study was a retrospective, single center, cohort study. Data was retrieved from the
electronic medical record (EMR) system at the level Ill trauma center with annual census of
50,000 patient visits. Institutional Review Board approval was sought (reference number:
344143) and requirement for informed consent was ultimately waived due to the study being
retrospective without the requirement of intervention. The Strengthening the Reporting of

Observational Studies in Epidemiology (STROBE) guidelines were used for results reporting. [28]



The ALTO training program was initiated in September 2018. Protocol initiation included
the creation of the protocol, provision of training classes to all physicians, nurses, and
pharmacists, and stocking of the appropriate ALTO medication in the ED pharmacy. Both
physicians and nurses were trained in using a non-opioid, multi-modal approach to pain
management. This included guidance for analgesia for different types of pain including
musculoskeletal pain, neuropathic pain, renal colic, headache/migraine, chronic abdominal pain,

sickle cell crisis, and dental pain (see Appendix 1).

All patients receiving pain medication in ED during the defined study timeframe were
included. ED visits by patients during the COVID-19 pandemic (March to August 2020) were
distributed into the pandemic group. Patient visits during the same period from the previous year

(March to August 2019) were allocated into the control group.

Clinical data was extracted from the health system’s EMR (Epic, Verona, WI) with the use
of an enterprise data warehouse. The dosages of all opioids were converted to morphine
milligram equivalents (MME) for data analysis. The Press Ganey Survey was used to measure pain
control and patient satisfaction scores. The primary outcome was the change in ED opioid
administration and prescription. Secondary outcomes included patient satisfaction to pain

control, ED length of stay, admission rate, and rate of left before treatment complete (LBTC).

Categorical variables are presented as counts with proportions, and continuous variables
are presented as means with standard deviations. We used the Wilcoxon rank-sum test and
Pearson chi-square test for categorical data comparisons between groups. Continuous variables
were compared by paired t test. A two-tailed p-value < 0.05 was considered significant. All

statistical tests were calculated using Stata 16.1 (Stata Corp LLC, Texas, USA).



V: RESULTS
Project 1:

From the study period, final analysis included a total of 34,251 patients. The pre-
intervention group included 16,353 patients and 17,898 patients were included in the post-
intervention group. (Table 1A) In the post-implementation group, total opioid administration was
lower by 59.6%. The mean MME used per patient was also significantly lower in the post-
intervention group (2.69+0.18 versus 1.08+0.15, p<0.001). (Figure 1A) There were significant
decreases in the percentage of patients that left without being seen (p=0.003) and the average
door-to-doctor time (p<0.001) in the post-intervention group additionally. (Figures 2A & 3A) No
statistically significant difference was identified for patient satisfaction (p=0.192) or average

turnaround time (p=0.209). (Figures 4A & 5A)



Patient number received pain medication (n, %)

Age (mean, SD)

Sex, female (n, %)
Chief complaint (n, %)
General discomfort
Fever

HEENT

Respiratory symptoms
CV symptoms

Gl symptoms

Endocrine symptoms
Reproductive symptoms
GU symptoms
Hematological symptoms
Infection

MSK discomfort
Neurological symptoms
Skin symptoms

Trauma

Miscellaneous

Ordered time (hours) (mean, SD)
Departure time (hours) (mean, SD)

Care Complete time (hours) (mean, SD)

Disposition (n, %)
Observation
Admission to floor
Admission to ICU
Discharge

Expire

Others (ex. Against medical advice, transfer, unknown)

2018
16,353
46.3 (19.8)

10,631 (65.0)

884 (5.4)
236 (1.4)
391 (2.4)
1,560 (9.5)
1,847 (11.3)
3,283 (20.1)
103 (0.6)
155 (1.0)
1,274 (7.8)
91(0.6)
236 (1.4)
2,125 (13.0)
1,091 (6.7)
196 (1.2)
1,626 (9.9)
1,255 (7.7)
1.4 (2.4)
4.6 (6.8)

3.2 (6.1)

1,386 (8.5)
3,585 (21.9)
405 (2.5)
10,298 (62.3)
3(0.02)

676 (4.1)

2019
17,898
46.7 (19.9)

11,487 (64.2)

1,054 (5.9)
263 (1.5)
386 (2.2)
1,675 (9.4)
2,065 (11.5)
3,521 (19.7)
536 (3.0)
288 (1.6)
878 (4.9)
50 (0.3)
334 (1.9)
2,262 (12.6)
1,184 (6.6)
214 (1.2)
1,754 (9.8)
1,434 (8.0)
1.2(1.8)

4.4 (3.5)

3.1(2.5)

1,400 (7.8)
3,668 (20.5)
397 (2.2)
11,815 (66.0)
11 (0.1)

607 (3.4)

TABLE 1: Patient characteristics in post-protocol (2019) versus pre-protocol (2018) group

SD: standard deviation; HEENT: head, eyes, ears, nose, and throat; CV: cardiovascular; Gl: gastrointestinal; GU: genitourinary; MSK: musculoskeletal

Table 1A
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Project 2:

40,124 visits to the ED were analyzed. 22,949 visits were included in the pre-COVID group
and 17,175 visits were allocated to the pandemic group. Baseline characteristics of the analyzed
patients can be found in Table 1B. Per discharged patient in the COVID-19 pandemic group a
statistically significant decrease in the mean prescribed MME was identified (3.16+0.31 versus
7.72+0.31, p<0.001). Opioid administration (1.13+0.04 versus 1.19%0.54, p=0.389), patient
satisfaction with pain control (78.32+2.74 versus 74.27+0.35, p=0.173), ED length of stay in hours
(4.12+0.07 versus 4.37+0.12, p=0.103), admission rate (34.25+0.97 versus 29.85+0.31, p=0.001),
and rate of LWOBS (1.83+0.19 versus 1.60+0.14, p=0.335) displayed no significant difference

between the studied groups.



TABLE 1. Patient characteristics in COVID pandemic (2020) versus Control (2019) group.

Patient number received pain medication (n, %)
Age (mean, SD)

Male gender (%)

Patient satisfaction (mean, SD)

Arrived by ambulance % (mean, SD)
Door-to-provider (mean, SD; Unit: mins)

Admission % (mean, SD)

SD, Standard deviation. *p < 0.05.

Table 1B

Control (2019)
(N =22,949)

10,631 (65.0)
443 (0.3)
7458 (32.5)
74.3 (0.9)
17.9 (0.8)
8.5 (0.6)

29.8 (0.8)

51.4(0.5)

78.3 (6.7)
19.7 (1.9)
11.8 (1.8)

34.3 (2.4)

11,487 (64.2)

6939 (40.4)

COVID Pandemic (2020)  p-value
N=17,175)

0.109
<0.001*
<0.001*

0.192

0.061

0.002*

0.001%*

TABLE 2. Mean morphine milligram equivalents administered per patient visit and ALTO medication use in COVID
pandemic (2020) versus Control (2019) group.

Morphine equivalent per patient visit (mean, SD)
ALTO medication per visit (mean, SD)
-Acetaminophen
-NSAIDs
-Ketamine

Morphine equivalent per discharged patient visit (mean, SD)

Control (2019)

1.13 (0.04)
27.35 (1.24)
9.10 (0.82)
16.64 (0.48)
1.61 (0.11)

7.72 (0.31)

COVID Pandemic (2020)

1.19 (0.54)
28.26 (0.82)
12.47 (0.72)
11.77 (0.26)
4.02 (0.39)

3.16 (0.31)

p-value
0.389

0.554
0.011
<0.01
<0.01

<0.01

ALTO, alternatives to opioid;, ED, emergency department; SD, standard deviation; NSAIDs, non-steroidal anti-

inflammatory drugs.

Table 2B
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VI: DISCUSSION

Our initial investigation showed that the amount of opioid administration was lowered
by 59.6% in the post-ALTO protocol implementation group in a community ED in North Texas
without changes in patient satisfaction to pain management or average turnaround time in the
ED. Motov et al. and LaPietra et al. initially demonstrated that implementation of non-opioid
pain control strategies could be successful in reducing the administration of opioids. [15,16]
Our findings also supported previous literature that the implementation of ALTO protocol could
reduce opioid use in the ED setting without decreasing patient satisfaction with pain control.
[29,30] A significant decrease in the proportion of LWOBS and the average door-to-doctor time
without changes in patient satisfaction or average turnaround time in the ED were also
observed. This study aimed to confirm these findings in a community hospital setting while also

examining secondary outcomes that had not previously been investigated.

We demonstrated that the ALTO-first approach to analgesia is feasible and effective in a
community ED setting, and is in line with previous literature showing significant opioid
reduction. [29,30] Patient satisfaction was measured using the Press-Ganey survey, specifically
focusing on the questions of “How well was your pain controlled?” and “How likely are you to
recommend this emergency department?” Previous investigations have shown that giving
opioid or non-opioid pain medications in the ED was not independently associated with Press-
Ganey ED satisfaction scores. [30-32] Consistent with previous literature, our results also
demonstrated that there was no relation between opioid usage and patient satisfaction. [31,32]
The ALTO protocol can be effective for acute pain control and potentially reduce the adverse

effects of opioids such as sedation and respiratory depression. [33]



Overcrowding of the emergency department has been a concern in the US, and is linked
with lengthened timelines and reduced quality of treatments. This includes delayed analgesic
administration, which further contributes to the snowball effect of cumulating wait times. [34]
To identify the factors contributing to poor ED flow previous studies have investigated ED
length of stay (LOS) or door-to-doctor time. [35,36] Door-to-doctor time has been shown to
have a substantial role in the outcomes of patients with serious health conditions (i.e.
myocardial infarction, stroke, and sepsis). [37-39] In particular, increased door-to-doctor time
was associated with poorer outcomes for these patients. Other factors that can effect ED
throughput are the number of laboratory or radiology exams, the need for multiple
medications, and number of consultants. [40] However, there is limited evidence regarding the
relationship between pain management and ED flow metrics. Anderson et al. demonstrated
that the use of opioid in the ED was associated with an increased ED LOS. [41] Our study
identified a significant reduction in the average door-to-doctor time after ALTO implementation
in ED. Indicating that there may be a novel relationship between ALTO pain management and
door-to-doctor time that has yet to be investigated. Opioids are associated with the adverse
effects of sedation and respiratory depression. [33] Due to this, patients are commonly
observed following the administration of opioids in the ED. If a patient develops any adverse
effects, further medical management to address these problems are required. This observation
period and possible need for further treatment attribute to longer ED LOS and perpetuate
overcrowding, which can lead to increasing the door-to-doctor time for patients presenting
following these patients in the ED. Therefore, use of the ALTO protocol can potentially reduce

the adverse effects from opioids that would otherwise delay treatment for other critically ill



patients. Although there are a variety of factors that affect ED operational metrics, we believe

the ALTO protocol has the potential to improve ED flows and patient care. [29,30,42]

While it could be hypothesized that the use of less potent analgesia could increase the
amount of time that patients stay in the ED due to inadequate pain relief, our study found that
there was no significant difference in the average turnaround time. It has been shown that
turnaround time can significantly affect ED LOS, average daily throughput, and even the
number of diversions from the emergency department. [17,43] All of which are critical in the
delivery of high quality and efficient care to the greatest number of patients. A significant
reduction in the proportion of LWOBS was also identified in this study. Recently, a rise in the
number of patients who leave without being seen has been noted due to a variety of factors
including ED overcrowding, financial coverage, and longer waiting times. [42] Patients who
leave without being seen have been found to be twice as likely to report worsening of their
condition or pain within two days of their visit. [44] Previous investigations have also had a
difficult time identifying severe adverse events in this population though some have made note
of patients experiencing them. At least half of the patients who have LWOBS have been
associated with seeking alternative and subsequent care. [45] Optimization of ED flow to
prevent overcrowding could lead to lower proportions of patients who LWOBS. This can
ultimately result in less patients being readmitted to the ED or seeking alternative care at other
locations. [44] Each of these factors have a major impact on the health care system.
Implementation of ALTO protocols could have a positive impact on improving ED flow by
providing adequate pain relief and decreasing adverse effects from opioids in ED which can

subsequently improve the average turnaround time and LWOBS rate. [29,30]



Reduction in the use and prescription of opioids is paramount in addressing the U.S.
opioid epidemic head on. This study demonstrated that the ALTO-first approach to analgesia is
feasible and effective for opioid reduction in ED with no association in changes to patient
satisfaction scores or average turnaround times. This intervention has potential to be

implemented across the country as part of a nationwide response to the opioid epidemic. [46]

Though these findings are promising, there were limitations. This study was limited by
being single center and retrospective in nature. Potential confounding factors could have
influenced the association between intervention and results. This study mainly focused on the
trend of opioid reduction, and we attempted to control for as many of the potential
confounding factors as possible much like prior studies. [47,48] It is difficult to measure,
however, unknown factors including different disease and operational complexity may also
have contributed to opioid reduction. It is doubtful that these confounding variables would
cause significant differential bias. Future prospective studies are needed to confirm these

preliminary findings.

One of the most common surveys that can be used to evaluate patient satisfaction to
pain management in ED is the Press-Ganey score. [29] These scores are subjective results that
are prone to bias. They also do not account for patients that are admitted, those that leave
without being seen, or patients who present to the ED with regularity. This may also exclude
patients who leave prior to completing treatment, which would reflect a population of patients
that are dissatisfied with their care. Variables other that the ALTO protocol can affect the ED
flow metrics like door-to doctor time, ED turnaround time, and LWOBS. It is possible that the

results may have been influenced by external factors not addressed in this study. We cannot



identify the relationship between the door-to-doctor time, ED turnaround time, and patient
satisfaction which might be skewing the data due to the retrospective study design. In addition,
the rate of patients who left without treatment being complete, a potential surrogate measure
for patients who are dissatisfied with their care that they are receiving in this study, was not
investigated. Additionally the study was also conducted while the “opioid epidemic” was well
recognized and prescribing and administration patterns could have secondarily been affected
by this during this time. The setting for the study was in an urban level three trauma center,
whose patient population may not be generalizable. Repeating the study across differing
locations and patient populations could lead to improved generalizability and more robust

findings.

As it was hypothesized in our further study, opioid prescriptions during the COVID-19
pandemic displayed a significant reduction thought the ALTO protocol while ED opioid
administration, patient satisfaction, and ED flow were unaffected. In the setting of limited
outpatient resources this ALTO strategy can potentially reduce opioid use and subsequent

complications during the pandemic.

Opioid use and abuse have continued to rise throughout the COVID-19 pandemic. Over
40 states in the U.S. have reported an increase in opioid-related deaths during this time, and
recent studies have demonstrated that non-fatal opioid overdoses have doubled as well.
[26,49] In addition to concurrent COVID-19 infection other factors associated with the
connection between COVID-19 and the increased rates of opioid-related fatalities include social
isolation, lack of access to mental health care services or health care services, disruptions in

medication for opioid use disorder, and increased homelessness and incarceration rates. [50]



Increasing use of methamphetamines in conjunction with opioids has also complicated the

opioid epidemic. [51] The emergence of COVID-19 and the resulting social stressors, economic
stressors, and disruptions in health care and social safety nets will likely exacerbate the opioid
epidemic. [24] This evolution of the opioid epidemic and the ever rising death toll highlight the

necessity for harm reduction strategies like the ALTO protocol.

An opioid-free ED was first described by Motov et al. in 2014 with non-narcotic
treatment protocols using a CERTA (Channels/Enzymes/Receptors Targeted Analgesia) multi-
modal, physiologic approach for pain management. [15,16] Further studies then demonstrated
sufficient pain alleviation in 75% of their patients non-opioid therapies with reduction in opioid
usage of 50% following protocol implementation. [16] Protocols have begun to be implemented
by other emergency departments and have gained popularity with may state multi-disciplinary
groups to develop multi-modal analgesia prescribing guidelines following the studies of 2016.
[5, 15, 52] Further, significant reduction in ED opioids have continue to be verified at other
locations. [29] Similar to the aforementioned studies the control group (Pre-COVID cohort) of
our study had a similar rate of MME usage per patient. Over the years strong data has been
collected to support the reduction of narcotic use in the ED thought multi-modal protocols, the
COVID-19 pandemic’s relationship with these protocols remains novel. Evidenced by our results
the ALTO protocol can significantly reduce opioid prescriptions even in the setting of the
pandemic. Importantly, ED opioid administration, patient satisfaction, departmental flow
remained unaffected. In line with previous studies, the ALTO protocol can be effective in the

ED, and especially at the time of discharge with reduction in opioid prescription. [16, 29, 52]



The complexity of COVID-19 infections and their associated myalgias, referred pain, and
hyperalgesia continue to gain more evidence as studies continue. [28, 53, 54] Ultimately,
making analgesia for COVID-19 and non-COVID-19 patients a challenge in the ED. Additionally,
there has been a disproportionate rate of incarceration of those suffering from addiction during
the pandemic and decarceration efforts that respond to this will simply move a vulnerable
population from high risk environment to high risk environment unless appropriate planning is
utilized. [55] As the pandemic causes closures of outpatient facilities new potential pressure has
been placed on the ED with requests for opioids. [56] In this study, ED opioid administration
during the pandemic did not increase. The rate of opioid dosing remained comparable with the
reduced rates of administration demonstrated prior to the pandemic. Additionally, our study
found a significant decrease in NSAID prescription during the COVID-19 pandemic period. Early
in the course of the pandemic it was hypothesized that through increased expression of ACE2
(the host protein that the SARS-CoV-2 virus attaches to) NSAIDs could worsen the course of
infection for affected patients. [57] NSAID prescribing and utilization patterns of physicians may
have been influenced by this early hypothesis leading them to turn to other ALTO protocol
medications for analgesia. This could have consequently increased Ketamine usage during this
period. Ketamine has a variety of uses in the ED and can be extremely versatile without
depressing respiratory or cardiovascular physiology. [58, 59] Clarification of the role for

Ketamine in patients with COVID-19 infections with require further investigation. [60]

The success of the ALTO-first multimodal approach to pain management is signified by
the reduction of ED opioid prescriptions noted in our study. Public health measures have lead

to the closure of a variety of outpatient care settings. [61] As a result, outpatient resources for



pain control have been limited by these closures resulting in the ED becoming a more
prominent site care establishment. This study highlights the importance of ALTO-first protocols
in combating the opioid epidemic during the pandemic with the noted reduction in opioid
prescription. The increase in severe adverse opioid related events over the last two decades has
matched increasing prescription opioid analgesic usage rates in the US. [62] The 2015 the
National Survey on Drug Use and Health proposed that 37.8% of adults (or 91.8 million) in the
U.S. used prescription opioids. An estimated 4.7% (or 11.5 million) of those who use
prescription pain medications misused them, and 0.8% (or 1.9 million) had a use disorder. [63,
64] From 1990-2014 prevalence of prescription opioid misuse has been uptrending. [65] A
concerning evolution of the opioid epidemic is illuminated by this increasing prevalence. [65]
Decreasing opioid prescription, as seen in this study, is important in combating this wide-spread
problem. Decreasing prescription of opioids is essential for reducing the initial use of these
medications. In turn, reducing the further complications including misuse, and abuse. An
integral part in reducing nonfatal overdoses, overdose-related deaths, and combating this
epidemic may well begin with reducing ED opioid prescriptions and the resulting complications

that can arise.

No previous studies have investigated if the ALTO protocol can remain effective in the
COVID-19 pandemic. A significant strength of this study lies in the large sample size that was
able to be compared between the two groups. As demonstrated by our results, the ALTO
protocol in the ED can be a fundamental pain management strategy and aid in combating the

opioid epidemic during the COVID-19 pandemic.



The study had several limitations. This was a retrospective, uncontrolled design. The
study site also had a previously implemented ALTO-first protocol. The assumption was also
made that there were similar ED volumes and patient presentations during the investigated
time periods. The differences in the pre-COVID and pandemic groups have potential to be
attributed to covariates. There may also be limited generalizability to other populations as this
study focused on a single, urban, level three trauma center in North Texas. Furthermore,
prescribing patterns during the time may also have been influenced as the study was conducted

when the opioid epidemic was publicized and well recognized

VII: FUTURE DIRECTIONS

Our studies highlighted that the ALTO protocol remains effective in reducing opioid use
and prescription in the ED even in the face of an unprecedented pandemic. However, there is
still much work to be done in combat of the U.S. opioid epidemic. There are several areas that
remain to be investigated. It is well known that following the COVID-19 pandemic the
healthcare delivery system of the U.S. is forever changed. Further investigation is needed to
identify exactly how these changes have affected opioid prescription rates in EDs that now
experience overcrowding, prolonged wait times, and boarding rates that have not previously

been experienced.

Furthermore, there is ample opportunity to investigate the root cause for alterations in
utilization and prescribing patterns in EDs nationwide. Perhaps there is a need for reeducation

or improvement on prior ALTO protocols because they no longer fit with the current landscape



of healthcare in EDs. These cannot adequately be addressed without first better understanding

the new landscapes current utilization and prescribing patterns.

Within the ALTO protocols themselves there is room for improvement and further
innovation. Recent literature has highlighted the effectiveness of peripheral nerve blocks for
analgesia. The ALTO protocol can continue to be innovated to match the advancements of
neuraxial anesthesia and innovations in medical management for analgesia as well. Further
studies can investigate the opioid use reduction secondary to these advancements and

potentially further influence the practice of EM physicians nationwide.

The opioid epidemic is also something that cannot be solved with one alteration in
medical practice. Though the ED serves as a prime location to help curb the start of a patient’s
opioid use through limiting prescription and utilization, it alone cannot address the entirety of
the problem that the U.S. faces. This instead will require a multifaceted approach. An
underutilized facet in EDs nationwide centers around harm reduction strategies for patients
that struggle with opioid misuse and abuse as well as safe use education for these patients.
Investigation into these arenas can help to illuminate their underutilization as well as their

potential effectivity in improving patient safety and outcomes for this patient population.



VIii: CONCLUSIONS

Project 1:

In the setting of a community ED, this study demonstrated that the ALTO-first approach
to analgesia is attainable and remains effective. Protocol implementation was associated with a
significant reduction in opioid administration without negatively impacting patient satisfaction
with pain control or the average turnaround time in the ED. These are preliminary findings and

future prospective studies are needed to confirm them.

Project 2:

In summary, the ALTO protocol remains effective and created a significant decrease in
opioid prescription during the COVID-19 pandemic. Importantly, ED opioid administration,
patient satisfaction, and department flow were not found to be affected. While the pandemic
has limited outpatient healthcare delivery, this study highlights that the ALTO-first protocols
can have potential benefit for reducing opioid usage and the subsequent complications, and
ultimately help to address the opioid epidemic that continues in tandem with the COVID-19

pandemic.



IX: COMPLIANCE

Project 1:

Consent was obtained or waived by all participants in this study. Institutional Review
Board issued approval 019130. The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board of The Baylor Scott &

White (reference number: 019130).

Project 2:

The Baylor Scott & White Research Institute Institutional Review Board approved this
study (reference number: 344143) and waived the requirement for informed consent because of

the retrospective and non-interventional nature.
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APPENDIX 1

ALTO Treatment Protocols

MSK/BACK Pain

Note: This includes sprains, strains, or opioid-naive lower back pain, acute neck, joint and soft
tissue pain, rotator cuff tendonitis, arthritis of knee, lateral epicondylitis, greater trochanteric
bursitis, biceps tendonitis, etc. Acute on chronic radicular lower back pain (opioid tolerant) can

be approached in a similar manner.

* Acetaminophen 1,000 mg PO OR 650 mg PR if unable to tolerate PO

* NSAIDs: Ibuprofen 600 mg PO OR Ketorolac 10 mg IV/15 mg IM

* Muscle relaxant: Cyclobenzaprine 5 mg PO OR Diazepam 5 mg PO OR Tizanidine 2mg

PO OR Methocarbamol 500 mg PO

» Trigger-point injection with 1-2 mL of lidocaine 1%

* Gabapentin 300mg PO (if neuropathic pain)

* Lidocaine 5% patch to most painful area; instruct patient to remove after 12 hours

* Dexamethasone 4-10 mg IV

* Ketamine 0.2 mg/kg IVPB over 10 min based on IBW

* Ketamine 0.5 mg/kg intranasal x 1 dose (max = 50 mg)



ALTO - Neuropathic Pain

FIRST LINE TX:

* Acetaminophen 1000 mg PLUS Celebrex 200 mg po x 1 dose OR Ibuprofen 400 mg po x

1 dose

IF UNABLE TO TOLERATE PO THERAPY:

* Acetaminophen 650 mg per rectum x 1 PLUS Ketorolac 10mg IV x 1

ALTERNATIVES:

* Gabapentin 300 mg po x 1 dose

* Topical lidocaine 5% patch transdermal to affected area

* Naproxen 500 mg po x 1 dose

FOR REFRACTORY PAIN:

* Ketamine 0.2 mg/kg [IVPB over 10 min based on IBW (max = 30 mg)

OR

* Ketamine 0.5 mg/kg intranasal x 1 dose (max 50 mg)

* Lidocaine 1.5 mg/kg IV IVPB diluted in 50 mL D5W x 1 over 30 minutes (max dose =

200 mg)



ALTO - Renal Colic Protocols

FIRST-LINE THERAPY

Ketorolac 10 mg IV or PO Ibuprofen if pt can tolerate 400-800mg

Acetaminophen 1,000 mg PO vs IV Ofirmev 650 mg — 1 gram over 15 minutes if cannot tolerate

PO

1 L 0.9% normal saline bolus

SECOND-LINE IV THERAPY

Lidocaine 1.5 mg/kg IV of 2% cardiac lidocaine in 100 ml normal saline over 10-15 minutes

(max 200 mg)

ALTERNATIVES

Ketamine 50 mg IN (Intra-Nasal) 0.5 mg/kg (concentration 100 mg/mL); (max 50 mg; max per

nare 1 mL)

ALTO - Lidocaine CONTRAINDICATIONS

» Sensitivity or Allergy to Lidocaine

* Pregnancy

* Seizure Disorder



Hepatic Insufficiency (Tbili > 1.46)

Renal Insufficiency (CrCl < 30 or ESRD)

Severe CAD or CHF/Cardiomyopathy w/ EF <20%

Hx of AV Block i.e. 2"/3 Degree AVB; Adams-Stokes; WPW; LGL; AVNRT
Cardiac Dysrhythmias

Concurrent treatment with Class I antiarrhythmics or amiodarone use < 3 months
Acute porphyria

*Provider Discretion: Cardiac monitoring during and 30 minutes post infusion especially

in pts > 65 y/o, RBBB, LBBB known, 1% degree AVB



ALTO - Migraine Algorithm

Dexamethasone 4-8 mg IV

Reglan 10 mg IV

Magnesium 1-2 g IV over
— 15-30 min

Sumatriptan .
<50% Relief

Valproic
mL over 50 minutes

If >50% relief If >50% relief

m ‘Discharge ;

American Headache Society 2015




ALTO - NON-SPECIFIC ABD PAIN

FIRST LINE TX:

* Acetaminophen 1000 mg PLUS Celebrex 200 mg po x 1 dose OR Ibuprofen 400 mg po x

1 dose

IF UNABLE TO TOLERATE PO THERAPY:

* Acetaminophen 650 mg per rectum x 1 PLUS Ketorolac 10mg IV x 1

15T LINE ALTERNATIVES OR IN ADDITION TO ABOVE THERAPY:

* Dicyclomine 20mg PO or 20mg IM

* (@I Cocktail one dose PO

* Naproxen 500mg PO

REFRACTORY PAIN:

e Ketamine 0.2 mg/kg IVPB over 10 min based on IBW (max = 30 mg) OR

Ketamine 0.5 mg/kg INTRANASAL x 1 dose (max 50 mg)



ALTO - GASTROPARESIS/CHRONIC ABD PAIN

Toradol 10-15mg IV/IM

Metoclopramide 10mg IV

Prochlorperazine 10 mg IV

Diphenhydramine 25 mg [V

Dicyclomine 20 mg PO/IM — if cramping component

Haloperidol 2.5-5 mg IM/IV

Lidocaine 1.5 mg/kg IVPB over 15 minutes (obtain from pharmacy)

Ketamine 0.2 mg/kg IVPB over 10 min based on IBW



ALTO - Sickle Cell Crisis Protocol

PO Ibuprofen-800mg OR IM (Intramuscular) Ketorolac 30mg OR IV Ketorolac 10mg

IN INTRANASAL Ketamine 0.5 mg/kg (no more than 1ml per nostril, max 50mg) IF

difficult IV Access

IV Ketamine-0.2 mg/kg IVPB over 10 min based on IBW, then reassess, if still pain then

+ IV drip at 0.1 mg/kg /hr IBW infusion continuous until pain improved

IV Lidocaine - 1.5 mg/kg IVPB over 15 minutes (obtain from pharmacy)



ALTO — Dental Pain

Dental Blocks

Ibuprofen 400mg — 800mg PO

Acetaminophen 500mg — 1000mg PO

Dental Referrals/Care Connect



ALTO - Discharge/Outpatient Rx

Neuropathic Pain/Zoster/Peripheral or DM Neuropathy

* Gabapentin 300 mg PO at bedtime

* Amitriptyline 25 mg PO at bedtime

* Pregabalin 75 mg PO 2x/day

Undifferentiated Abdominal Pain

* Dicyclomine 20 mg PO every 6 hour

* Ibuprofen 600 mg PO every 6 hours

» Acetaminophen 1,000 mg PO every 6 hours

* Metoclopramide 10 mg PO every 6 hours

* Prochlorperazine 10 mg PO every 6 hours

Uncomplicated Back Pain

* Acetaminophen 1,000 mg PO every 6 hours



* Ibuprofen 600 mg PO every 6 hours

* Lidocaine 5% transdermal patch every 24 hours (remove after 12 hours)

* Diclofenac 1.3% transdermal patch 2x/day OR diclofenac 1% gel 4 g 4x/day as needed

* Cyclobenzaprine 5 mg PO 3x/day or other muscle relaxant: Soma, Robaxin, Tizanidine

e Heat

* Physical therapy

* Exercise program

Fibromyalgia

* Cardiovascular exercise ¢ Strength training « Massage therapy

* Amitriptyline 10 mg PO at bedtime

* Cyclobenzaprine 10 mg PO every 8 hours

* Pregabalin 75 mg PO 2x/day



Headache
FOR ACUTE ATTACKS
e Sumatriptan 100 mg PO

e Acetaminophen/aspirin/caffeine (Excedrin Migraine) PO every 6 hours OR acetaminophen 1,000 mg
every 6 hours

¢ Dihydroergotamine mesylate 2 mg nasal spray

¢ Naproxen 500-550 mg 2x/day OR ibuprofen 600 mg PO every 6 hours

* Metoclopramide 10 mg PO every 6 hours

FOR PREVENTION

¢ Propranolol 40 mg PO 2x/day

 Divalproex DR 250 mg PO 2x/day OR extended release 500 mg PO daily
e Topiramate 25 mg PO at bedtime

¢ Magnesium supplementation 600 mg PO daily



Special Populations

Not all patients are appropriate candidates for each agent suggested in the ALTO treatment
protocol. All medications should be administered with thoughtful consideration of patient-

specific factors such as age, organ function, comorbidities and other medications being taken.

Geriatric Patients

Great care should be taken when treating elderly patients. Some of the therapies suggested may
be inappropriate for use in this vulnerable population, including dicyclomine, haloperidol,
diphenhydramine and muscle relaxants. The Beers Criteria list is a well-established resource that
should be consulted when making treatment decisions for patients older than 65 years. When
possible, consider prescribing topical agents instead of oral or intravenous drugs. Also consider

recommending heat, massage and physical therapy on discharge for musculoskeletal pain.

Renal Dysfunction

Not all ALTO agents are safe for patients with renal dysfunction, particularly NSAIDs. In
patients who cannot receive systemic NSAIDs, consider prescribing topical agents such as

diclofenac gel or patches.

Heart Failure



Not all ALTO agents are recommended for use in patients with heart failure, particularly steroids
and NSAIDs. For patients in whom these medications should be avoided, consider prescribing

topical alternatives

Pregnant Patients

Pregnant women should be excluded from the ALTO protocol. Many of these agents are

contraindicated in pregnancy, including haloperidol, NSAIDs, and valproic acid.

Pediatric Patients

Do not use the ALTO protocol when managing children younger than 15 years or less than 40
kg. Although ALTO principles are applicable to the pediatric population, precautions should be

considered and agents must be dosed appropriately.

Exclusions to ALTO

* Rescue Opiate Analgesia:

* Oxycodone 5 mg po x 1 dose

* Morphine IR 15 mg po x 1 dose

* Fentanyl IV x 1 dose



*  Morphine IV x 1 dose

* Provider discretion on when to utilize opiate medications

* Intractable pain from:

* Advanced stage cancer

e Trauma/Fractures

* Diagnosed surgical pathology: i.e. appendicitis, cholecystitis, bowel obstruction,

1schemic bowel, etc.



