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Background: Naloxone is the most frequently prescribed
antidote for opioid overdose. More than one-third of opioid
overdose reversals involved > 2 doses of intranasal naloxone
4 mg. While an 8 mg intranasal product is available, there
are limited recommendations for the preferred dosage. This
study reviews and analyzes data to determine if there is a
difference in prescribing patterns for naloxone 4 mg and
naloxone 8 mg at Veteran Health Indiana (VHI).

Methods: Patients prescribed naloxone 4 mg or 8 mg at VHI
between April 1, 2022, and April 1, 2023, were included. The
primary endpoint was prescribing patterns between naloxone
4 mg and naloxone 8 mg. Data collected included naloxone
prescriptions by month, number of patients with repeated
naloxone fills, discipline of prescriber, type of clinic, and reason

Results: One hundred one veterans were included in the
study; 53.5% of veterans received a prescription for naloxone
8 mg, 41.6% for naloxone 4 mg, and 4.9% for both doses.
Pharmacists prescribed the highest number of naloxone
prescriptions regardless of dose, followed by nurse practitioners
and physicians. Most naloxone prescriptions were written using
the Stratification Tool for Opioid Risk Management initiative and
primary clinics. Naloxone prescriptions were for chronic opioid
use, opioid use disorder, and substance use disorder.

Conclusions: The absence of well-defined guidance regarding
dosing for intranasal naloxone has led to disparate prescribing
practices between prescriber disciplines, types of clinics,
and indications for receiving naloxone. This study highlights
the need for clinical guidelines with supporting evidence and

for receiving naloxone.
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institution-specific guidance.

ince 1999, annual deaths attributed
to opioid overdose in the United
States have increased from about
10,000 to about 50,000 in 2019.! During
the COVID-19 pandemic > 74,000 opioid
overdose deaths occurred in the US from
April 2020 to April 2021.2? Opioid-related
overdoses now account for about 75% of
all drug-related overdose deaths.! In 2017,
the cost of opioid overdose deaths and opi-
oid use disorder (OUD) reached $1.02 tril-
lion in the United States and $26 million in
Indiana.* The total deaths and costs would
likely be higher if it were not for naloxone.
Naloxone hydrochloride was first patented
in the 1960s and approved by the US Food
and Drug Administration (FDA) in 1971 to
treat opioid-related toxicity.' It is the most fre-
quently prescribed antidote for opioid toxicity
due to its activity as a pure p-opioid receptor
competitive antagonist. Naloxone formula-
tions include intramuscular, intravenous, sub-
cutaneous, and intranasal delivery methods.?
According to the Centers for Disease Control
and Prevention, clinicians should offer nalox-
one to patients at high risk for opioid-related
adverse events. Risk factors include a history
of overdose, opioid dosages of > 50 morphine
mg equivalents/day, and concurrent use of opi-
oids with benzodiazepines.®
Intranasal naloxone 4 mg has become
more accessible following the classification
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of opioid use as a public health emergency
in 2017 and its over-the-counter availabil-
ity since 2023. Intranasal naloxone 4 mg was
approved by the FDA in 2015 for the pre-
vention of opioid overdoses (accidental or
intentional), which can be caused by her-
oin, fentanyl, carfentanil, hydrocodone,
oxycodone, methadone, and other sub-
stances.” Fentanyl has most recently been
associated with xylazine, a nonopioid tran-
quilizer linked to increased opioid overdose
deaths.® Recent data suggest that 34% of opi-
oid overdose reversals involved > 2 doses
of intranasal naloxone 4 mg, which led to
FDA approval of an intranasal naloxone 8 mg
spray in April 202151

Veteran Health Indiana (VHI) has imple-
mented several initiatives to promote nal-
oxone prescribing. Established in 2020, the
Opioid Overdose Education and Naloxone
Distribution (OEND) program sought to pre-
vent opioid-related deaths through education
and product distribution. These criteria in-
cluded an opioid prescription for > 30 days.
In 2021, the Stratification Tool for Opioid Risk
Mitigation (STORM) was created to identify
patients at high risk of opioid overdose and al-
lowing pharmacists to prescribe naloxone for
at-risk patients without restrictions, increasing
accessibility."

Recent cases of fentanyl-related over-
doses involving stronger fentanyl analogues
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highlight the need for higher naloxone dos-
ing to prevent overdose. A pharmacokinetic
comparison of intranasal naloxone 8 mg vs
4 mg demonstrated maximum plasma con-
centrations of 10.3 ng/mL and 5.3 ng/mlL, re-
spectively.’> Patients may be at an increased
risk of precipitated opioid withdrawal when
using intranasal naloxone 8 mg over 4 mg;
however, some patients may benefit from
achieving higher serum concentrations and
therefore require larger doses of naloxone.

No clinical trials have demonstrated a
difference in reversal rates between nalox-
one doses. No clinical practice guidelines
support a specific naloxone formulation,
and limited US Department of Veterans
Affairs (VA)-specific guidance exists. VA
Naloxone Rescue: Recommendations for
Use states that selection of naloxone 8 mg
should be based on shared decision-making
between the patient and clinician and based
on individual risk factors."” The purpose of
this study is to analyze data to determine if
there is a difference in prescribing patterns
of intranasal naloxone 4 mg and intranasal
naloxone 8 mg.

METHODS

A retrospective chart reviews using the
VA Computerized Patient Record System
(CPRS) analyzed patients prescribed intra-
nasal naloxone 4 mg or intranasal naloxone
8 mg at VHI. A patient list was generated
based on active naloxone prescriptions be-
tween April 1, 2022, and April 1, 2023. Data
were obtained exclusively through CPRS and
patients were not contacted. This study was
reviewed and deemed exempt by the Indi-
ana University Health Institutional Review
Board and the VHI Research and Develop-
ment Committee.

Patients were included if they were aged
> 18 years and had an active prescription for
intranasal naloxone 4 mg or intranasal nal-
oxone 8 mg during the trial period. Patients
were excluded if their naloxone prescription
was written by a non-VHI clinician, if the
dose was not 4 mg or 8 mg, or if the dosage
form was other than intranasal spray.

The primary endpoint was the compar-
ison for prescribing patterns for intrana-
sal naloxone 4 mg and intranasal naloxone
8 mg during the study period. Secondary
endpoints included total naloxone prescrip-
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TABLE 1. Baseline Characteristics (N = 101)

Criteria Results
Age, mean (SD), y 60.9 (14.2)
Sex, No. (%)
Male 91 (90)
Female 10 (10)
Race, No. (%)
White 83 (82)
Black 13 (13)
American Indian 1(1)
Declined to answer 4 (4)
Mental health comorbidity type, No. (%)
Depression 59 (58)
Tobacco use disorder 50 (50)
Anxiety 31 (31)
Stress-related disorder 28 (28)
Insomnia 26 (26)
Alcohol use disorder 16 (16)
Schizophrenia 6 (6)
Attention-deficit/hyperactivity disorder 3 ()
Bipolar disorder 3(3)
Mood disorder 1(1)
Mental health comorbidities, No. (%)
0 10 (10)
1 23 (23)
2 25 (25)
3 27 (27)
>4 16 (16)
Active prescriptions, No. (%)
Opioid 84 (83)
Antidepressant/antianxiety 60 (59)
Gabapentinoid 40 (40)
Antipsychotic 13 (13)
Benzodiazepine 11 (11)
Z-hypnotic 6 (6)
Stimulant 5 (5)
CNS depressant prescriptions excluding naloxone, No. (%)
0 3@
1 25 (25)
2 34 (34)
3 30 (30)
>4 9(9)
Active or discontinued opioid in past 6 mo, No. (%)
Yes 83 (82)
No 18 (18)

Abbreviation: CNS, central nervous system.

tions; monthly prescriptions; number of pa-
tients with repeated naloxone prescriptions;
prescriber type by naloxone dose; clinic type
by naloxone dose; and documented indica-
tion for naloxone use by dose.
Demographic data collected included
baseline age, sex, race, comorbid men-
tal health conditions, and active central
nervous system depressant medications
on patient profile (ie, opioids, gabapenti-
noids, benzodiazepines, antidepressants,
antipsychotics). Opioid prescriptions that
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1739 Patients
1952 Prescriptions

101 Patients randomized

42 Naloxone 4 mg

54 Naloxone 8 mg 5 Naloxone 4 mg and 8 mg

FIGURE. Intranasal Naloxone Dosing Study Inclusion

were active or discontinued within the last
3 months were also recorded. Comorbid
mental health conditions were collected
based on the most recent clinical note be-
fore initiating medication.

Prescription-related data included
strength of medication prescribed (4 mg,
8 mg, or both), documented use of med-
ication, prescriber name, prescriber disci-
pline, prescription entered by, number of
times naloxone was filled or refilled during
the study period, indication, clinic location,
and clinic name. If > 1 prescription was ac-
tive during the study period, the number of
refills, prescriber name and clinic location
of the first prescription in the study period
was recorded. Additionally, the indication
of OUD was differentiated from substance
use disorder (SUD) if the patient was only
dependent on opioids, excluding tobacco
or alcohol. Patients with SUDs may include
opioid dependence in addition to other sub-
stance dependence (eg, cannabis, stimulants,
gabapentinoids, or benzodiazepines).

Basic descriptive statistics, including
mean, ranges, and percentages were used to
characterize the study subjects. For nominal
data, x* tests were used. A 2-sided 5% signif-
icance level was used for all statistical tests.

RESULTS

A total of 1952 active naloxone prescriptions
from 1739 patients met the inclusion criteria;
none were eliminated based on the exclusion
criteria and some were included multiple
times because data were collected for each
active prescription during the study period.
One hundred one patients were randomized
and included in the final analysis (Figure).
Most patients identified as White (81%),
male (90%), and had a mean (SD) age of 60.9
(14.2) years. Common mental health comor-
bidities included 59 patients with depression,
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50 with tobacco use disorder, and 31 with
anxiety. Eighty-four patients had opioid and
60 had antidepressants/antianxiety, and 40
had gabapentinoids prescriptions. Forty-three
patients had > 3 mental health comorbidi-
ties. Thirty-four patients had 2 active central
nervous system depressant prescriptions, 30
had 3 active prescriptions, and 9 had > 4 ac-
tive prescriptions. Most patients (n = 83) had
an active or recently discontinued opioid pre-
scription (Table 1).

The 101 patients received 54 prescrip-
tions for naloxone 8 mg and 47 for 4 mg
(Table 2). Five patients received prescrip-
tions for both the 4 mg and 8 mg intrana-
sal naloxone formulations. Sixty-six patients
had naloxone filled once (66%) during the
study period. Intranasal naloxone 4 mg was
prescribed to 30 patients by nurse practi-
tioners, 17 patients by physicians, and not
prescribed by pharmacists. Intranasal nalox-
one 8 mg was prescribed to 40 patients by
pharmacists, 13 patients by physicians, and
6 patients by nurses. Patients who received
prescriptions for both intranasal naloxone
4 mg and 8 mg were most routinely ordered
by physicians (n = 3; 60%) in primary care
(n = 2; 40%) for chronic opioid use (n = 2;
40%).

Patients access naloxone from many dif-
ferent VHI clinics. Primary care clinics pre-
scribed the 4 mg formulation to 31 patients,
8 mg to 3 patients, and both to 2 patients.
The STORM initiative was used for 37 of
106 prescriptions (35%): 4 mg intranasal
naloxone was prescribed to 1 patient, 8 mg
to 36 patients, and no patients received both
formulations. Chronic opioid use was the
most common indication (46%) with 30 pa-
tients prescribed intranasal naloxone 4 mg,
14 patients prescribed 8 mg, and 2 patients
prescribed both. OUD was the indication for
24% of patients: 2 patients prescribed intra-
nasal naloxone 4 mg, 21 patients prescribed
8 mg, and 1 patient prescribed both.

The 106 intranasal naloxone prescrip-
tions were equally distributed across each
month from April 1, 2022, to April 1, 2023.
Of the 101 patients, 34 had multiple nalox-
one prescriptions filled during the study pe-
riod. Pharmacists wrote 40 of 106 naloxone
prescriptions (38%), all for the 8 mg for-
mulation. Nurse practitioners prescribed
naloxone 4 mg 30 times and 8 mg 6 times
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for 36 of 106 prescriptions (34%). Physi-
cians prescribed 30 of 106 prescriptions
(28%), including intranasal naloxone 4 mg
17 times and 8 mg 13 times.

Statistics were analyzed using a x* test;
however, it was determined that the ex-
pected frequencies made the tests inappro-
priate. Differences in prescribing patterns
between naloxone doses, prescriber disci-
plines, source of the prescription, or indica-
tions were not statistically significant.

DISCUSSION

Many pharmacists possess a scope of prac-
tice under state law and/or institution policy
to prescribe naloxone. In this study, phar-
macists prescribed the most naloxone pre-
scriptions compared to physicians and nurse
practitioners. Initiatives such as OEND and
STORM have given pharmacists at VHI an
avenue to combat the growing opioid epi-
demic while expanding their scope of prac-
tice. A systematic review of 67 studies found
that pharmacist-led OEND programs showed
a statistically significant increase in naloxone
orders. A statistical significance was likely
met given the large sample sizes ranging from
10 to 217,000 individuals, whereas this study
only assessed a small portion of patients.'
This study contributes to the overwhelming
amount of data that highlights pharmacists’
impact on overall naloxone distribution.

The STORM initiative and primary care
clinics were responsible for large portions
of naloxone prescriptions in this study.
STORM was used by pharmacists and con-
tributed to more than half of the higher
dose naloxone prescriptions. Following a
discussion with members of the pain man-
agement team, pharmacists involved in
STORM prescribing were revealed to exclu-
sively prescribe intranasal naloxone 8 mg as
opposed to 4 mg. At the risk of precipitat-
ing withdrawal from higher doses of nalox-
one, it was agreed that this risk was heavily
outweighed by the benefit of successful opi-
oid reversal. In this context, it is expected
for this avenue of prescribing to influence
naloxone prescribing patterns at VHI.

Prescribing in primary care clinics was
shown to be equally as substantial. Pri-
mary care-based multidisciplinary tran-
sition clinics have been reported to be
associated with increased access to OUD
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TABLE 2. Intranasal Naloxone Prescriptions

Intranasal naloxone

4 mg 8 mg 4 mg and 8 mg
Criteria (n=42) (n =54) (n = 5)2
Prescriber, No. (%)
Pharmacist 0(0) 40 (74) 0 (0)
Physician 14 (33) 10 (19) 3 (60)
Nurse practitioner 28 (67) 4(7) 2 (40)
Source of prescription, No. (%)
STORM initiative 1@ 36 (67) 0(0)
Clinic
Primary care 31 (74) 3 (6) 2 (40)
Hospital discharge 3(7) 4(7) 1 (20)
SUDRP 1@ 5(9) 0(0)
Palliative care 3(7) 2 (4) 0 (0)
Domiciliary housing 1) 1@ 1(20)
Orthopedic 1@ 0 (0) 1 (20)
Psychiatry 0 (0) 1@ 0 (0)
Pain 0(0) 12 0(0)
Oncology 1) 0 (0) 0 (0)
Older adult 0(0) 1@2) 0 (0)
Naloxone indication, No. (%)
Chronic opioid use 30 (71) 14 (26) 2 (40)
Opioid use disorder 2 (5) 21 (39) 1 (20)
Substance use disorder 5(12) 14 (26) 1(20)
Procedure 3(7) 1@2) 1 (20)
Drug interactions 1) 3 (6) 0 (0)
Short-term opioid use 1@ 1@2) 0 (0)

Abbreviations: STORM, stratification tool for opioid risk mitigation; SUDRP, substance use

disorder recovery program.

aPatients received both prescriptions from the same prescriber.

treatment.' Primary care clinics at VHI,
or patient aligned care teams (PACT),
largely consist of multidisciplinary health
care teams. PACT clinicians are heavily in-
volved in transitions of care because one
system provides patients with comprehen-
sive acute and chronic care. Continuing to
encourage naloxone distribution through
primary care and using STORM affords
various patient populations access to high-

level care.

Notable differences were observed be-
tween indications for naloxone use and the
corresponding dose. Patients with OUD or
SUD were more likely to receive intrana-
sal naloxone 8 mg as opposed to patients
receiving intranasal naloxone for chronic
opioid use, who were more likely to re-
ceive the 4 mg dose. This may be due to a
rationale to provide a higher dose of nal-
oxone to combat overdoses in the case of
ingesting substances mixed with fentanyl
or xylazine.'*"> Without standard of care
guidelines, concerns remain for varying
outcomes in opioid overdose prevention
within vulnerable populations.
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Limitations

Chart data were dependent on documenta-
tion, which may have omitted pertinent base-
line characteristics and risk factors. Additional
data collection could have further assessed a
patient’s specific risk factors (eg, opioid dose
in morphine equivalents) to draw conclusions
to the dose of naloxone prescribed. The sam-
ple size was small, and the patient population
was largely White and male, which minimized
the generalizability of the results.

CONCLUSIONS

This study evaluated the differences in intra-
nasal naloxone prescribing patterns within a
veteran population at VHI over 12 months.
Findings revealed that most prescriptions
were written for intranasal naloxone 8 mg, by
a pharmacist, in a primary care setting, and
for chronic opioid use. The results revealed
evidence of differing naloxone prescribing
practices, which emphasize the need for clin-
ical guidelines and better defined recommen-
dations in relation to naloxone dosing.

The most evident gap in patient care
could be addressed by urging the VA Phar-
macy Benefits Management group to update
naloxone recommendations for use to in-
clude more concrete dosing recommenda-
tions. Furthermore, it would be beneficial
to re-educate clinicians on naloxone pre-
scribing to increase awareness of different
doses and the importance of equipping pa-
tients with the correct amount of naloxone
in an emergency. Additional research assess-
ing change in prescribing patterns is war-
ranted as the use of higher dose naloxone
becomes more routine.
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