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Treating Pain in the Emergency Department
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Background: Many patients arrive in the emergency department
(ED) with acute pain. Battlefield acupuncture (BFA) uses small,
semipermanent acupuncture needles in 5 set points anatomically
located on each ear to reduce pain in a few minutes. Pain relief
can last months, depending on the pathology of the pain. At the
Jesse Brown Veterans Affairs Medical Center (JBVAMC) ED,
ketorolac 15 mg is the preferred first-line treatment of acute,
noncancer pain. In 2018, BFA was offered first to veterans
presenting with acute or acute-on-chronic pain to the ED;
however, its effectiveness in pain reduction vs ketorolac has
not been evaluated in this patient population. The objective of
this study was to determine whether BFA monotherapy was
noninferior to ketorolac 15 mg for reducing pain scores in the ED.
Methods: This study was a retrospective, electronic chart review
of patients who presented to JBVAMC ED with acute pain or
acute-on-chronic pain and received ketorolac or BFA. The
primary endpoint was the mean difference in the numeric rating
scale (NRS) pain score from baseline. Secondary endpoints
included the number of patients receiving pain medications,

including topical analgesics, at discharge and treatment-related
adverse events in the ED.

Results: A total of 61 patients were included in the study.
Baseline characteristics were similar between the 2 groups
except for the average baseline NRS pain score, which was
higher in the BFA group (8.7 vs 7.7; P = .02). The mean
difference in NRS pain scores from baseline to postintervention
was 3.9 for the BFA group and 5.1 for the ketorolac group.
The difference in reducing the NRS pain score between the
intervention groups was not statistically significant. No adverse
events were observed in either treatment group.

Conclusions: For treating acute and acute-on-chronic pain
in the ED, BFA did not differ compared with ketorolac 15 mg
in NRS pain score reduction. This study’s results add to the
limited existing literature suggesting that both interventions
could result in clinically significant reductions in pain scores for
patients presenting to the ED with severe and very severe pain,
indicating BFA could be a viable nonpharmacologic treatment
option.
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cute pain is a primary symptom for

many patients who present to the

emergency department (ED). The
ED team is challenged with relieving pain
while limiting harm from medications.!
A 2017 National Health Interview Survey
showed that compared with nonveterans,
more veterans reported pain in the previous
3 months, and the rate of severe pain was
40% higher in the veteran group especially
among those who served during the era of
wars in Afghanistan and Iraq.

The American College of Emergency Phy-
sicians guidelines pain management guide-
lines recommend patient-centered shared
decision making that includes patient ed-
ucation about treatment goals and expec-
tations, and short- and long-term risks, as
well as a preference toward pharmacologic
treatment with nonopioid analgesics except
for patients with severe pain or pain refrac-
tory to other drug and treatment modalities.?
There is a lack of evidence regarding supe-
rior efficacy of either opioid or nonopioid
analgesics; therefore, the use of nonopioid
analgesics, such as oral or topical nonste-
roidal anti-inflammatory drugs (NSAIDs) or
central analgesics, such as acetaminophen,
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is preferred for treating acute pain to miti-
gate adverse effects (AEs) and risks associ-
ated with opioid use.'** The US Department
of Veterans Affairs (VA) and Department of
Defense (DoD) guideline on managing opi-
oid therapy for chronic pain, updated in 2017
and 2022, similarly recommends alternatives
to opioids for mild-to-moderate acute pain
and encourages multimodal pain care.” How-
ever, use of other pharmacologic treatments,
such as NSAIDs, is limited by AE profiles, pa-
tient contraindications, and severity of acute
pain etiologies. There is a need for the ex-
panded use of nonpharmacologic treatments
for addressing pain in the veteran population.
The American College of Emergency
Physicians guidelines recommend non-
pharmacologic modalities, such as ap-
plying heat or cold, physical therapy,
cognitive behavioral therapy, and acupunc-
ture.> A 2014 study reported that 37% to
46% of active duty and reserve military
personnel use complementary and alter-
native medicine (CAM) for a variety of
ailments, and there is increasing interest
in the use of CAM as adjuncts to tradi-
tional therapies.® According to one study,
some CAM therapies are used significantly
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TABLE 1 Baseline Characteristics

Characteristics Acupuncture (n = 30) Ketorolac (n = 31) P value
Age, mean (SD), y 51 (15) 48 (13) .23
Sex, No. (%) .55
Male 24 (80) 22 (71)
Female 6 (20) 9 (29)
Serum creatinine, mean, mg/dL 0.97 1.18 .36
Weight, mean, kg 97 86 .09
NRS pain score, mean 8.7 7.7 .02
Location of pain, No. (%)
Abdomen 1 5 (16) .09
Back 10 (33) 7 (23) .35
Chest 2(7) 6 (19) 14
Head 5(17) 7 (23) .56
Lower extremity 10 (33) 3(10) .02
Other 2(7) 3(10) .67

Abbreviation: NRS, numeric rating scale.

more by military personnel than used by
civilians.” However, the percentage of the
veteran population using acupuncture in
this study was small, and more informa-
tion is needed to assess its use.

Auricular acupuncture originated in tra-
ditional Chinese medicine.® Contemporary
auricular acupuncture experts view this mo-
dality as a self-contained microsystem map-
ping portions of the ear to specific parts of
the body and internal organs. The analge-
sic effects may be mediated through the
central nervous system by local release of en-
dorphins through nerve fiber activation and
neurotransmitters—including serotonin, do-
pamine, and norepinephrine—leading to
pre- and postsynaptic suppression of pain
transmission.

Battlefield acupuncture (BFA) uses 5 set
points anatomically located on each ear.’
Practitioners use small semipermanent, dart-
like acupuncture needles. Patients could ex-
perience pain relief in a few minutes, which
can last minutes, hours, days, weeks, or
months depending on the pathology of the
pain. This procedure developed in 2001 has
been studied for different pain types and
has shown benefit when used for postsurgi-
cal pain, chronic spinal cord injury-related
neuropathic pain, and general chronic pain,
as well as for other indications, such as in-
somnia, depression, and weight loss.#1%1* In
2018, a randomized controlled trial com-
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pared postintervention numeric rating scale
(NRS) pain scores in patients presenting to
the ED with acute or acute-on-chronic lower
back pain who received BFA as an adjunct
to standard care vs standard care alone.'* Pa-
tients receiving BFA as an adjunct to standard
care were found to have mean postinterven-
tion pain scores 1.7 points lower than those
receiving standard care alone. This study
demonstrated that BFA was feasible and well
tolerated for lower back pain in the ED as an
adjunct to standard care. The study was lim-
ited by the adjunct use of BFA rather than as
monotherapy and by the practitioners’ discre-
tion regarding standard care, which was not
defined by the study’s authors.

The Jesse Brown Veterans Affairs Medical
Center JBVAMC) in Chicago, Illinois, offers
several CAM modalities, such as exercise/
movement therapy, chiropractic, art/music
therapy, and relaxation workshops, which
are widely used by veterans. Recent evidence
suggests BFA could reduce pain scores as an
adjunct or an alternative to pharmacologic
therapy. We are interested in how CAM ther-
apies, such as BFA, can help avoid AFEs asso-
ciated with opioid or NSAID therapy.

At the JBVAMC ED, ketorolac 15 mg is
the preferred first-line treatment of acute,
noncancer pain, based on the results of pre-
vious studies. In 2018 BFA was offered first
to veterans presenting with acute or acute-
on-chronic pain to the ED; however, its
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TABLE 2 Secondary Endpoints

Acupuncture, Ketorolac,
Prescriptions at discharge No. (n = 24) No. (n=11) P value
Topical diclofenac gel 6 2 .65
Oral muscle relaxant 6 2 .65
Topical lidocaine ointment 6 0 .07
Oral acetaminophen 3 2 .65
Oral NSAID 1 4 .01
Topical menthol/m-salicylate 1 0 .49
Oral opioid 1 0 .49
Oral steroid 0 1 13

Abbreviation: NSAID, nonsteroidal anti-inflamatory drug.

effectiveness for pain reduction vs ketorolac
has not been evaluated in this patient popu-
lation. Limited literature is available on BFA
and its use in the ED. To our knowledge, this
was the first observational study assessing the
difference between a single session of BFA vs
a single dose of ketorolac in treating noncan-
cer acute or acute-on-chronic pain in the ED.

METHODS

This study was a retrospective chart review
of patients who presented to the JBVAMC
ED with acute pain or acute-on-chronic
pain, who received ketorolac or BFA. The
study population was generated from a list
of all IV and intramuscular (IM) ketorolac
unit dose orders verified from June 1, 2018,
through August 30, 2019, and a list of all
BFA procedure notes signed from June 1,
2018, through August 30, 2019. Patients
were included in the study if they had doc-
umented administration of IV or IM ke-
torolac or BFA between June 1, 2018, and
August 30, 2019. Patients who received ke-
torolac doses other than 15 mg, the inter-
vention was administered outside of the
ED, received adjunct treatment in addi-
tion to the treatment intervention in the
ED, had no baseline NRS pain score doc-
umented before the intervention, had an
NRS pain score of < 4, had no postinter-
vention NRS pain score documented within
6 hours, had a treatment indication other
than pain, or had active cancer were ex-
cluded. As in previous JBVAMC studies, we
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used NRS pain score cutoffs (mild, moder-
ate, severe, and very severe) based on Woo
and colleagues’ meta-analysis and excluded
scores < 4.1°

Endpoints

The primary endpoint was the mean dif-
ference in NRS pain score before and after
the intervention, determined by comparing
the NRS pain score documented at triage
to the ED with the first documented NRS
pain score at least 30 minutes to 6 hours
after treatment administration. The sec-
ondary endpoints included the number of
patients prescribed pain medication at dis-
charge, the number of patients who were
discharged with no medications, and the
number of patients admitted to the hospi-
tal. The safety endpoint included any AEs
of the intervention. Subgroup analyses were
performed comparing the mean difference
in NRS pain score among subgroups classi-
fied by severity of baseline NRS pain score
and pain location.

Statistical Analysis

Baseline characteristics and endpoints
were analyzed using descriptive statis-
tics. Categorical data were analyzed using
Fisher exact test and z test for proportions,
and continuous data were compared using
t test and paired ¢ test. An 80% power cal-
culation determined that 84 patients per
group were needed to detect a statistically
significant difference in pain score reduc-
tion of 1.3 at a type-1 error rate of 0.05.
The sample size was based on a calcula-
tion performed in a previously published
study that compared IV ketorolac at 3 sin-
gle-dose regimens for treating acute pain
in the ED.'® The 1.3 pain score reduction
is considered the minimum clinically sig-
nificant difference in pain that could be
detected with the NRS."

RESULTS

Sixty-one patients received BFA during
the study period: 31 were excluded (26 re-
ceived adjunct treatment in the ED, 2 had
active cancer documented, 2 had an in-
dication other than pain, and 1 received
BFA outside of the ED), leaving 30 pa-
tients in the BFA cohort. During the study
period, 1299 patients received ketorolac.
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FIGURE Pain Score Reduction for All Groups

Numeric rating scale pain score
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dom number generator and then screened
to determine inclusion or exclusion in the
study. We continued to randomly select
patients for the ketorolac group until we
had a similar number in each treatment
group. Of these 148 patients who were
randomly selected to be reviewed, 116
were excluded: 48 received adjunct treat-
ment in the ED, 24 had no postinterven-
tion NRS pain score documented within 6
hours, 18 received ketorolac doses other
than 15 mg, 12 received ketorolac outside
the ED, 9 had no baseline NRS pain score
documented, 3 presented with a NRS pain
score of < 3, and 2 had active cancer doc-
umented. The ketorolac cohort comprised
31 patients.

Baseline characteristics were similar be-
tween the 2 groups except for the average
baseline NRS pain score, which was statis-
tically significantly higher in the BFA vs
ketorolac group (8.7 vs 7.7, respectively;
P = .02). The mean age was 51 years in
the BFA group and 48 years in the ketor-
olac group. Most patients in each cohort
were male: 80% in the BFA group and 71%
in the ketorolac group. The most com-
mon types of pain documented as the chief
ED presentation included back, lower ex-
tremity, and head. Ten patients in the BFA
group and 3 in the ketorolac group pre-
sented with lower extremity pain (P = .02)
(Table 1).
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The mean difference in NRS pain score was
3.9 for the BFA group and 5.1 for the ketor-
olac group. Both were clinically and statis-
tically significant reductions (P = .03 and P
< .01), but the difference between the inter-
vention groups in NRS score reduction was
not statistically significant (P = .07).

For the secondary endpoint of outpa-
tient prescriptions written at discharge,
there was no significant difference between
the groups except for oral NSAIDs, which
were more likely to be prescribed to pa-
tients who received ketorolac (P = .01). Pa-
tients who received BFA were more likely
to receive oral muscle relaxants or topi-
cal analgesics, but the difference between
the groups was not statistically significant
(Table 2). There was no difference in the
number of patients who received no pre-
scriptions at ED discharge. Patients who
received ketorolac were more likely to be
admitted to the hospital (P = .049) (Table
3). No AEs were observed in either treat-
ment group during the study.

Subgroup Analysis

An analysis was performed for subgroups
classified by baseline NRS pain score (mild:
4; moderate, 5 - 6; severe, 7 - 9; and very
severe, 10). Data for mild pain was limited
because a small number of patients received
interventions. For moderate pain, the mean
difference in NRS pain score for BFA and
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TABLE 3 Secondary Endpoints

Acupuncture, Ketorolac, P

Criteria No.(n=30) No. (n=31) value
Hospital 1 6 .049
admissions

No prescriptions at 1M 16 .24
discharge

TABLE 4 Numeric Rating Scale Subgroup
Analysis by Location

Pain score difference, mean

Locations Acupuncture Ketorolac P value
Abdomen 3 3.2 —
Back 4.2 5.7 .31
Chest 1 5.5 .09
Head 4.2 5.6 42
Lower extremity 3.6 3.3 .82
Other 6 7 .59

ketorolac was 3.5 and 3.8, respectively; for
severe pain, 3.4 and 5.3; and for very se-
vere pain, 4.6 and 6.4. There was a larger
difference in the preintervention and pos-
tintervention NRS pain scores within se-
vere pain and very severe pain groups. The
mean difference in NRS pain score reduc-
tion between the intervention groups was
not statistically significant for any subgroup
(Figure). A subgroup analysis also was per-
formed comparing pain locations, although
no statistically significant difference was
found among the subgroups (Table 4).

DISCUSSION

Both interventions resulted in a significant
reduction in the mean NRS pain score of
about 4 to 5 points within their group, and
BFA resulted in a similar NRS pain score re-
duction compared with ketorolac 15 mg.
Because the baseline NRS pain scores were
significantly different between the BFA and
ketorolac groups, a subgroup analysis re-
vealed that BFA reduced mean NRS pain
score in patients with severe and very se-
vere pain but appears to be less beneficial
for moderate pain, unlike the ketorolac re-
sults that showed a large reduction in all
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pain groups except for the small sample of
patients with mild pain.

In this study, more patients in the BFA
group presented to the ED with lower ex-
tremity pain, such as gout or neuropathy,
compared with the ketorolac group; how-
ever, BFA did not result in a significantly
different pain score reduction in this sub-
group compared with ketorolac. Patients
receiving BFA were more likely to receive
topical analgesics or muscle relaxants at
discharge; whereas those receiving ketoro-
lac were significantly more likely to receive
oral NSAIDs. Patients in this study also were
more likely to be admitted to the hospital if
they received ketorolac; however, for these
patients, pain was secondary to their chief
presentation, and the admitting physician’s
familiarity with ketorolac might have been
the reason for choosing this intervention.
Reasons for the admissions were surgical ob-
servation, psychiatric stabilization, kidney/
gallstones, rule out of acute coronary syn-
drome, pneumonia, and proctitis in the ke-
torolac group, and suicidal ideations in the
BFA group.

Limitations

As a limited number of patients received
BFA at JBVAMC, the study was not suffi-
ciently powered to detect a difference in the
primary outcome. Because BFA required a
consultation to be entered in the electronic
health record, in addition to time needed to
perform the procedure, practitioners might
have preferred IV/IM ketorolac during busy
times in the ED, potentially leading to un-
derrepresentation in the BFA group. Pre-
scribing preferences might have differed
among the rotating physicians, timing of
the documentation of the NRS pain score
could have differed based on the treatment
intervention, and the investigators were un-
able to control or accurately assess whether
patients had taken an analgesic medica-
tion before presenting to the ED. Because
pain and the treating physician are subjec-
tive, patients who reported a higher base-
line pain severity might have been more
likely to be discharged with topical analge-
sics or muscle relaxants. One way to correct
for this subjectivity would be to conduct a
larger prospective trial with a single treating
physician. Finally, ED encounters in this
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study were short, and there was no follow-
up permitting identification of AEs.

CONCLUSIONS

NRS pain score reduction with BFA did not
differ compared with ketorolac 15 mg for
treating acute and acute-on-chronic pain
in the ED. Although this study was under-
powered, these results add to the limited
existing literature, suggesting that both in-
terventions could result in clinically sig-
nificant pain score reductions for patients
presenting to the ED with severe and very
severe pain, making BFA a viable nonphar-
macologic option. Future studies could in-
clude investigating the benefit of BFA in
the veteran population by studying larger
samples in the ED, surveying patients after
their interventions to identify rates AEs,
and exploring the use of BFA for chronic
pain in the outpatient setting.
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