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Background: Prescription drug monitoring programs (PDMPs) have proliferated due to increasing
opioid-related deaths. We evaluated acute opioid use changes for 64 patients treated with highly conformal
radiotherapy (RT) following a state-mandated PDMP.

Methods: Patients receiving proton therapy (PT) (n=40), intensity-modulated RT' IMRT) (n=14), or both
(n=10) were divided into preintervention (n=26) and postintervention cohorts (n=38); records were reviewed
retrospectively under an institutional review board (IRB)-approved tracking protocol. Dosages prescribed
during acute therapy (during RT-3 months post-RT) and patient-reported pain (Defense and Veterans Pain
Rating Scale) were endpoints. Dosages were treated as responses in Chi-square tests (three-level ordinal
response).

Results: Overall, 72% (n=46) received opioids; of which 22% (n=10) of all patients and 10% (n=2) of
opioid-naive patients continued analgesic management 3 months post-RT. Median total doses were 975
and 1,025 morphine milligram equivalents (MME) in pre- and postintervention groups, with no significant
differences in MME prescribed (P=0.8) or uncontrolled pain (P=0.3). Statistically significant factors were
tonsil primaries (P<0.01) and alcohol use (P=0.02). Uncontrolled pain episodes during and post-RT did not
vary per cohort (P=0.19).

Conclusions: PDMP use was not associated with management changes in patient-reported acute pain
during RT (IMRT or PT). Following highly conformal RT, few patients remained on narcotics 3 months
post-RT.
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Introduction

According to the Centers for Disease Control and
Prevention, almost 50,000 American deaths were attributed
to opioid overdoses in 2018, with nearly half of the
mortalities stemming from prescription medications (1).

Prescription drug monitoring programs (PDMPs) that
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generate detailed, real-time patient medical and prescription
histories, as well as highlight possible indications of drug
abuse, have been nearly universally adopted (2-6) to reduce
the misuse of prescription opioids. However, it has yet to be
determined if PDMPs cause unintended effects on access to
care for oncologic patient populations (7-12).

Because of sensitive aerodigestive and neurovascular
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tissues, cancer and cancer treatment related pain is common
in patients with oropharyngeal malignancies. These
individuals tend to have a higher opioid utilization rate
and higher dose escalation compared to other patients with
advanced cancers (13). In fact, a recent series demonstrated
that more than two-thirds of patients treated with
conventional radiotherapy (RT) require opioid analgesics
within the acute and subacute treatment periods (14-18).
Therefore, patients with oropharyngeal cancers undergoing
RT can provide a crucial perspective to understanding the
effects of legislative policies within at-risk populations.

The present study evaluates the impact of the mandated
use of an online PDMP on acute opioid analgesic practices
and patient-reported pain levels among patients with
oropharyngeal cancer undergoing highly conformal RT.
We present this article in accordance with the STROBE
reporting checklist (available at https://apm.amegroups.
com/article/view/10.21037/apm-23-404/rc).

Methods

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the University of Florida’s Institutional Review
Board (No. IRB201801009) and informed consent was
obtained from all individual participants.

The medical records of 64 patients with oropharyngeal

Highlight box

Key findings

¢ Patient-reported pain scores, total analgesic usage, and
uncontrolled pain were assessed before/after a prescription drug
monitoring program (PDMP) mandate in 64 patients treated with
highly conformal radiotherapy (RT).

What is known and what is new?

* PDMPs track prescribing patterns to better curb opioid misuse;
however, it is unknown if this has led to unintended changes in
appropriate prescribing patterns for at-risk oncologic populations.

e This is the first reported evaluation of acute opioid analgesic
prescribing patterns in head and neck cancer patients undergoing
RT before/after a mandated PDMP implementation.

What is the implication, and what should change now?

¢ Efforts to better monitor opioid use with PDMPs did not lead to
uncontrolled pain or changes in prescription patterns.

® There are few modern reports on acute opioid use in those
undergoing highly conformal advanced RT techniques or that
assess the impact of PDMPs on oncology patients.
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cancer treated with RT at the University of Florida Health
Proton Therapy Institute between July 1, 2017, and
December 31, 2019, were reviewed. Patient characteristics
and treatment information are shown in Tables 1,2,
respectively.

All patients received highly conformal RT with either
proton therapy (PT) alone (n=40), intensity-modulated RT
(IMRT) (n=14), or a combination (n=10). Forty-five patients
received pencil beam PT as a component of their radiation
treatment, and 5 received double-scattered PT alone.
Five of the combined-modality patients received less than
10 Gy of IMRT, which was delivered because of unexpected
machine downtime. Fifty-three (83%) patients received
bilateral neck irradiation. At baseline, 39% (n=25) of
patients were on opioids, and 8% (n=5) were on gabapentin.

Cohorts were divided into two groups, separated by the
enactment of a PDMP law mandated by the state health
department and legislature, house bill (HB) 21, which
became effective July 1, 2018 (19). While cancer patients
were excluded from the law, HB 21 required that prior to
prescribing or dispensing any controlled substance to a
patient 16 or older, the prescribing practitioner must first
check the Florida Prescription Drug Monitoring Program
(E-FORSCE) multistate database. Additionally, Schedule II
opioids intended for acute pain were given for 3 days up to
7 days (maximum), with exceptions. Additional continuing
education requirements, as well as documentation in the
medical record and within the prescription indicating the
lack of alternatives or “non-acute pain” exceptions, were
required. Electronically sent prescriptions were required
by law with an initial phase-in period; the PDMP system
for our institution was not integrated into the electronic
medical record for the radiation oncology clinic and required
a separate login for each encounter. Documentation of
all prescriptions was performed through a review of the
medical record, as the PDMP is restricted only to clinical use
(a request to audit for research was denied).

The preintervention cohort (n=26) was treated between
July 1, 2017, and June 30, 2018, while the postintervention
subset (n=38) was treated between July 1, 2018, and
December 31, 2019. The primary endpoint of this study
was to evaluate dosages prescribed during the acute
therapy period, defined as during RT and within the first
3 months following completion of RT as well as patient-
reported pain as defined by the Defense and Veterans
Pain Rating Scale (DVPRS). Patient eligibility criteria
included the following: (I) an oropharyngeal primary site
with biopsy-confirmed squamous cell carcinoma; (II) the
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Table 1 Patient characteristics (N=64)

Gracie et al. PDMP impact on opioid analgesic use during RT

Table 2 Treatment characteristics

Before intervention After intervention

Before intervention After intervention

Characteristics (n=26) (n=38) Characteristics (n=26) (n=38)
Age (years) 63 [33-80] Primary surgery 4[15] 31[8]
Sex Radiation alone 22 [85] 35[92]
Male 26 [100] 31[82] RT modality
Female 0[0] 7[18] Proton alone 11 [42] 29 [76]
Smoking Photon alone 6 [23] 8 [21]
Never 12 [46] 17 [45] Proton + Photon 9 [35] 1[3]
<10 py 5[19] 7118 Dose (Gy)
10-30 py 28] 10 [26] RT alone 70 [60-70] 60 60-70]
30+ py 7 [27] 4 [11] Postop patients 66.3 [60-70] 70 [66-70]
Active smoking status 6 [23] 31[8] Accelerated fractionation 16 [62] 5[13]
Smoking status Chemotherapy 19 [73] 29 [76]
Active 6 [23] 3 18] Data are presented as median [range] or n [%]. RT, radiation
therapy; Gy, Gray; Postop, postoperative.
Not active 20 [77] 35[92] pY; &Y Y PP P
Alcohol use
None 6 [23] 16 [42] absence of known prior head and neck cancer or prior
Typical 17 [65] 18 [47] head and neck RT.; and (IIT) the absence c?f non-nodal
. metastases. The disease stage was determined per the
Excessive 32 23] criteria defined by the Eighth Edition of the American
Former dependence 0[0] 2 [5] Joint Committee on Cancer Staging Manual.
Tumor stage Baseline prescriptions were defined as any regularly
scheduled prescription at the start of RT. Posttreatment
T1/T2 19 [73] 28 [74] L. X K .
prescriptions included those given 1 week following RT up
Ta/14 7[27] 10 [26] to the 3-month follow-up examination. The total prescribed
Nodal stage doses included the dose prescribed from the beginning
NO 1 4] 2[5] of RT up to the 3-month follow-up. Opioid doses were
N 8 131 o1 155 converted to milligram morphine equivalents (MMEs)
31l [59] based on the Centers for Medicare and Medicaid Services
N2 16 [62] 14[37] conversion factors. Periprocedural opioids for procedures
N3 1[4] 1[3] such as feeding tube placement or port placement were
P16 positive 24 [02] 31[82] excluded. Pain during each .Week o.f therapy and at t.he
3-month follow-up was quantified using the DVPRS, with
Primary tumor site . .
uncontrolled pain defined as 2 or more occurrences of
Base of tongue 12 [46] 17 [45] patient-reported pain greater than 5 (20). As RT treatment
Tonsil 12 [46] 19 [50] schedules were delivered over 6 to 7 weeks, the total study
All other sites? 28] 2 (5] period for an individual patient from initial consultation to

Data are presented as median [range] or n [%]. T, excessive
alcohol use defined as =15 drinks/week for men and =8 drinks
for women; *, other primary sites included posterior pharyngeal
wall (n=2) and soft palate (n=2). py, pack years.
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end of evaluation spanned nearly 6 months. Three months
was chosen as the endpoint as defined as the acute period
for treatment toxicity (21,22).

Patients were provided education on supportive care at

Ann Palliat Med 2023;12(6):1146-1154 | https://dx.doi.org/10.21037/apm-23-404



Annals of Palliative Medicine, Vol 12, No 6 November 2023

Table 3 Univariate analysis of patient and treatment characteristics

Factor P value
Surgery 0.97
p16 status 0.26
Tumor stage 0.15
Nodal stage 0.51
Head and neck subsite <0.01
Radiation modality 0.22
Alcohol use 0.02
Smoking 0.45
Treatment cohort 0.3
Chemotherapy 0.94

the start of RT and the use of over-the-counter analgesics,
including acetaminophen and ibuprofen, for those who
did not receive concurrent chemotherapy or have other
contraindications. All patients were provided viscous
lidocaine 2% to use for oral mucositis and dysphagia
on treatment. Opioids were not started unless indicated
by failure to control pain with alternatives. The typical
initial opioid prescription included oxycodone 5 to 10 mg
with 60 to 90 tablets and then personalized for baseline
characteristics, degree of pain, and individual usage.

Statistical analysis

JMP Pro version 16.1.0 (SAS Institute, Cary, NC, USA) was
utilized for statistical analysis. The nonparametric Wilcoxon
signed-rank test assessed MME usage as a continuous
variable as a function of the time period. Because MME (i.e.,
0 vs. 40 to 3,000 vs. 3,000+) and pain score (0 vs. 1 vs. 2+)
were formatted as three-level ordinal responses, Cochran-
Mantel-Haenzsel’s Chi-square test was the appropriate
analytic technique. Specifically, the row mean score test
assessed significant shifts in the relative proportions of both
MME dosage and pain score responses as a function of a
given prognostic factor.

Results

While 72% (n=46) of our cohort received opioids during
RT, only 22% (n=10) of those patients and 10% (n=2) of
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opioid-naive patients were prescribed analgesics at 3 months
after treatment. In total, 75% (n=48) of patients received
opioid prescriptions, and 17% (n=11) received nonopioid
prescriptions (exclusively gabapentin) between the RT
start date and the 3-month follow-up. Baseline gabapentin
use was 8% (n=2) in both the pre- and postintervention
groups. In comparison, up to 24% (n=9) of patients in the
postintervention group were taking gabapentin during RT.
The difference between the two groups was not statistically
significant (P=0.09).

Table 3 illustrates the results of univariate analysis of
patient and treatment characteristics on total prescribed
MME. Treatment period (pre- or postintervention), surgery,
pl6 status, TNM stage, RT modality, tobacco use, and
chemotherapy were not associated with increased opioid
use. Patients having a primary within the tonsil (P<0.01)
and the use of alcohol (P=0.02) were the only statistically
significant factors for prescribed MMEs.

Figure 1 depicts a histogram showing the distribution
of opioid utilization by pre- and postintervention time
intervals stratified by timing with RT. The median total
opioid doses (and quartiles) by intervention status were 975
MME (450-2,000 MME) and 1,025 MME (0-3,263 MME)
for the pre- and postintervention groups, respectively.
There was no statistical difference in total MME between
the two time periods (P=0.8).

Figure 2 shows adjacent DVPRS pain scores in boxplots
steadily rising during treatment, peaking during the
last week of RT, and declining at 1 and 3 months after
treatment, with patients returning to pretreatment baseline
pain scores. During treatment, 30% (n=19) of all patients
had uncontrolled pain, including 26% (n=10) of those in the
postintervention group, reporting 2 or more scores above 5.
Excluding those with uncontrolled pain at baseline, patient-
reported uncontrolled pain episodes during treatment
and at the 3-month follow-up did not vary based on the
intervention group (P=0.19).

Regarding acute toxicity, there were no significant
differences between the two cohorts. In total, feeding tubes [or
parenteral/intravenous (IV) nutritional support] were indicated
in 10/64 (16%), and hospitalization occurred in 9/64 (14%).
Grade 3+ nutritional toxicities (dry mouth, xerostomia, salivary
duct inflammation, nausea and vomiting, trismus, anorexia,
dysphagia, and mucositis) were seen in 12/64 (19%) and 10/64
(16%) as measured by the Common Terminology Criteria for
Adverse Events, Versions 3 and 4, respectively.
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Figure 1 MME dose stratified by intervention and separated during and after radiotherapy. Seven outliers with MME >5,000 (five during

radiotherapy and two after completion of therapy) were excluded for visualization purposes. MME, milligram morphine equivalents.
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right. DVPRS, Defense and Veterans Pain Rating Scale.
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Discussion

The implementation of universally mandated PMDPs, with
or without an exemption for patients with cancer, has led
oncologists to worry about the potential underutilization
of effective pain regimens during cancer treatment (7).
Curative-intent therapy for oropharyngeal head and neck
cancer is associated with a high incidence of acute pain.
Indeed, compared to other cancer types evaluated, head
and neck cancers have the highest prevalence of pain, which
peaks during active treatment (23). As a result, patients with
oropharyngeal cancers undergoing RT comprise an ideal
group to study to better understand whether well-intended
legislative policies targeting opioid abuse affect the care of
one of the most highly susceptible cancer populations. To
the best of our knowledge, this is the first publication of
such an analysis.

As demonstrated in Figures 1,2, not only did the present
analysis find no difference in prescribed MME among the
postintervention group compared to the preintervention
group (P=0.8), there were no differences in patient-reported
uncontrolled pain (P=0.3) either. This finding contrasts
earlier reports, such as that by Graetz ez a/., who reviewed
physician-level Medicare Part D prescriber files for medical
oncologists from 2013 to 2017 (7). They found that
compared with those in states with no mandated PDMP, the
rate of oncology patients who filled an opioid prescription
declined by 2.8% in states that enacted mandatory-access
PDMPs, even in states with exemptions for cancer patients.
The present analysis did not find evidence to suggest that
declines in prescriber practices applied to the acute setting
of oncologic pain control during RT, nor did it lead to
clinically meaningful changes in patient-reported pain.

Patients with oropharyngeal cancer have some of the
highest incidences of opioid medication use, and the present
series reaffirms this finding. In our study, on-treatment
opioid analgesic use increased to as much as 72% during
treatment, corresponding with a peak in patient-reported
pain scores during the last week of therapy. Konopka-
Filippow ez al. found that nearly half of the oropharyngeal
patients receiving analgesic treatment for pain were
administered high-dose opioids, and McDermott er al.
reported the percentage of patients prescribed opioid
medications during RT at 83% (15,16). High rates of opioid
retention following treatment with RT for oropharynx
squamous cell carcinoma were documented by Silver et /.
in 2019, who recorded chronic opioid use in 53% of their
198 patients, although 29% of these patients had preexisting
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chronic pain conditions (18). Our series, however, contrasts
some of the prior reports since, although acute use was
high, the risk of continued dependence was low such that
less than one-quarter of all patients and only one-tenth
of opioid-naive patients were prescribed opioids in the
3 months following therapy, which corresponded with
normalization of patient-reported pain scores.

For those receiving head and neck RT, additional diverse
strategies have been used to target patient-reported pain (for
example, nursing education that does not involve opioids,
music therapy, and anxiety and depression assessments
during RT) (24-27). Over-the-counter medications and
prescription-based products, such as nonsteroidal anti-
inflammatories (25), doxepin (28), photobiomodulation (29),
and gabapentin, have shown promise (30,31). Several
studies have shown that prophylactic use of gabapentin
during chemoradiation can reduce pain, opioid use, and
feeding tube rates, although a recent randomized controlled
trial questioned this practice (31-34). Within the present
series, there was a higher utilization of gabapentin in the
postintervention cohort of 24% vs. 8% (the increase was
not statistically significant), with a difference in patient-
reported pain between the two groups. Lastly, while PT has
demonstrated reductions in RT toxicities, treatment modality
along with surgery, human papillomavirus association, and
chemotherapy did not appear to impact the MME prescribed
or the percentages of patient-reported uncontrolled pain (35).

Limitations to this retrospective analysis include cohort
and sample size, susceptibility to selection bias, limitations
in data recovery, and other inconsistencies attributable to a
retrospective design. Public awareness efforts have targeted
reductions in opioid prescriptions in response to the US
opioid epidemic; therefore, while the online PDMP was
not mandated until 2018, it has been available for provider
use since 2009 and may have indirectly influenced the
preintervention group. Additionally, some patients may
seek nonprescription drugs (such as medical cannabis) as an
alternative to opioid analgesics, which was not evaluated in
the present analysis. Moreover, prescribed MME are only
a surrogate for actual opioid consumption. Additionally,
because of confounding and high correlation of many
of the prognostic variables, a multivariate analysis was
not performed for the predictive variables for increased
opioid use, as noted in Table 3. As this study comprises a
small subset of oropharyngeal patients, it may not apply
to scenarios outside of on-treatment RT-associated pain
in patients with head and neck cancers. Lastly, this cohort
underscores that with a retrospective study, a larger
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sample size is always preferred because any estimation and
inference are more stable and reliable. However, with our
current sample size of 64 patients, we maintain that our
response rate is at least a reasonable approximation that
could be confirmed with a much larger cohort of patients,
achievable only through a future multicenter collaboration
and expanding the timeframe for analysis.

Conclusions

Mandated use of PDMPs did not influence opioid analgesics
prescription patterns nor patient-reported pain levels in
individuals on active therapy with highly conformal RT; either
IMRT or PT, for squamous cell carcinoma of the oropharynx.
Despite the high utilization of opioids during therapy, few
patients remained on opioids beyond 3 months after therapy;
however, tonsillar primary sites and baseline alcohol use were
associated with a higher total of prescribed MME.
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