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Abstract
Introduction
In theUnitedStates, opioid regulationshavebecome increasingly stringent in recent years.

Increased regulatory scrutiny, in part, is related to heightened awareness through

literature and a recent media blitz on the opioid prescription epidemic. These regulations

have the potential to impact prescription trends by health care providers. Our objective

was to evaluate changes in the type and dose of opioid prescriptions among patients who

are referred by oncologists to an outpatient palliative care clinic.

Materials and Methods
We reviewed the electronic health records of 750 patients who were seen as new

consultations at MD Anderson Cancer Center’s outpatient palliative care clinic between

January 1 and April 30 each year from 2010 through 2015. Data collected included

demographics, cancer type and stage, symptom assessment, performance status, opioid

type, and opioid dose defined as the morphine equivalent daily dose (MEDD).

Results
Median agewas 59 years (interquartile range [IQR], 51 to 67), 383 (51%)were female, 529

(70%)werewhite, and 654 (87%)of patients had advanced cancer. In 2010,medianMEDD

before referral was 78 mg/d (IQR, 30 to 150); however, by 2015, the MEDD had

progressively decreased to 40 mg/d (IQR, 19 to 80; P = .001). Hydrocodone was the most

commonopioid prescribed between2010and2015; however, after its reclassification as a

schedule II opioid in October 2014, the use of tramadol, a schedule IV opioid, increased

(P , .001).

Conclusion
During the past several years, the MEDD prescribed by referring oncologists has

decreased. After hydrocodone reclassification, the use of tramadol with less stringent

prescription limits has increased.

INTRODUCTION
Pain isa commonsymptomexperiencedby
patients with cancer throughout the tra-
jectory of their illness. A recent meta-

analysis found that cancer pain is re-
ported by 39% of survivors of cancer, by
55% of patients who undergo active cancer
treatment, and by 66% of patients with
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advanced,metastatic,or terminal-stagedisease.1Undertreated
cancer pain is associated with several other physical and
psychosocial symptoms and can impact quality of life.2-5 The
effectiveness of opioids in treating cancer-related pain and
dyspnea has been well established.6-8 Guidelines published by
various organizations, such as the WHO,9,10 National Com-
prehensive Cancer Network,11 European Association for Pal-
liative Care,12 European Society of Medical Oncology,13 and,
most recently, the ASCO Adult Cancer Survival Guidelines,14

haveclarified andhighlighted the importanceof the appropriate
assessment and management of pain, including the use of
opioids.11-14

In theUnitedStates, opioidsarehighly regulatedatboth the
federal and state level.15 Opioids are considered controlled
substances under the Controlled Substances Act and are
divided in distinct schedules or categories depending on their
abuse or dependency potential.16 Schedule II opioids have the
most stringent prescription limits. To control the opioid
prescription epidemic and related misuse, abuse, and deaths,
several regulatory changes have recently been implemented.
Some examples include the risk evaluation and mitigation

strategy (REMS) for extended-release and long-acting opioids
issued by the US Food and Drug Administration in July
2012,17 mandatory sharing of prescription data with state-run
prescription drug monitoring programs (PDMPs; in Texas,
this program was launched in full scale in June 2012),18 and,
most recently, the reclassification of hydrocodone from
schedule III to schedule II by the US Drug Enforcement
Administration in October 2014.19 These increasingly strin-
gent regulations might be a result, in part, of heightened
awareness through literature and the recent media blitz on
the detrimental consequences of the opioid prescription
epidemic.

Changes in regulations have been shown to affect pre-
scription trends,which can influence the availability of opioids
to the population of patients with cancer.20 To our knowledge,
no studyhas evaluated the impact of recent regulatory changes
on the type and dose of opioids that are prescribed by on-
cologists and their inclination to consult palliative care ser-
vices for pain management. The primary objective of this
study was to evaluate the changes in the type and dose of
opioids among patientswhowere referred by oncologists to an
outpatient palliative care clinic during the past 6 years. We
hypothesized that, as stricter regulations were implemented,
patients who were referred to MD Anderson Cancer Center’s
palliative care clinic for pain management would present

with a decreasedmorphine equivalent daily dose (MEDD) and
increased use of non–schedule II—schedule III, schedule IV,
or nonscheduled—opioids.

MATERIALS AND METHODS
This retrospective study was approved by the institutional
reviewboard at TheUniversity of TexasMDAndersonCancer
Center. The requirement for informed consent was waived by
the institutional review board. We reviewed the electronic
health records of 750 patients who were seen as new con-
sultations at MD Anderson Cancer Center’s outpatient pal-
liative care clinic between January 1 and April 30 each year
from 2010 through 2015—75 randomly selected patients in
each of the years from 2010 to 2014 and 375 in 2015. These
sample sizes were based on the workload—least number of
provider’s vacation time, holidays, and appointment can-
cellations on the basis of our observations—and on the
possibility of comparing the averageMEDDused in 2015 with
the ones used in 2010 to 2014 because of the reclassification of
hydrocodone as a schedule II opioid in October 2014.

The study included patients older than 18 years, with a
diagnosis of either early-stage cancer or advanced-stage
cancer—defined as locally advanced, recurrent, or meta-
static disease—who had been treated with opioids. We
classified opioids on the basis of their distinct schedules as
outlined in the Controlled Substances Act.16 Schedule II
opioids include hydromorphone, methadone, oxycodone,
fentanyl, morphine, and hydrocodone—after its reclassifi-
cation as a schedule II opioid in October 2014. Schedule III
opioids include codeine in an amount that does not exceed
90mgperdoseunit, buprenorphine, andhydrocodone—before
its reclassification as a schedule II opioid. Schedule IV opioids
include tramadol—after its classification as a schedule IV
opioid in August 2014—and propoxyphene.16 We classified
tramadol as anonscheduledopioidbeforeAugust 2014.Patients
who had not received any opioids before the consultation
were excluded from the study. After patients fulfilled the
initial criteria, we used Statistical Package for the Social
Sciences for Windows version 24 (SPSS, Chicago, IL) was
used to generate a random sample of 75 patients who were
treated between January 1 and April 30 each year from 2010
through 2014 and 375 patients who were treated between
January 1 and April 30 in 2015.

Data were collected on patient demographics, such as age,
sex, and race. Clinical information was collected on patient
cancer type, disease stage, Eastern Cooperative Oncology

Copyright © 2017 by American Society of Clinical Oncology Volume 13 / Issue 12 / December 2017 n jop.ascopubs.org e973

Changes in Opioid Type and Dose

http://jop.ascopubs.org


Group (ECOG) performance status,21 the CAGE (Cut-down,
Annoyed, Guilty, Eye-opener) questionnaire for alcoholism,22

the Memorial Delirium Assessment Scale,23 the Edmonton
Symptom Assessment Scale,24 current or prior history of to-
baccouse, andcurrentorpriorhistoryof illicit druguse.Dataon
the opioid daily dose, defined as the MEDD, were collected by
using standard conversion ratios.25 MEDD was inclusive of
scheduled and as-needed opioids required by patients. Data on
opioid type included both long-acting and short-acting opioids.
When patients were using the same opioid for both long-acting
and short-acting needs, it was reported once. When patients
were using different long-acting and short-acting opioids, only
the long-acting opioid was reported. We collected opioid data
by accessing individual patient charts without using any filters;
all of the collected information was matched with the pre-
scribers’ paper and electronic documentation.

Statistical Considerations
Descriptive statistics were obtained for demographic and
clinicalvariables.Statistics forcontinuousvariables, suchas the
MEDD, provided themean, standard deviation, and a 95%CI,

aswellas themedianandinterquartile range(IQR).MEDDwas
also summarized by patient characteristics, such as sex, race,
CAGE history, tobacco use, illicit drug use, and cancer type,
and was compared between or among patient characteristics
groupsbyusing theWilcoxon rank-sumtest orKruskal-Wallis
test. Statistics for categorical variables, such as opioid type,
were reported in terms of frequency (proportion) over the year
and were compared by using the x2 test or Fisher’s exact test
when appropriate. With 375 patients in 2010 to 2014 and 375
in 2015, we had 90% power to detect an effect size of 0.237 in
the average MEDD by using a two-sided t test with a sig-
nificance level of .05. All tests were two-sided, and P# .5 was
considered statistically significant. All computations were
carried out in SAS (SAS/STATUser’s Guide, Version 9.3; SAS
Institute, Cary, NC).

RESULTS
Table 1 summarizes the demographic and clinical charac-
teristics of the patients annually, from 2010 through 2015.
Median agewas 59 years (IQR, 51 to 67).Of 750 patients in this
study, 383 (51%) were female, 529 (70%) were white, and the
most common cancers were GI (26%), lung (22%), breast
(13%), and head and neck (12%). Most patients (654; 87%)
had advanced cancer. Patients with poor performance status
(ECOG $ 2) were more common in later years (P , .001).

In 2010, median MEDD was 78 mg/d (IQR, 30 to 150);
however, by 2015, the MEDD had progressively decreased to
40 mg/d (IQR, 19 to 80; P = .001) as shown in Table 1 and
Appendix Figure A1 (online only). Median MEDD was sta-
tistically higher formales (P= .042), white race (P = .029), and
positive CAGE (P = .053), as shown in Table 2. Overall, the
most commonly prescribed opioid was hydrocodone, fol-
lowed by oxycodone and transdermal fentanyl; however, use
of transdermal fentanyl and hydromorphone has declined in
recent years (Table 3). A sharp increase—to 43%—in hydro-
codone use was observed before its reclassification in 2014;
however, its use declined to 33% in 2015, which is consistent
with its use in earlier years, from2010 to 2013 (Table 3).Overall,
tramadol, a schedule IV opioid, was prescribed significantly
more frequently in 2015—up 19%—than in previous years,
from 2010 to 2014 (P , .001; Table 3).

DISCUSSION
Our findings indicate that, in recent years, patients who were
referred to MD Anderson Cancer Center’s outpatient palli-

ative care clinic have received lower MEDDs upon referral.
Tramadol, a schedule IV opioid with less stringent prescription
limits, was prescribed more often after hydrocodone was
reclassified. In contrast, use of schedule II opioids, such as
transdermal fentanyl and hydromorphone, has declined.
Some factors that may have contributed to this observed
trend include increased regulatory scrutiny related to the
prescription opioid epidemic and opioid-related deaths in
the United States26; therefore, it is possible that oncologists
are less comfortable prescribing and titrating opioids to treat
cancer pain.27We analyzed potential confounders that could
have contributed to reduced MEDDs, such as earlier referral
to palliative care, type and stage of cancer upon referral, and
patients’ performance status (ECOG), and other dominant
uncontrolled symptoms, such as fatigue, anxiety, nausea, and
loss of appetite; however,wewereunable to find any correlation
with such factors. For example, the referral pattern and the
percentage of patients with advanced cancer have been con-
sistent across all studyyears (Table 1). In fact, patientswithpoor
performance status (ECOG $ 2) were referred more often in
recent years (Table 1). Poor ECOG performance status is often
associated with high symptom burden, especially pain,28 which
can lead to higher opioid use. Likewise, we have not observed
any surge in non–pain-dominant symptoms, such as fatigue,
anxiety, nausea, or loss of appetite, that could have led to early
referral to palliative care (Table 1).
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Table 1. Demographic and Clinical Characteristics of Patients Across Each Year From 2010 Through 2015

Characteristic

No. of Patients (%)

P2010 (N = 75) 2011 (N = 75) 2012 (N = 75) 2013 (N = 75) 2014 (N = 75) 2015 (N = 375) Total (N = 750)

Age, median (IQR), years 59 (46-66) 58 (51-66) 61 (54-66) 60 (54-67) 59 (54-67) 59 (50-68) 59 (51-67) .594

Female 41 (55) 40 (53) 31 (41) 39 (52) 33 (44) 199 (53) 383 (51)

Race
Black 7 (9) 11 (15) 8 (11) 8 (11) 10 (13) 40 (11) 84 (11) .589
Hispanic 9 (12) 3 (4) 13 (17) 6 (8) 8 (11) 48 (13) 87 (12)
White 56 (75) 56 (75) 51 (68) 57 (76) 53 (71) 256 (68) 529 (70)
Other 3 (4) 5 (6) 3 (4) 5 (5) 4 (5) 31 (8) 50 (7)

Cancer type
Breast 14 (19) 8 (11) 9 (12) 7 (9) 10 (13) 49 (13) 97 (13) .036*
GI 15 (20) 14 (19) 18 (24) 17 (22) 21 (28) 108 (29) 193 (26)
Genitourinary 1 (1) 9 (12) 5 (7) 3 (4) 5 (7) 34 (9) 57 (8)
Gynecologic 5 (7) 5 (7) 3 (4) 9 (12) 5 (7) 22 (6) 49 (6)
Head and neck 14 (19) 11 (15) 12 (16) 10 (13) 6 (8) 41 (11) 94 (12)
Hematologic 4 (5) 6 (8) 3 (4) 2 (3) 0 (0) 7 (2) 22 (3)
Lung 16 (21) 16 (21) 23 (31) 23 (31) 14 (19) 77 (21) 169 (23)
Others 6 (8) 6 (8) 2 (2) 4 (6) 14 (18) 37 (9) 69 (9)

Cancer stage
Advanced† 63 (84) 67 (89) 65 (87) 66 (88) 66 (88) 327 (87) 654 (87) .954

ECOG PS
# 1 34 (47) 28 (37) 23 (31) 12 (16) 15 (20) 60 (16) 172 (23) .001*
$ 2 38 (53) 47 (63) 52 (69) 63 (84) 60 (80) 311 (84) 571 (77)

CAGE
Positive 16 (21) 15 (20) 30 (40) 19 (25) 21 (28) 84 (22) 186 (25) .029*

Tobacco use‡
Positive 39 (52) 40 (53) 47 (62) 47 (63) 35 (47) 204 (57) 412 (56) .322

Illicit drug use history
Positive 4 (7) 5 (10) 4 (11) 4 (7) 5 (9) 22 (8) 44 (8) .983

ESAS, median (IQR)
Pain 6 (3-8) 5 (3-7) 6 (4-8) 7 (4-8) 5 (4-8) 6 (4-8) 6 (4-8) .445
Fatigue 6 (4-8) 6 (4-8) 6 (4-8) 5 (4-8) 6 (4-8) 6 (4-8) 6 (4-8) .407
Nausea 1 (0-6) 0 (0-4) 2 (0-5) 0 (0-5) 2 (0-5) 1 (0-4) 1 (0-5) .108
Depression 3 (0-5) 2 (0-4) 2 (0-6) 3 (0-7) 2 (0-5) 2 (0-5) 2 (0-5) .096
Anxiety 3 (0-5) 2 (0-5) 4 (1-7) 5 (1-7) 3 (1-5) 3 (0-6) 3 (0-6) .305
Drowsiness 4 (2-6) 2 (0-5) 3 (1-6) 3 (1-6) 5 (3-7) 3 (1-6) 3 (2-6) .002*
Appetite 5 (2-7) 5 (3-8) 6 (3-8) 5 (3-8) 5 (2-7) 5 (3-7) 5 (3-8) .395
Well-being 4 (1-6) 5 (3-7) 5 (3-8) 5 (3-8) 5 (4-7) 5 (3-7) 5 (3-7) .034*
Shortness of breath 3 (0-7) 1 (0-4) 2 (0-5) 1 (0-5) 3 (0-7) 2 (0-5) 2 (0-6) .007*
Sleep 5 (3-7) 5 (3-7) 5 (3-8) 5 (3-8) 5 (3-8) 5 (3-8) 5 (3-8) .974

MDAS, median (IQR) 1 (0-2) 1 (0-2) 1 (1-3) 1 (0-2) 1 (0-2) 1 (1-2) 1 (0-2) .038*

MEDD, median (IQR) 78 (30-150) 66 (23-163) 60 (25-120) 50 (20-90) 50 (20-100) 40 (19-80) 45 (20-100) .001*

Abbreviations: CAGE, Cut-down,Annoyed,Guilty, Eye-opener questionnaire for alcoholism; ECOGPS, EasternCooperativeOncologyGroupperformancestatus;
ESAS, Edmonton System Assessment Scale; IQR, interquartile range; MDAS, Memorial Delirium Assessment Scale; MEDD, morphine equivalent daily dose
(milligrams per day).
*Indicates statistical significance.
†Advanced cancer defined as locally advanced, recurrent, or metastatic disease.
‡Includes both former and current smokers.
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These findings are observational in nature, and causation
cannot be established; therefore, we emphasize that more
research is needed to better understand the reasons for these
trends. For example, we suggest the use of prospective
anonymous surveys of the attitudes and beliefs of prescribing

physicians and advance practice providers regarding the use of
opioids in patients with cancer aswell as regularmonitoring of
patterns of opioid prescription, with special emphasis on as-
sociating those prescriptions with patient-reported pain scores.

Our findings demonstrate that hydrocodone remained the
most prescribed opioid from 2010 to 2015, despite its
reclassificationasaschedule IIopioid,whichsuggests thatboth
providers andpatients are comfortablewith itsuse.However, it
is important to recognize that hydrocodone ismostly available
as a combination product with acetaminophen; therefore, its
effectiveness in treating cancer pain can be limited in patients

with liver dysfunction and/or liver metastatic disease and in
patients with breakthrough pain that requires frequent dose
administration. Incontrast,morphinehas themostevidence to
support its use in cancer settings and has multiple low-cost
immediate and extended-release formulations, which make it
potentially ideal for these patients; however, it was used less
frequently than hydrocodone. Tramadol was prescribedmore
often after hydrocodone reclassification. Tramadol is an
opioid m-receptor agonist, and it also inhibits the reuptake
of norepinephrine and serotonin,29 which modulates the
descending inhibitory pathways that are responsible for pain
relief. It can lower the threshold for seizure activity, even at
usual or lower doses, and therefore warrants close monitoring
in patients with cancer.30 Tramadol can also cause serotonin
syndromeby interactingwith drugs that are frequently used in
patients with advanced cancer, such as antiemetics, antide-
pressants, and neuroleptics.31 Although the WHO three-step
ladder for cancer pain suggests the use of codeine and tramadol
in combination with or without nonopioid analgesics and
adjuvants for mild-to-moderate pain,9,10 it is important to
recognize that these combinations may potentiate adverse ef-

fects and require close monitoring. Uncontrolled pain can be a
potential concern in patients with mild-to-moderate pain who
are treatedwithopioids, such as codeineor tramadol. Ina recent
multicenter randomized controlled trial that included adults
withmild-to-moderate cancerpainwhowere opioidnäıve, low-
dose morphine provided better pain relief and tolerability than
didcodeineor tramadol32; therefore, lowdosesof strongopioids
can be used to controlmild-to-moderate cancer pain, especially
in patients with advanced cancer, amongwhom continued pain
is a concern.

In this cohort of patients with advanced cancer, 186 (25%)
wereCAGEpositive.CAGE-positive patientswereobserved to
have higherMEDDs than CAGE-negative patients (65mg/d v
45 mg/d). Although this finding does not directly support our
hypothesis, it does highlight the importance of screening
patients for alcohol abuse. Alcoholism is strongly associated
with tobacco and illicit drug use.33,34 Patients with these risk
factors often have higher pain expression34,35 that can lead to
higher MEDDs. Unfortunately, only a small percentage of
CAGE-positive patients have documented alcohol abuse before a
palliative care consultation34,35; therefore, it is important to screen
patients for such risk factors before prescribing opioids and ad-
ditional dose titrations by referring health care providers.

Opioid regulatory programs, such as REMS, for extended-
release and long-acting opioids and PDMPs are implemented

Table 2. Morphine Equivalent Daily Dose (milligrams
per day) by Patient Characteristic

Covariate Median (IQR) P

Gender
Male 53 (23-100) .042*
Female 45 (20-90)

Race
White 50 (20-100) .029*
Hispanic 40 (20-95)
Black 40 (25-80)
Others 30 (15-70)

CAGE
Positive 60 (23-120) .053*
Negative 45 (20-90)

Tobacco use†
Yes 50 (23-100) .542
No 45 (20-90)

Illicit drug use
Yes 60 (30-120) .176
No 45 (20-95)

Cancer type
Genitourinary 65 (25-100) .175
GI 60 (25-100)
Head and neck 50 (23-100)
Hematologic 45 (25-111)
Gynecology 40 (15-84)
Breast 30 (15-80)

Abbreviations: CAGE, Cut-down, Annoyed, Guilty, Eye-opener questionnaire
for alcoholism; IQR, interquartile range.
*Indicates statistical significance.
†Includes both former and current smokers.

e976 Volume 13 / Issue 12 / December 2017 n Journal of Oncology Practice Copyright © 2017 by American Society of Clinical Oncology

Haider et al



to enhance the safe use of opioid prescriptions. REMS for
extended-release and long-acting opioidswas approved by the
US Food and Drug Administration to control opioid abuse,
addiction, and related deaths.17 This strategy strongly en-
courages prescribers to complete continuing education courses;
to provide counseling to their patients; to discuss safety, risks,
storage, and safe disposal of opioids; and to encourage patients
and caregivers to read medication guides provided by dis-
pensing pharmacies. It also recommends the use of tools, such
as patient-prescriber agreements and risk assessment tools, to
improve patient safety. Likewise, PDMPs are state-run elec-
tronic databases that collect,monitor, and analyze prescriptions
that are transmitted by dispensing pharmacies and practi-
tioners.18 These databases are effective tools that can be used by
health care providers to monitor opioid prescription abuse and
diversion.

The palliative care clinic atMDAndersonCancer Center is
fully staffed by 22 board-certified palliative care physicians,
registered nurses, medical assistants, psychologists, coun-
selors, socialworkers, andpharmacists. It servespatientsat two
different locations within the institution and provides full-day

service from Monday through Friday. On average, providers
see 8 to 10new referrals and 35 to 40 follow-ups on a givenday.
The clinic accepts referrals that originate internally within the
institution from a variety of primary services, most frequently
from thoracic, breast, GI, head and neck, and gynecology.

In recent years, we have implemented several opioid safety
initiatives, such as universal screening of patients with such
tools as CAGE and substance abuse history questionnaires
and Screener and Opioid Assessment for Patients with Pain-
Revised,36 complemented by informationon the basis of patient-
reported medical histories. Patients who demonstrate aberrant
opioiduse aremonitoredbya special interdisciplinary team.37To
enhance the safe use of opioids and safe storage and disposal, we
providewritten and video instructions to all patients who receive
opioid prescriptions from these clinics.38

Despite a robustdata set, there are several limitations to this
study. First, patients were treated at a comprehensive cancer
center where dedicated palliative care services are available;
hence,data fromthis single institutioncannotbegeneralized to
other clinical settings, such as community-based programs.
Second, as a result of the retrospective nature of this study, we

Table 3. Frequency of Type of Opioid Used at Consultation Across Each Year Between 2010 and 2015

Type of Opioid

No. of Patients (%)

P2010 2011 2012 2013 2014 2015

Schedule II opioid
Transdermal fentanyl 17 (23) 14 (19) 15 (20) 9 (12) 12 (16) 35 (9) , .001*
Hydrocodone† — — — — — 125 (33)
Hydromorphone 9 (12) 4 (5) 6 (8) 6 (8) 2 (3) 23 (6)
Methadone 3 (4) 3 (4) 2 (3) 3 (4) 3 (4) 13 (3)
Morphine 8 (11) 10 (13) 12 (16) 8 (11) 3 (4) 44 (12)
Oxycodone 12 (16) 12 (16) 10 (13) 14 (19) 15 (20) 59 (16)
Oxymorphone 0 (0) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0)

Non–schedule II opioid
Schedule III opioid

Hydrocodone† 25 (33) 24 (32) 23 (31) 26 (35) 32 (43) —

Codeine 0 (0) 1 (1) 0 (0) 0 (0) 1 (1) 5 (1)
Buprenorphine 0 (0) 0 (0) 0 (0) 1 (1) 0 (0) 0 (0)

Schedule IV opioid
Propoxyphene‡ 1 (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Tramadol§ — — — — — 71 (19)

Nonscheduled opioid
Tramadol§ 0 (0) 7 (9) 6 (8) 8 (11) 7 (9) —

Total 75 (100) 75 (100) 75 (100) 75 (100) 75 (100) 375 (100)

*Comparing the use of tramadol from 2010 to 2014 with 2015, it was found to be statistically significant.
†Hydrocodone was rescheduled from schedule III to schedule II in October 2014.
‡Propoxyphene was withdrawn from the US market in 2010.
§Tramadol was classified as a schedule IV opioid in August 2014.
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are unable to observe the trends of opioid prescriptions by the
referring health care providers in subsequent years. Third, as
regulatory changes, such as the implementation of REMS and
checking PDPMs for opioid prescriptions, are not mandatory
in the state of Texas, their relative association with the ob-
servedreduction inMEDDsandchanges inprescription trends
cannot be established. Although these might be contributing
factors, this association should be further researched. Fourth,
in this retrospective review, we were unable to evaluate the
response to cancer treatment on the basis of patients’ overall
disease status that could have led to less need for stronger
opioids. Fifth, opioid-related adverse effects and their impact
on prescription trends were not studied in this retrospective
chart review. Sixth, because referrals to palliative care were
madeby different clinicianswithin the institutionwith varying
levels of understanding and knowledge of opioids, we want to
acknowledge that this should be considered a potential
confounder when interpreting results. Last, the increase use of
tramadol, as observed in 2015, could be a result of the rec-
ognition of its role as a possible weak opioid after its classi-
fication as a schedule IV opioid in 2014.

The literature has demonstrated an increase in referral
volumeonthebasisof changes to thenameof thepalliative care
department to the Supportive Care Center at MD Anderson
Cancer Center.39 We want to acknowledge that the name,
supportive care, is used for internal referrals to the palliative
care department. Use of this department name has been
consistent from 2008 to present, and our data were obtained
between 2010 and 2015; therefore, we do not anticipate any
potential confounding effects as a result of changes in de-
partmental name. However, this should be considered a
limiting factor when interpreting the results. We want to
emphasize that because of the observational nature of this
study, causation between regulatory changes and prescription
trends could not be established. Tomake definitive conclusions
about the impact of opioid regulations as the cause of observed
prescription trends, we need additional research in other
clinical settings.

In conclusion, over the past several years, there has been a
decrease in MEDDs prescribed by referring oncologists along
with a trend toward prescribing less-regulated opioids, such as
tramadol. Additional research is required to confirm these
findings in other clinical settings.
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FigA1. Morphine equivalent daily dose (MEDD;milligramsper day) across
each year from 2010 to 2015 at referral to palliative care.
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