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/ABSTRACT

Introduction. The factors associated with successful opioid dis-
continuation after cancer treatment are not well-known. We de-
termined the proportion of patients with advanced head and
neck cancer who continued using opioids 3 months after the
completion of radiation therapy with or without chemotherapy.
Methods. We included 70 patients with head and neck can-
cer referred to our institution’s supportive care center be-
tween January 1, 2008, and December 31, 2010. Patients
who no longer used opioids 3 months after the completion
of radiation therapy were classified as stoppers; patients
who continued using opioids were considered nonstop-
pers. We compared demographics, cancer-related charac-
teristics, alcoholism, substance abuse history, use of
psychoactive drugs, and opioid-related factors between
stoppers and nonstoppers.

Results. Inall, 44 of 70 patients (63%) and 23 of 70 patients (33%)
continued opioids 3 months and 6 months after the completion
of radiation therapy, respectively. A total of 18 of 44 nonstoppers
(41%) and 3 of 26 stoppers (12%) were positive for alcoholism
based on the CAGE questionnaire (i.e., Cut down, Annoying,
Guilty, Eye opener; odds ratio: 5.3). Demographic and clinical
characteristics did not differ between stoppers and nonstoppers.
The median duration of any type of opioid use of CAGE-positive
patients was significantly longer than that of CAGE-negative pa-
tients (median: 261 days vs. 93 days; hazard ratio: 2.5).
Conclusion. CAGE positivity is a risk factor for opioid use be-
yond 3 months after the completion of radiation therapy and
for duration of opioid treatment. Routine CAGE screening and
meticulous follow-up are needed for these patients. The On-
cologist2013;18:768-774

Implications for Practice: Patients with head and neck cancer receiving chemoradiation suffer from side effects of treatment,
especially pain. Severe pain is usually managed with opioids; however, in cancer survivors, specific groups of patients with risk
factors cannot take opioids even toresolve treatment-related side effects. In this study, 63% and 33% of patients still used opioids
3 months and 6 months after the completion of radiation therapy, respectively. Patients who continued opioids at 3 months had
higher positive CAGE than those who stopped opioids. CAGE-positive patients had longer median overall survival than CAGE-
negative patients. Routine screening of CAGE for alcoholism, careful assessment of pain syndrome, longitudinal monitoring, and

psychological intervention are needed for these patients.

INTRODUCTION

Chemoradiation therapy with or without induction chemo-
therapy is the standard of care for locally advanced head
and neck cancer [1]. Patients who undergo chemoradiation
therapy inevitably have frequent and acute severe toxici-
ties; about 80% of these patients experience mucositis and
70% experience radiation-induced pain [2]. Severe treat-
ment-related side effects can not only lower a patient’s
quality of life but also unexpectedly interrupt his or her
treatment, which can impair local control of the disease
and reduce the overall survival duration [3, 4]. Thus, man-
aging the side effects of chemoradiation therapy is key to
successfully completing curative treatment and improving

quality of life in patients with locally advanced head and
neck cancer.

Effective pain management has been reported to improve
the rate of completion of curative radiation therapy of pa-
tients with locally advanced head and neck cancer. Pain con-
trolin more than half of these patientsis achieved with opioids
[5, 6], the mainstay of analgesia in managing moderate to se-
vere pain related to cancer and its treatments. Approximately
one third of patients reported persistent orofacial pain even
months after treatment [7-9]. Persistent pain requiring opi-
oids in cancer survivors without evidence of disease may be
related to chronic tissue damage from cancer or its treat-
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ments, comorbidities such as periodontal disease, psycholog-
ical factors, or opioid dependency/abuse [10, 11]. The role of
opioids in the management of this chronic pain syndrome has
not been established.

In patients without cancer, possible risk factors for opioid
abuse and/or dependency include young age, male sex, alco-
holism, psychiatric disease, and/or previous history of sub-
stance abuse [12—15]. In patients with cancer, young age,
alcoholism, psychiatric disease, global symptom severity, and
history of smoking are possible risk factors [16—20]. In previ-
ousstudies, we found that alcoholism was associated with fre-
quent opioid prescription and higher symptom expression. In
addition, patients with head and neck cancer were referred to
palliative care to manage their severe symptoms earlier than
other patients with cancer [19, 21].

Considering these factors, it is not unreasonable to sus-
pect that patients with locally advanced head and neck cancer
who receive opioids for the pain induced by curative radiation
therapy have a higher risk developing of opioid-related prob-
lems later in life. However, no studies have identified the fac-
tors associated with long-term opioid use in such patients.
Therefore, we conducted the present study to determine the
proportion of patients with locally advanced head and neck
cancer who received curative radiation therapy and contin-
ued to use opioids, as well as to identify the factors associated
with long-term opioid use in these patients. We hypothesized
that a patient with higher risk of chemical coping (as deter-
mined by the CAGE screening questionnaire for alcoholism;
see Methods) would have more difficulty in stopping opioids
after the completion of treatment.

METHODS
Thisretrospective study was reviewed and approved by thein-
stitutional review board of The University of Texas MD Ander-
son Cancer Center with a waiver of consent. We reviewed the
medical records of patients with head and neck cancer who
were referred to MD Anderson’s outpatient supportive care
center (SCC) for palliative care between January 1, 2008 and
December 31, 2010. We included patients who received cura-
tive chemoradiation or radiation therapy for head and neck
cancer, visited the SCC within 1 month after completing
chemoradiation or radiation therapy, and had no evidence of
disease 3 months after the completion of chemoradiation or
radiation therapy. We excluded patients whose disease was
refractory to treatment or relapsed within 3 months after the
completion of chemoradiation or radiation therapy, patients
who received curative surgery before or after radiation ther-
apy, and patients who underwent salvage cervical lymph node
dissection for residual disease after radiation therapy.
Patients for whom the absence of a prescription for opi-
oids indicated they had stopped using opioids (prescription at
MD Anderson Cancer Center and chart description in tran-
scribed document for outside MD Anderson Cancer Center)
within 3 months after the completion of radiation therapy
were considered to be “stoppers.” Patients for whom the
presence of a prescription for opioids indicated they had not
stopped using opioids at 3 months after the completion of ra-
diation therapy were considered to be “nonstoppers.” The
3-month cutoff time was based on the findings of previous
studies indicating that a majority of patients return to their
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baseline level of pain and function within 3 months after treat-
ment [6, 7, 22—24]. In addition, we also conducted an analysis
of stoppers versus nonstoppers at the 6-month period to de-
termineifidentified risk factors at 3 monthsare persistentat6
months, as well as to determine duration of treatment among
those patients who ultimately succeeded becoming stoppers.

Data Collection

We reviewed the patients’ medical records for the following
data: (a) demographicfactors, including age, sex, and race; (b)
cancer-related factors, including types, stage, human papil-
loma virus (HPV) tumor stain results, and treatment; (c) clini-
cal factors, including the CAGE (i.e., Cut down, Annoying,
Guilty, Eye-opener) score for alcoholism, Eastern Cooperative
Oncology Group performance status, Edmonton Symptom As-
sessment Scale (ESAS) score, and use of psychoactive drugs
(sedatives, hypnotics, antianxiolytics, neuroleptics, and psy-
chostimulants); (d) opioid-related factors, including type and
dose of opioids, oral morphine equivalent daily dose (MEDD,
mg/day) at the time of referral and around the completion of
radiation therapy, peak MEDD during treatment, starting date
of opioids, and stopping date of opioids; (e) presence of radia-
tion-induced mucositis at 3 months based on clinical examina-
tion; (f) past medical history, including psychiatric disease,
substance abuse (other than alcoholism), smoking history,
and if available, preadolescent sexual abuse history; and (g)
date of relapse or occurrence of secondary malignancy.

Clinical Assessment
All patients referred to the SCC underwent screening for alco-
holism using the CAGE questionnaire. This is a validated ques-
tionnaire that consists of four questions, with two or more
“yes” answers considered to be positive for alcoholism [25—
27]. All patients were also assessed with ESAS for their symp-
tom assessment. ESAS is a highly validated tool for multiple
symptom assessment and has been used clinically [28, 29].
We calculated the MEDD of opioids as the sum of the
amounts of regular opioids and as-needed opioids used over
24 hours. Standard conversion ratios were used to calculate
equivalency between morphine and different opioids. We
used a 1:1 ratio to calculate equivalency between morphine
and hydrocodone [30-32].

Statistical Analysis

Descriptive statistics were used for all factors. Frequencies
and percentages were used to summarize the patients’ cate-
gorical demographic data and clinical characteristics. Means,
standard deviations, medians, and ranges were used to sum-
marize the patients’ continuous demographic dataand clinical
characteristics.

We used the two-sample t test or Mann-Whitney test to
compare the continuous variables, such as age, ESAS symp-
tom distress scores during or after radiation therapy, and
MEDD of opioids, between the two groups, and the test was
chosen depending on normality. For discrete variables such as
sex, clinical characteristics (history of psychiatric disease,
smoking, and/or substance abuse), HPV positivity, and type of
opioid (strong or weak), we used the x* test or Fisher’s exact
test. Strong opioids were fentanyl, hydromorphone, metha-
done, morphine, and oxycodone; weak opioids were hydro-
codone, propoxyphene, and tramadol. We defined the
duration of opioid use as the time from the completion of ra-
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Patients with locally advanced head and neck
cancer referred to MD Anderson’s SCC
between January 1, 2008 and

December 31, 2010 (n = 144)

A 4

Recurrentdisease (n = 16)
Second primary cancer (n = 5)

Palliative radiation (n = 4)

A

Patients with primary head and neck

cancer with curative treatment (n = 119)

Y

Enrolled patients (n = 74)

Previous radiation therapy on head and neck lesion
(n=1)

Primary operation with adjuvant chemoradation (n = 7)
Residual disease at the end of treatment or salvage
neck dissection (n = 25)

Relapse within 3 months from end of treatment (n = 8)
Incomplete treatment (n = 2)

Consultation 2 months after treatment completion
(n=2)

A 4

A 4
Patients included in the

Loss to follow-up at 2 months (n = 2)

No opioid management (n = 1)

Combined T spine compression fracture (n = 1)

final analysis (n = 70)

Figure 1. Study flowchart.
Abbreviation: SCC, supportive care center.

diationtherapytothelast day of opioid use. We defined dis-
ease-free survival (DFS) duration as the time from the first
dayofanyanticancertreatmenttothe day oflastfollow-up,
diagnosis of recurrent disease, or diagnosis of second pri-
mary cancer.

DFS was analyzed using Kaplan-Meier methodology to de-
termine if stopper status at 3 and 6 months was associated
with a difference in DFS; significance was assessed via the log-
rank test. Duration of opioid use was analyzed with backwards
stepwise Cox regressions to determine patient characteristics
associated with longer use of opioids. All available patient
characteristics were included in the full models for weak and
strong opioids.

Sample Size Justification

This study was based on a convenient sample of 70 patients
with head and neck cancer who had a DFS duration of more
than 3 months. We calculated the proportion of patients who
continued using opioids more than 3 months after the com-
pletion of radiation therapy (nonstoppers) along with the cor-
responding 95% confidence interval (Cl). We assumed that
approximately 20% of the patients would be nonstoppers
based on our previous study on CAGE positivity [33], which
corresponded toa95% Cl of =9.4% when n = 70. Thisisa con-
servative estimate because patients may be nonstoppers for
reasons other than CAGE positivity.

RESULTS

Between January 1, 2008, and December 31, 2010, a total of
144 patients with advanced head and neck cancer were seen
at our SCC for consultation. Seventy of these patients— 44
(63%) nonstoppers and 26 (37%) stoppers—met the eligibility
criteria were included in the present study (Fig. 1). Ten pa-
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tients (14%) were already on opioids during their first visit to
our cancer center.

Patients’ demographic data are given in Table 1. The median
age was 56 years (interquartile range: 50— 64 years),and 11 of 70
patients had a history of substance abuse. The CAGE positivity
rate of nonstoppers (41%) was significantly higher than that of
stoppers (12%; odds ratio [OR]: 5.3; p = .014). Patients’ clinical
characteristics are given in Table 2. The primary site and stage of
cancer, dose of radiation, and rate of radiation-induced mucositis
3 months after the completion of radiation therapy did not differ
significantly between stoppers and nonstoppers.

The HPV positivity rates of the 14 stoppers and 15 non-
stoppers for whom HPV status data were available did not dif-
fersignificantly, even when the rates were analyzed according
to disease location (p = .8). The rates of strong opioid use dur-
ing anticancer treatment, peak MEDDs, and types of opioids
used at the time of consultation between stoppers and non-
stoppers did not differ significantly.

Among 52 patients (74%) who were seen at SCC within 2
weeks after completion of radiation therapy, the severity of
pain (6 [4—8] for stoppers vs. 7 [5—8] for nonstoppers; p = .7)
and all other ESAS symptoms were not significantly different
between stoppers and nonstoppers. The median durations of
strong opioid use and any opioid use of all patients were 91
days (95% Cl: 75-127 days) and 140 days (95% Cl: 93-184
days), respectively. The median duration of any opioid use of
CAGE-positive patients (261 days, 95% Cl: 155—832 days) was
significantly longer than that of CAGE-negative patients (93
days, 95% Cl: 74-149 days; p= .008; Fig. 2). The frequency of
history of substance abuse was not significantly different be-
tween stoppers and nonstoppers based on univariate y? tests
at 3 and 6 months.
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Table 1. Demographic data of opioid stoppers and nonstoppers 3 months after the completion of radiation therapy
Characteristic Total Stoppers Nonstoppers p value
No. of patients 70 26 44
Mean age, yr (95% Cl) 56.4 (54-58.8) 54.6 (50.9-58.4) 57.4 (54.2—60.6) 27°
Sex
Men 56 (80) 22 (85) 34 (77) 55
Women 14 (20) 4 (15) 10 (23)
Race
White 59 (84) 22 (85) 37 (84) .08
Black 4 (6) 0(0) 4(9)
Hispanic 4 (6) 1(4) 3(7)
Asian 2(3) 2(8) 0(0)
Native American 1(1) 1(4) 0(0)
Marital status
Married 53 (76) 23 (88) 30 (68) 32
Divorced/widowed 11 (16) 2 (8) 9 (20)
Single 5(7) 1(4) 4(9)
Life partner 1(1) 0 (0) 1(2)
Smoking history
Nonsmoker 24 (34) 9 (35) 15 (34) .49
Current smoker 10 (14) 2 (8) 8 (18)
Ex-smoker 36 (51) 15 (58) 21 (48)
CAGE positive 21 (30) 3(12) 18 (41) .014
History of psychiatric disease 9 (13) 1(4) 8 (18) .14
History of substance abuse (other than alcoholism) 11 (16) 4 (15) 7 (16) >.99

All data are n (%) unless otherwise indicated. All p values were calculated using Fisher’s exact test unless otherwise indicated.

2Calculated by t test.

Abbreviations: CAGE, Cut down, Annoying, Guilty, Eye opener; Cl, confidence interval.

In the final parsimonious multivariable Cox model with
backward stepwise regression, substance abuse (HR: 0.45,
p = .047) and radiation dose (HR: 0.89, p = .017) were inde-
pendently associated with increased time to stopping strong
opioids. The median duration of strong opioid use was 155
days (95% Cl: 45-760 days) among patients with a history of
substance abuse and 90 days (95% Cl: 73—-126 days) for pa-
tients without a history of substance abuse (HR: 0.54, p =
.047).

The median follow-up duration of all patients from the
completion of radiation therapy was 764 days (95% Cl:
686—871 days). During the follow-up period, 13 patients
had disease relapse or second primary cancers. The
DFS did not differ significantly between stoppers and non-
stoppers.

Twenty-two nonstoppers (53%) were still using opioids 6
months after they completed radiation therapy. The CAGE
positivity rate of nonstoppers (12 of 23, 52%) was significantly
higher than that of stoppers (8 of 46, 17%; OR: 5.2, p = .005).
Patients whose MEDD increased by 1 mg within 3 months had
a2.8% higher probability of continuing opioid use at 6 months
(OR:1.028, p = .005).

DISCUSSION

Our study found that more than 50% of patients were unable
to stop opioid therapy more than 3 months after completion
of radiotherapy with or without chemotherapy. At 6 months,
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23 patients (33%) still were not able to discontinue opioids.
Our findings suggest that a large proportion of patients with
advanced head and neck cancer remain on opioid therapy for
months after completion of curative treatment. These pa-
tients may benefit from close monitoring by an interdisciplin-
ary team, such as supportive care.

Acute radiation-induced mucositis typically occurs 2-3
weeks after treatment initiation, worsens over the course of
radiation, and improves 4—6 weeks after treatment [34]. Al-
though acute mucositis has been well characterized, there is
limited research on the late effects of radiation-induced mu-
cositis. Patients may experience chronic mucosal pain and
sensitivity, which could limit their oral intake and food
choices. Xerostomia, thick secretions, halitosis, oral infec-
tions, trismus, taste alterations, osteoradionecrosis, anxiety,
and depression may furtherincrease the symptom burden for
these patients, months after treatment. In this study, we ex-
amined a novel marker of complex orofacial pain manage-
ment: longer-term opioid use. Future research should address
the risks and benefits of chronic opioid therapy for these pa-
tients.

We did not identify the demographic variables associated
with opioid cessation within 3 months after the completion of
radiation therapy. In contrast, in studies of opioid use in can-
cer-free patients, younger age was associated with opioid de-
pendency [14, 15]. These conflicting results may be explained
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Table 2. Clinical characteristics of opioid stoppers and nonstoppers 3 months after the completion of radiation therapy

Characteristic Total Stoppers Nonstoppers p value
No. of patients 70 26 44
Tumor site
Oropharynx 57 (81) 20 (77) 37 (84) .80
Oral cavity 1(1) 0 (0) 1(2)
Larynx 5(7) 2 (8) 3(7)
Nasopharynx 5(7) 3(12) 2 (5)
Neck MUO 2(3) 1(4) 1(2)
Oropharyngeal cancer 57 (81) 20 (77) 37 (84) .53
Tonsillar cancer 26 (37) 11 (42) 15 (34) .60
Stage of cancer
[ 6 (9) 4 (15) 2 (5) 15
1T 12 (17) 6 (23) 6 (14)
\Y 52 (74) 16 (62) 36 (82)
Mean dose of radiation, Gy (95% Cl) 68.7 (68.1-69.3) 68.4 (67.7-69.2) 69.2 (68.1-70.3) 23°
HPV positivity
Negative 5 (17) 2 (14) 3 (20) >.99
Positive 24 (83) 12 (86) 12 (80)
Unknown 40 11 29
Mucositis 7 (11) 3(13) 4 (10) .70
Type(s) of opioids at consultation
None 9 (13) 2 (8) 7 (17) 46
Strong and weak 26 (38) 12 (46) 14 (33)
Strong only 13 (19) 6 (23) 7 (17)
Weak only 20 (29) 6 (23) 14 (33)
Strong opioid use during treatment 65 (93) 24 (92) 41 (93) >.99
Peak MEDD, mg/day (95% Cl) 145.95 (117.15-174.74) 137.6 (90.4-184.8)° 150.9 (113.1-188.7)° .66
Median no. of psychostimulants® 2 (1-2) 2 (1-2) 1.5 (1-2) .76

during treatment (IQR)

All data are n (%) unless otherwise indicated. All p values were calculated using Fisher’s exact test unless otherwise indicated.

2Calculated by t test.
n=25.
‘n =42.

dpsychostimulants included sedatives, hypnotics, antianxiolytics, neuroleptics, and antidepressants.
Abbreviations: Cl, confidence interval; HPV, human papillomavirus; IQR, interquartile range; MEDD, morphine equivalent daily dose; MUO,

metastatic cancer of unknown primary.

by the narrow age range in the present study (median age: 56
years; interquartile range: 50—64 years).

The proportion of CAGE-positive patients (30%) in the
present study was higherthan that of previous studies of prev-
alence of alcoholism in patients with cancer [19, 20]. In previ-
ous studies, CAGE positivity was associated with head and
neck cancer. It is probably because its etiology is closely re-
lated to smoking and alcohol consumption [35].

In the present study, the proportion of CAGE-positive pa-
tients who stopped using opioids 3 months after completing
radiation therapy was lower than that of CAGE-negative pa-
tients. However, peak MEDD was not associated with stop-
ping opioids within 3 months of radiation therapy completion.
We reported similar results in our previous studies [19, 20].
Dev et al. [20] reported that CAGE positivity was associated
with inappropriate opioid escalation or abuse. Parson et al.
[19] reported that CAGE-positive patients were more fre-
quently on opioids and had higher symptom expression but
not higher MEDD.
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The association between CAGE positivity and not stopping
opioids within 3 months after the completion of radiation
therapy may be explained by the fact that alcohol and opioids
have similar reward and reinforcement systems [36 —38]. Opi-
oids bind the mu receptors in the mesolimbic system, result-
ing in affected rewards, and alcohol through the release of
endorphins also stimulates mesolimbic system. Several clini-
cal trials reported that opioid antagonists affect opioid and al-
cohol dependence [39]. Another possible explanation of the
association between CAGE positivity and not stopping opioids
within 3 months after radiation therapy completion is the as-
sociation between alcoholism and the abuse of other sub-
stances [40]. Additional studies of opioid abuse in a larger
group of patients might reveal information that more fully ex-
plains the relationship between CAGE positivity and opioid
use; in the meantime, the use of the CAGE questionnaire may
help clinicians to identify head and neck cancer survivors who
are atrisk of opioid-related problems. Importantly, CAGE pos-
itivity is likely only one of many contributors to prolonged opi-
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Figure 2. Duration of any type of opioid use according to CAGE
status.

oid use, and continual analgesia use months after treatment
doesnotnecessarily mean thatthe patientis misusing opioids.
Other factors such as persistent mucosal damage, comorbid
conditions, and psychological issues may also explain why pa-
tients remain on opioids foralong term. Future studies should
assess CAGE and these other potential factors prospectively.

In our study, the substance abuse rate (16%; 11 of 70 pa-
tients) was higher than those previously reported for patients
with cancer (<5%) and the general population (8.9%), even
when we excluded alcoholism [41-43] The abuse of one sub-
stance has been reported to be positively associated with opi-
oid dependency and multiple substance abuse. In addition, a
history of substance abuse was also associated with a long du-
ration of strong opioid use—afinding that has been previously
reported for both patients with cancer and cancer-free pa-
tients [15, 44, 45]. Screening for a history of substance abuse
in patients with head and neck cancer can help clinicians to
identify patients who have a high risk of developing opioid-
related problems and monitor such patients accordingly.

Our study had several limitations. First, the retrospective
nature of this study limited the quality of our data collection.
For instance, we were only able to ascertain the presence of
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