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Cancer Patients: 7 Patients Receiving Opioid Antagonists Following
Opioids among 2443 Terminal Cancer Patients Receiving Opioids

Yoshihiro Uekuzu,*“? Takashi Higashiguchi,b Akihiko Futamura,*” Akihiro Ito,” Naoharu Mori,”
Miyo Murai,” Hiroshi Ohara,” Hiroko Awa,” and Takeshi Chihara®

“Department of Pharmacy, Fujita Health University Nanakuri Memorial Hospital; 424—1 Oodori, Tsu, Mie 514—
1295, Japan: ® Department of Surgery and Palliative Medicine, School of Medicine, Fujita Health University; 1-98
Dengakugakubo, Kutsukake, Toyoake, Aichi 470—1192, Japan: and ¢ Division of Biochemistry, Fujita Memorial
Nanakuri Institute, Fujita Health University; 423 Oodori, Tsu, Mie 514—1296, Japan.

Received September 6, 2016; accepted December 6, 2016; advance publication released online December 16, 2016

There have been few detailed reports on respiratory depression due to overdoses of opioids in terminal
cancer patients. We investigated the situation of treatment with opioid antagonists for respiratory depression
that occurred after administration of opioid at optimal doses in terminal cancer patients, to clarify patholog-
ical changes as well as causative factors. In 2443 terminal cancer patients receiving opioids, 7 patients (0.3%)
received opioid antagonists: 6, morphine (hydrochloride, 5; sulfate, 1); 1, oxycodone. The median dosage of
opioids was 13.3mg/d, as converted to morphine injection. Respiratory depression occurred on this daily
dose in 4 patients and after changed dose and route in 3 patients. Opioids were given through the vein in 6
patients and by the enteral route in 1 patient. Concomitant drugs included nonsteroidal anti-inflammatory
drugs in 3 patients and zoledronic acid in 2 patients. In morphine-receiving patients, renal functions were
significantly worsened at the time of administration of an opioid antagonist than the day before the start
of opioid administration. These findings indicate that the proper use of opioids was safe and acceptable in
almost all terminal cancer patients. In rare cases, however, a risk toward respiratory depression onset is
indicated because morphine and morphine-6-glucuronide become relatively excessive owing to systemic de-
bility due to disease progression, especially respiratory and renal dysfunctions. At the onset of respiratory
depression, appropriate administration of an opioid antagonist mitigated the symptoms. Thereafter, opioid
switching or continuous administration at reduced dosages of the same opioids prevented the occurrence of

serious adverse events.

Key words

In recent years, Japanese affected with cancer and those
dying of cancer have increased and will further increase in
number.” Terminal cancer patients are likely to suffer from
various symptoms such as pain and dyspnea.? Opioids are ef-
fective for mitigation of these symptoms, unless used inappro-
priately.” The appropriate usage of opioids is very important,
because cancer cachexia will deteriorate the systemic condi-
tion in terminal cancer patients, and may reduce hepatic and
renal functions involved in drug metabolism and excretion;
eventually, the opioid level in blood will be relatively elevated,
which may induce serious adverse events including respiratory
depression.*> When respiratory depression is clinically evi-
dent, it may become fatal; therefore, an opioid antagonist will
be administered if needed.” Previous studies demonstrated
that risk factors for opioid-induced respiratory depression
included opioid overdose, advanced age, sleep apnea, chronic
obstructive pulmonary disease, congestive heart failure, renal
failure, and hemodialysis/peritoneal dialysis.””'¥ However, the
patients in these studies were not terminal cancer patients. In
general, opioids rarely induce serious respiratory depression,
when used properly in the treatment of pain relief.!*!'> To our
knowledge, there are only case reports available demonstrat-
ing the administration of opioid antagonists in terminal cancer
patients for whom opioids are frequently used to mitigate
symptoms other than pain.” Therefore, the details remain to
be elucidated, and also the incidence of respiratory depression
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due to overdoses of opioids in terminal cancer patients is not
known. The primary objective of this study was to investigate
the manifestation of respiratory depression and treatment
with opioid antagonists in terminal cancer patients who had
received optimal doses of opioids for mitigation of symptoms
and to clarify the pathological changes as well as causative
factors.

PATIENTS AND METHODS

Subjects In total, 2680 terminal cancer patients had been
admitted to the palliative care unit of the Fujita Health Uni-
versity Nanakuri Memorial Hospital between April 1, 2004,
and March 31, 2015, of which 2443 (91.2%) who had received
pharmacotherapy with opioids participated in this study. Opi-
oids had been given at optimal doses to mitigate symptoms. In
this study, opioid-induced respiratory depression was suspect-
ed in 17 patients. Among those, 7 patients (0.3%) were treated
by using opioid antagonists (naloxone and levallorphan); then,
they were closely examined (Fig. 1). An opioid antagonist was
given when respiratory rate became <8 breaths/min and coma
or consciousness disturbance (that had never been observed
before the onset of respiratory depression) occurred concur-
rently with manifestation of cyanosis, or when cyanosis alone
developed.®’ In addition, when opioid-induced respiratory de-
pression was evaluated as life-threatening, which is contrary
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‘ A total of 2680 terminal cancer patients

‘ 2443 opioid-treated patients ‘ ‘ 237 opioid-untreated patients

A Vv
7 opioid antagonist- | | 2436 opioid antagonist-untreated patients
treated patients (including 10 patients with suspected
respiratory depression)

Fig. 1. Flow Chart of Study Patients
Study duration: April 1, 2004 to March 31, 2015.

to expected survival, opioid antagonist treatment was allowed.
Administration and dosage were in accordance with the Na-
tional Comprehensive Cancer Network (NCCN) guidelines
and package inserts.''™® Prior to opioid antagonist treatment,
any palliative therapies other than opioids, including radiation,
nerve block, and surgical treatment, were not administered to
any patients. There were no opioid antagonist-treated patients
with cancer-related complications such as retention of pericar-
dial fluid, compression of the superior vena cava, compression
of the main bronchus, pneumothorax, hemothorax, infectious
disease, pulmonary embolism, radiation pneumonitis, and
chemotherapy-induced interstitial pneumonia. In addition, any
opioid antagonist-treated patients were not associated with
cancer-not-related complications, including serious respira-
tory disease (obstructive pulmonary disease, restrictive lung
disease, or interstitial lung disease), congestive heart failure,
ischemic heart disease, arrhythmia, renal failure, hepatic
failure, electrolyte abnormality, and apoptosis.’” A terminal
cancer patient was defined as a cancer patient with estimated
life expectancy of less than one month.?”

Investigations We conducted a retrospective observa-
tional study. Information collection was made using electronic
medical records. For opioid-receiving patients, sex, age, pal-
liative performance scale (PPS) the day before the start of
opioid administration, tumor type, the type of opioids having
been used, and the type and dosage form of opioid(s) used at
the time of death were checked. For opioid antagonist-treated
patients, characteristics before opioid antagonist treatment
were examined, including sex, age, height, weight, body mass
index (BMI), PPS, tumor type; and presence or absence of
lung resection, pulmonary metastasis, pleural effusion, car-
cinomatous lymphangitis, oxygen inhalation, ascites, hepa-
tomegaly, and dementia.?’ It was also investigated whether
opioids were combined with non-steroidal anti-inflammatory
drugs (NSAIDs), acetaminophen, zoledronic acid, cortico-
steroids, hypnotic drugs, antianxiety drugs, antidepressants,
antipsychotic drugs, anticonvulsants, muscle relaxants, anti-
histamines, f-blockers, or monoamine oxidase inhibitors. In
addition, opioid administration methods (indications, type of
opioid, administration route, dose, and dosing situation) before
and after opioid antagonist administration, opioid antagonist
administration method, and survival time after opioid antago-
nist administration were examined. In blood test, serum cre-
atinine (SCr) level, estimated glomerular filtration rate (eGFR)
from the SCr-based equation, aspartate aminotransferase
(AST) level, and alanine aminotransferase (ALT) level were
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Fig. 2. Combination Therapy with Opioids in This Study (n=2443)

A: MO (n=969), B: MO+opioids (1127) (MO+0OXY, 751; MO+FEN, 225;
MO+OXY+FEN, 111; MO+OXY+KET, 20; MO+OXY-+FEN+KET, 11;
MO+KET, 8; MO+FEN+KET, 1), C: Opioids except MO (347) (OXY, 204; FEN,
112; OXY+FEN, 28; opium tincture, 2; OXY+KET, 1). Opioid switching or com-
bination is included. MO, morphine hydrochloride, morphine sulfate; OXY, oxyco-
done; FEN, fentanyl; KET, ketamine.

checked the day before the start of opioid administration and
at the time of opioid antagonist treatment.”? The conversion
rates for opioids were based on an NCCN guidelines: for oral
morphine versus intra venous morphine, 3:1; oral oxycodone
versus intra venous oxycodone, 4:3; and intra venous mor-
phine, oxycodone and fentanyl, 40:50:1.'9

Statistical Analysis Variables following the normal dis-
tribution were expressed as the meanzstandard deviation,
while variables not following the normal distribution were
expressed as median (interquartile range). For changes in
blood test values at the start of opioid administration and after
opioid antagonist treatment, the Wilcoxon signed rank test
was used. JMP® Pro 11.2.1 statistical analysis software (SAS
Institute, Inc., NC, U.S.A.) was used with a significance level
of less than 5%.

Ethical Considerations This study was performed in
accordance with the Declaration of Helsinki and its amend-
ments, and conducted according to a protocol approved by the
Ethics Review Committee of the Fujita Health University.

RESULTS

In this study, 7 patients (0.3%) in 2443 terminal cancer pa-
tients receiving opioids experienced respiratory depression but
all improved by administration of opioid antagonists. There
were no opioid antagonist-induced adverse events.

Characteristics of 2443 Patients on Combination Ther-
apy with Opioids in This Study Baseline characteristics of
2443 patients who were administered opioids were as follows:
1318 males (54.0%) versus 1125 females (46.0%); age, 75+12
years; PPS the day before the start of opioid administration,
35 (30—-40). By tumor type, 578 patients (23.7%) had respira-
tory tract tumors; 464 (19.0%), hepatic, cholecystic, or pan-
creatic tumors; 340 (13.9%), upper digestive tract tumors; 247
(10.1%), lower digestive tract tumors; 199 (8.1%), craniocervi-
cal tumors; 187 (7.7%), urologic tumors; 127 (5.2%), gyneco-
logic tumors; 123 (5.0%), mammary gland tumors; 69 (2.8%),
hematologic tumors; 39 (1.6%), cancer of unknown primary
origin; 28 (1.1%), sarcomas; 16, skin tumors (0.7%); and 26
(1.1%), others. Figure 2 shows combination therapy with opi-
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oids in this study. Morphine alone was administered to 969
patients (39.7%), while opioids including morphine were given
to 1127 patients (46.1%). Opioid or opioids other than mor-
phine were received by 347 patients (14.2%). Morphine-treated
patients accounted for 85.8%. Figure 3 illustrates opioids and
dosage forms having been administered up until death. Mor-
phine alone was given to 1776 patients (81.0%); fentanyl, 289
(13.2%); oxycodone, 127 (5.8%). By dosage form, injection,
adhesive patch, and suppository were used in 2128 patients
(97.1%), 63 (2.9%), and 1 (0.05%), respectively.
Characteristics of Opioid Antagonist-Treated Patients
Respiratory depression-responsible opioids were morphine
and oxycodone in 6 (hydrochloride, 5; sulfate, 1) and 1, re-
spectively, of the 7 patients treated with opioid antagonists.
The characteristics of these patients were as follows: age,

C
(5.8 %)

a
(81.0 %)

Fig. 3.
(n=2192)

a: Morphine, 1776 patients (morphine hydrochloride injection, 1775; morphine
hydrochloride suppository, 1). b: Fentanyl, 289 patients (injection, 226; adhesive
patch, 63). c: Oxycodone, 127 patients (injection, 127). Patients discharged or trans-
ferred to other hospitals were excluded.

Opioids and Dosage Forms Having Been Used until Death

Vol. 40, No. 3 (2017)

74%5 years; height, 162*+11cm; body weight, 49.3*+5.2kg;
BMI, 18.7+0.8kg/m? and PPS, 20 (10-20). These 7 patients
consisted of 4 with lung cancer, 1 with stomach cancer, 1 with
pancreatic cancer, and 1 with rectal cancer. Factors affecting
respiratory functions were pulmonary metastases (including
intrapulmonary metastasis) in 4 patients, pleural effusion in
3, oxygen inhalation in 3, and ascites in 1. Dementia was
found in 4 patients. Concomitant drugs included NSAIDs (3
patients), zoledronic acid (2), corticosteroids (3), antipsychotics
(6), hypnotics (2), and antidepressant (1).

Changes in Blood Test Results at the Onset of Respirato-
ry Depression In morphine-treated patients, SCr was signif-
icantly (»p=0.03) elevated from 1.37 (0.48—1.76) mg/dL the day
before the start of morphine to 2.76 (1.60-3.88) mg/dL at the
onset of respiratory depression. eGFR was also significantly
(p=0.03) aggravated, from 35.8 (30.1-121) mL/min/1.73 m? the
day before morphine start to 20.2 (12.3-48.9) mL/min/1.73 m?
at the onset of respiratory depression. Between the day before
the start of an opioid and the onset of respiratory depression,
the oxycodone-treated patient showed SCr change from 1.29
to 1.06mg/dL, and eGFR change from 42.2mL/min/1.73 m>
to 52.3mL/min/1.73m? In morphine-treated patients showed
AST change from 33 (18.8-56.5) to 41 (23-97.5) IU/L
(p=0.22); ALT also change from 18.5 (12.3-36.3) to 25.5
(10-36.8) TU/L (p=0.44). In the oxycodone-treated patient,
AST and ALT were changed at 18 and 10IU/L, respectively.

Changes in Administration Method of Opioids between
before and after Opioid Antagonist Administration Table
1 shows changes in opioid administration method between
before and after opioid antagonist administration. Opioids
were most frequently used for dyspnea in 5 patients, who
were all treated with morphine. Opioids were administered
intravenously and by the enteral route in 6 patients and 1 pa-
tient, respectively. The median dosage of opioids, as converted
to morphine injection, was 13.3 (10-30) mg/d. The onset of
respiratory depression was observed at this dosage of opioids
in 4 patients; and at patient-adjusted dosage and after route
change in 3 patients. After opioid antagonist administration,

Table 1. Changes in Opioid Administration Method between before and after Opioid Antagonist Administration
Before opioid antagonist administration Opl(.nd aptagomst After 0p1‘01‘d ant_agomst
Case Tumor administration method administration
M mdicaion Opioid Rowe DU posing siwarons | PO DOSIE gy oy Posage
1 Lung Dyspnea  Morphine  Enteral 40 Same dose continued Levallorphan 2 Morphine ~ Venous 10
Pain sulfate hydrochloride
2 Lung Dyspnea  Morphine  Venous 20 Same dose continued Levallorphan 1 Fentanyl ~ Venous 0.1
hydrochloride
3 Lung Dyspnea  Morphine  Venous 10 1d after switch from rescue  Levallorphan 1 Fentanyl Venous 0.3
hydrochloride to continuous dosing
4 Pancreas Dyspnea  Morphine  Venous 30 2d after 50% increase Levallorphan 1 Fentanyl ~ Venous 0.3
hydrochloride
5 Stomach  Pain Morphine ~ Venous 10 Same dose continued Levallorphan 1 Fentanyl Venous 0.2
hydrochloride
6 Rectum Dyspnea  Morphine  Venous 30 Same dose continued Levallorphan 2 Fentanyl ~ Venous 0.8
Pain  hydrochloride
7 Lung Pain Oxycodone  Venous 8 1d after switch from oral Naloxone 3 Fentanyl ~ Venous 0.1

to vein route

a) Changes if any in opioid administration method before opioid antagonist administration. b) Opioid antagonist was switched from levallorphan to naloxone in June 2013
because of stock status in our hospital. ¢) As the conversion ratio for opioid, 3:1 was used for oral morphine to injectable morphine; 4:3, for oral oxycodone to injectable

oxycodone; 40:50: 1, for morphine injection, oxycodone injection, and fentanyl injection.
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opioids were switched to fentanyl in 6 patients. In 1 patient,
morphine was continued at a reduced dosage. The median
survival time after opioid antagonist administration was 5

(3-10) d.
DISCUSSION

To our knowledge, this study is the first to collect cases in
which opioid antagonists were administered against respira-
tory depression occurring in terminal cancer patients who had
been treated with opioids at optimal dosage and to elucidate
the detailed course of disease.

The most important aspect of this study is to have demon-
strated that the proper use of opioids enables safe treatment
in almost all patients. All of the 2443 patients who received
opioids had poor systemic conditions, as indicated by baseline
PPS 35 (30—40). The most common tumor type was respira-
tory tract tumor. Therefore, most of these patients were in the
cancer terminal stages with prognoses of less than one month,
and might have had reduced respiratory functions. In associa-
tion with systemic debility attributable to cancer progression,
terminal cancer patients may experience reduced respiratory
and renal functions. Occasionally, renal impairment due to
NSAIDs and/or zoledronic acid commonly used at the termi-
nal stage of cancer may occur.”*?* Among opioids, particu-
larly morphine and morphine-6-glucuronide are likely to be
used at overdoses, possibly leading to the onset of respiratory
depression.>> European Association for Palliative Care and
European Society for Medical Oncology guidelines recom-
mend fentanyl as the first choice in patients with glomerular
filtration rate (GFR) of less than 30mL/min/1.73m?.*%*” In
this study, there was no case in which morphine was adminis-
tered for eGFR <30mL/min/1.73m?2 Although 3 patients had
an eGFR of nearly 30mL/min/1.73m?, all of them received
morphine owing to dyspnea. Since symptom mitigation with
opioids other than morphine was difficult, morphine was used
at as low doses as possible. At the terminal stages of cancer
when blood tests are unlikely to be carried out, if the renal
function suddenly declines, accurate estimation of GFR is
difficult. In addition, terminal cancer patients are very likely
to be accompanied by sarcopenia due to cancer cachexia.’®
Since SCr is also decreased with muscle mass decrease,
evaluation of renal function requires careful attention to avoid
overestimation. The doses of opioids may become overdoses
not only at the start of administration or at the change of ad-
ministration method, but also when the initial low doses are
continued, as indicated in this study and as Iwase et al. also
reported that even low doses of morphine can induce respira-
tory depression.” The present study reveals that the rate of
patients who required treatment with opioid antagonists was
0.3% of terminal cancer patients who had been treated with
opioids. This rate is near to the lowest level among patients
requiring opioid antagonists (excluding cancer patients at the
terminal stage), which has been reported as 0.2 to 0.9%.'” Be-
cause the low incidence of respiratory depression in the cur-
rent study can be explained by the fact that pharmacotherapy
with opioids was administered appropriately in accordance
with guidelines and a hospital manual.'®?*?” Table 1 shows
multiple doses of an opioid antagonist were required in cases
1, 6, and 7. In cases 1 and 7, despite low doses, the reason for
multiple doses is owing to the finding that drug efficacy was
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prolonged by the enteral route of a sustained-release formula-
tion and the oral route of a sustained-release formulation prior
to switching to injection. In case 6, one reason is that a rela-
tively high dose was required and the other reasons being that
the opioid antagonist used was levallorphan, not a complete
antagonist, unlike naloxone.”!® In cases 2-5, a single dose
of an opioid antagonist improved respiratory depression, pos-
sibly because opioids had been administered only by injection.
These findings indicate that switching from opioid sustained
release formulation to opioid injection at the cancer terminal
stages can be safely carried out at reduced doses rather than
at equivalent analgesic doses in consideration of patient’s
systemic conditions and pre-switching pharmacokinetics.””
Parameters affecting respiratory function might have indicated
respiratory dysfunction due to complications related to the
respiratory system. As for other drugs than opioids, cortico-
steroids were used concomitantly in 3 cases. Corticosteroids
may induce sarcopenia due to myopathy, especially respira-
tory muscle decline.’” Therefore they should not be used for a
long-term duration in terminal cancer patients.*” Concomitant
use of antipsychotic, hypnotic, or antidepressant drugs may
enhance central nervous system depressant effect and af-
fect the respiratory function. Nevertheless, the current study
demonstrated that opioid antagonists ameliorated respiratory
depression in all cases, implying lesser effect of concomitant
drugs on respiratory function.

The second important issue in this study is that oral ad-
ministration of opioids becomes difficult in terminal cancer
patients. Of the opioids having been used until the time of
death, 81.0% was morphine and 97.1% was an injectable form.
The reasons why morphine accounted for the major part may
include that morphine is effective not only for pain relief but
also for dyspnea mitigation and useful for terminal cancer
patients because of availability at low cost and a variety of
dosage forms.’® Another reason is that oxycodone injection
was added to opioids in Japan since 2012. For terminal cancer
patients who experienced uncontrollable pain and who had
difficulty in taking drugs orally, the subcutaneous or intra-
venous route is preferable for rapid analgesic effects.’®*” In
this study, 4 patients were comorbid with dementia. Observ-
ing signs of opioid overdose is difficult for these patients
themselves. Even though dose reduction, dose suspension, or
opioid switching is required, the injection form may be chosen
and enforced. In general, opioids have no ceiling effect so
that the upper limit of the dose is not yet established.*® The
amount of opioids used in Japan, although having increased in
recent years, is still lower than the international standard, as
reported, and has not reached the proper amount of use.*” As
the amount of use is estimated to increase toward the proper
use, more attention should be paid to the administration of
opioid overdose.

These results indicate that respiratory depression induced
by opioid overdose should be avoided in the terminal stages
of cancers by monitoring the patient’s systemic condition, life
prognosis, vital signs (especially, respiratory rate), somno-
lence, percutaneous arterial oxygen saturation, miosis, renal
function, urine volume, and urine specific gravity as well as
opioid type, dose, administration route, pharmacokinetics,
drug efficacy, and concomitant drugs. Through monitoring
of these parameters, a further decrease in the rate of need for
opioid antagonists by terminal cancer patients can be accom-
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plished. In the present study, a pharmacist found respiratory
depression signs during patient rounding and administered
opioid antagonists. Participation and collaboration in drug ef-
ficacy evaluation by not only physicians and nurses, but also
pharmacists who have specialized knowledge of pharmaco-
therapy monitoring is considered to be useful for the proper
use of opioids.*

An interesting outcome of this study is the short survival
time after opioid antagonist administration, of which the me-
dian value was 5 (3—10) d. Based on this study and a study by
Kim et al. about the survival time of terminal cancer patients
with dyspnea, it is suggested that life prognosis with dyspnea
is shorter than expected in terminal cancer patients.>® Patients
who received opioid antagonists in this study had PPS of 20
(10-20) before the onset of respiratory depression. This sug-
gests that they may have been in the near-death period in
which pathological conditions have been exacerbated, as com-
pared with the day before the start of opioid administration,
and were developing organopathy. Reduced respiratory and
renal functions may have caused relative opioid overdose, re-
sulting in the onset of respiratory depression. In the terminal
stages of cancers, especially in the near-death stage, pharma-
cotherapy according to the time-course changes in pathologi-
cal conditions is of importance. Furthermore, administration
of opioid antagonists that may cause withdrawal syndrome
must be carefully conducted in consideration of patient’s pre-
respiratory depression systemic conditions, life expectancy,
and the minds of the patient and his/her family.*” The absence
of withdrawal syndrome after opioid antagonist administration
in this study may be attributed to patient-matched treatments
including opioid antagonist administration, opioid switching,
and continued opioid administration at reduced doses.

This study has the following limitations: first, respiratory
depression induced by opioid overdose is difficult to predict
and the study population is small enough to require a long
duration to reach the big sample size, leading to a single-site
retrospective study. Accordingly, these situations must be con-
sidered in data interpretation. Nevertheless, this study charac-
terized by involving terminal cancer patients alone is worth
while doing. Second, blood opioid concentrations were not
measured and a diagnosis of opioid-induced respiratory de-
pression was made on the basis of clinical symptoms. In these
patients, respiratory depression was judged as an adverse
event of opioids because respiratory depression was improved
by opioid antagonist administration.

Ultimately, the proper use of opioids was safe in almost all
terminal cancer patients of this study. Regarding morphine,
however, a rare event was observed: first, there were respira-
tory and renal dysfunctions associated with systemic debility
due to progression of disease, followed by renal impairment
caused by NSAIDs or zoledronic acid, both commonly used in
the terminal stages of cancer; then, morphine given at optimal
doses and a metabolite morphine-6-glucuronide became rela-
tively excessive, leading to the onset of respiratory depression.
This highlights the importance of pharmacotherapy monitor-
ing for sudden pathological changes in the terminal stages of
cancer.
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