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Background: Many of the drugs used for the treatment and alleviation of symptoms in cancer patients are 
known to inhibit or induce cytochrome P450 (CYP). Therefore, it is important to pay attention to the drug 
interactions of opioid analgesics that are metabolized by CYPs, because for example when using oxycodone 
metabolized by CYP3A4, it is possible that the effect will be attenuated or enhanced by the concomitant 
use of drugs that induce or inhibit CYP3A4. Aprepitant, an antiemetic drug used in many patients receiving 
anticancer drugs, is known as a moderate competitive inhibitor of CYP3A4. We experienced a case of 
respiratory depression caused by opioids, which was suspected to be caused by a drug interaction with 
antiemetics especially aprepitant.
Case Description: The patient was a 72-year-old man. He had been treated with continuous oxycodone 
infusion for perianal pain associated with the rectal invasion of prostate cancer. No comorbidities other 
than renal dysfunction were observed. Oxycodone treatment was started at 48 mg/day, and was increased to  
108 mg/day, and then the pain decreased. Once the pain was controlled, chemotherapy was planned. 
Antiemetics (dexamethasone, palonosetron, and aprepitant) were administered before anticancer drug 
administration. Approximately 3 hours after antiemetics administration and before the administration of the 
anticancer drugs, a ward nurse noticed that oversedation and respiratory depression had occurred. When 
the patient was called, he immediately woke up and was able to talk normally, so the anticancer drugs were 
administered as scheduled. About 2 hours after the nurse noticed oversedation, the attending physician 
reduced the dose of oxycodone infusion to 48 mg/day. After that, his drowsiness persisted, but his respiratory 
condition improved. Despite reducing the dose of oxycodone to less than half, the pain remained stable 
at numeric rating scale (NRS) 0–1, without the use of a rescue dose. The patient was discharged from the 
hospital 36 days after the administration of anticancer drugs, without any problems.
Conclusions: The cause of respiratory depression in this case was thought to be a combination of factors, 
including drug interactions between oxycodone and antiemetics, and oxycodone accumulation due to renal 
dysfunction.
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Introduction

Opioid analgesics used in clinical practice are metabolized 
by either cytochrome P450 (CYP) or glucuronide 
conjugation (1). For example, oxycodone, one of the 
most commonly used opioid analgesics for cancer pain, is 
mainly metabolized by CYP3A4, one of the isoenzymes 
of CYPs (2). In addition to these opioids, many drugs 
used to treat and alleviate symptoms in cancer patients 
are metabolized by CYPs, while many drugs also inhibit 
or induce CYPs (3). Therefore, when using opioids that 
are metabolized by CYP, it is necessary to pay attention 
to the possibility that the effects of the opioids may be 
attenuated or enhanced by their concomitant use with drugs 
that induce or inhibit CYP (4). Aprepitant, an antiemetic 
drug used in many patients receiving anticancer drugs, is 
known to inhibit CYP3A4 (5), and the possibility of its 
drug interactions with anticancer drugs, opioid analgesics, 
anticoagulants, and many other drugs that are metabolized 
by CYP has been pointed out (6). Here, we report a case of 
respiratory depression in a patient owing to oversedation 
after the administration of antiemetic drugs prior to 
anticancer drugs during the administration of oxycodone 
for cancer pain. We present this case in accordance with 
the CARE reporting checklist (available at https://apm.
amegroups.com/article/view/10.21037/apm-23-581/rc). 

Case presentation

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for the publication of this 
case report. A copy of the written consent is available for 
review by the editorial office of this journal.

The patient was a 72-year-old Asian man. He was 
diagnosed as having prostate cancer, multiple bone 
and lymph node metastases, and rectal invasion. Renal 
dysfunction was observed from the time of admission and 
persisted throughout the hospital stay [plasma creatinine: 
1.3–1.5 mg/dL, estimated glomerular filtration rate (eGFR): 
35–40 mL/min]. No other comorbidities were observed. 
Treatment for prostate cancer (degarelix and abiraterone) 
was started. Four months subsequently, he was referred 
to our palliative care team for pain control. His chief 
complaint was penetrating pain in the anal region possibly 
caused by rectal invasion of prostate cancer, and he had 
already been treated with tramadol (25 mg orally 4 times 
daily). No other medications have been administered. The 
oral administration of tramadol reduced his pain from 
10/10 to 5–6/10 on the numeric rating scale (NRS), in 
which 0 represents no pain and 10 represents the worst 
pain imaginable, but the effect was insufficient. Therefore, 
we changed the opioid analgesic from tramadol to fentanyl 
infusion and began titration. When the pain decreased 
with 0.36 mg/day of fentanyl, we switched to transdermal 
fentanyl (12.5 µg/h) and 2.5 mg/dose of oxycodone rapid-
release formulation as the rescue medication. His pain 
decreased with 37.5 µg/h of transdermal fentanyl and a 
5 mg/dose of oxycodone rapid-release formulation, and 
the patient was temporarily discharged from the hospital. 
However, 1 week after discharge, the pain worsened, and 
he was readmitted to the hospital. After hospitalization, we 
switched from transdermal fentanyl and oral oxycodone 
to oxycodone infusion started at 48 mg/day (continuous 
infusion plus bolus of 1 hour quantity as a rescue dose), 
and the dose was increased as appropriate while observing 
the intensity of his pain and the number of times of rescue 
medication administration, and the pain decreased when 
the dose was increased to 108 mg/day (Figure 1). On day 
42 of rehospitalization, it was determined that the pain was 
well controlled, and anticancer drugs were scheduled to be 
administered.

Three antiemetic drugs [dexamethasone (9.9 mg), 

Highlight box

Key findings
• We encountered a case in which oxycodone had accumulated 

due to renal dysfunction, and a drug interaction with antiemetics 
especially aprepitant caused the blood concentration of oxycodone 
to rise above the acceptable level, resulting in respiratory 
depression.

What is known and what is new? 
• Opioid analgesics metabolized by cytochrome P450 (CYP) require 

attention regarding their drug interactions with concomitantly 
administered drugs. Oxycodone is metabolized by CYP3A4, and 
aprepitant is a CYP3A4 inhibitor.

• If a drug that can inhibit CYP3A4 is administered when the blood 
concentration of oxycodone is already higher than necessary, there 
is a possibility that the blood concentration will rise beyond the 
acceptable level due to a drug interaction.

What is the implication, and what should change now? 
• Since terminally ill cancer patients are often given multiple drugs, 

drug interactions, including opioids, are more likely to occur. 
Therefore, the clinical significance of drug interactions must be 
carefully considered in palliative care settings.
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palonosetron (0.75 mg), and fosaprepitant (150 mg)] were 
successively administered intravenously prior to anticancer 
drug administration (fosaprepitant is rapidly metabolized to 
aprepitant after intravenous administration). About 3 hours 
after the administration, the ward nurse noticed that the 
patient was more sleepy than usual, and when he fell asleep, 
his breathing rate decreased to about 6 times per minute 
(Figure 2). When he was called, he immediately woke up 
and was able to have a normal conversation. Therefore, 
anticancer drugs [cisplatin (90 mg) and etoposide (140 mg)] 
were administered as planned. About 2 hours after the nurse 

noticed this oversedation, the attending physician examined 
the patient and reduced the dose of oxycodone infusion to 
48 mg/day. Subsequently, although his drowsiness persisted, 
his respiratory condition improved. The next morning, 
he was able to talk as usual, was drowsy, but his breathing 
was stable, and despite reducing the dose of oxycodone to 
less than half, he had an NRS score of 0–1, and his pain 
had subsided without the use of any rescue medication. 
On the second and third days, only dexamethasone was 
administered as an antiemetic, followed by etoposide, but 
no problems occurred. Thereafter, his NRS score continued 
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Figure 1 Changes in pain intensity and number of rescue medication doses during oxycodone administration. After readmission, the pain 
was controlled with continuous infusion of oxycodone with titration. Radiotherapy was performed 10 times at 3 Gy each over two weeks, 
and about two weeks after the end of the radiotherapy, the pain was considered to be well controlled and anticancer drugs were administered. 
NRS, numeric rating scale.

Figure 2 Time course of drug administrations on the day of the oversedation event. Three types of antiemetic drugs were administered 
before administering the anticancer drugs, and about three hours later, the ward nurse noticed that the patient was feeling more sleepy than 
usual and that his breathing rate had decreased to about 6 breaths per minute while he was sleeping.
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to be 0–1/10, and 27 days after the administration of 
anticancer drugs, oxycodone infusion was switched to 
an oral drug [oxycodone sustained-release preparation  
(60 mg/day)]. Even after this change, the patient continued 
to maintain an NRS score of 0 without using any rescue 
medication, and he was discharged from the hospital  
36 days after the administration of anticancer drugs, without 
any problems.

Discussion

In the present case, the patient’s pain was well controlled 
with oxycodone until the morning of the administration 
of the anticancer drugs, without any major side effects. 
However, after the administration of the antiemetics 
prior to the anticancer drugs, sudden deterioration 
of his consciousness level and respiratory depression 
occurred. His respiratory rate recovered upon a dose 
reduction of oxycodone. The cause of the decreased level 
of consciousness and respiratory depression is unclear, 
but the timing and course of events most likely suggest a 
drug interaction between oxycodone and the antiemetics, 
given that no other medications were administered that 
could affect level of consciousness or breathing. Drug 
interaction probability scale demonstrated by Horn et al. (7)  
indicates the score “possible” in this case. Oxycodone 
is predominantly metabolized by N-demethylation via 
CYP3A4/5 to noroxycodone, which is a relatively weak 
active metabolite with low potency for the µ opioid 
receptor; oxycodone is also metabolized by O-demethylation 
via CYP2D6 to oxymorphone, which is its main active 
metabolite predominantly responsible for the analgesic 
effect of oxycodone (4). On the other hand, aprepitant is a 
moderate substrate of CYP3A4, whereby it competitively 
inhibits the metabolism of an opioid analgesic that is a 
weaker substrate of CYP3A4 such as oxycodone. Among 
other antiemetics used in this case, dexamethasone is 
categorized to be a strong CYP inducer (8), and the 
risk of central nervous system (CNS) depression can be 
increased when palonosetron is combined with oxycodone 
as serotonin syndrome (Drug Interaction Checker: https://
www.drugs.com/drug_interactions.html). Therefore, 
although all of these are at risk for drug interactions with 
oxycodone, aprepitant appears to be the one most likely 
associated with the cause of oversedation and respiratory 
depression in this case. On the other hand, the number of 
rescue medication doses had decreased from several days 
before the event (Figure 1), suggesting that the effects of 

radiation therapy (3 Gy dose 10 times for 2 weeks, starting 
4 weeks before the administration of anti-cancer drugs) 
(Figure 1) had already reduced the pain. In other words, 
it is possible that it was already time to reduce the dose of 
oxycodone, but we continued the same dose resulting in 
an overdose. Antiemetics especially aprepitant may have 
inhibited the metabolism of oxycodone in this condition. As 
a result, blood levels may have risen above acceptable levels. 
In fact, even after reducing the dose of oxycodone, the pain 
was well controlled with little need for rescue medication. 
Furthermore, because this patient’s renal function had 
declined throughout his hospitalization, oxycodone and its 
metabolites may have accumulated, which may also have 
contributed in some degree to the resulting oversedation 
and respiratory depression.

Fujiwara et al. (9) measured the course of oxycodone 
blood concentrations when aprepitant was coadministered 
to patients taking oxycodone and showed that oxycodone 
blood concentrations significantly increased upon the 
coadministration of aprepitant. However, they concluded 
that when used with appropriate caution, there appeared 
to be no need to change the dose of oxycodone in clinical 
practice. Oxycodone was administered orally in their study, 
whereas it was administered parenterally in the present 
case. Parenteral administration avoids gastrointestinal 
(GI) tract, where CYP3A4/5 enzymes are known to be in 
abundance, and bypasses first-pass hepatic metabolism. 
Moreover, the dosage is also quite different from the 
present case. Therefore, the data shown by Fujiwara et al. 
cannot be directly applied to the present case. They also 
showed that oxymorphone, active metabolite of oxycodone, 
also increased significantly by 34%. It is thus possible that 
increased blood levels of both oxycodone and oxymorphone 
are contributing to this respiratory depression, but this 
remains speculation as blood levels were not measured. 
Since terminally ill cancer patients are often given multiple 
drugs, drug interactions, including opioids, are more likely 
to occur (10). Therefore, the clinical importance of drug 
interactions must be considered with great care in palliative 
care settings.

Conclusions

We encountered a case of a patient in whom oversedation 
and respiratory depression occurred when antiemetics 
were administered before anticancer drugs administration 
during pain control with oxycodone. The cause is assumed 
to be a combination of factors, including the possibility 
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that the metabolism of oxycodone was inhibited due to 
drug interactions caused by the administration of multiple 
antiemetics especially aprepitant, the possibility that it 
was originally time to reduce the dose of oxycodone, and 
the possibility that oxycodone accumulated due to renal 
dysfunction. 
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