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the demographic, physiological and genetic differences [5, 
6]. Guo et al. [7] indicated that the genetic variants along 
with other variables determined the disparity in PK and 
PD profile of methadone between Chinese and Western 
population. Therefore, it is urgent to explore the use of 
methadone in Chinese cancer pain patients considering 
the difference in dosing regimens, efficacy and safety pro-
files of methadone from other population. Our study aims 
to explore the efficacy, safety and economics of metha-
done in treatment of patients with refractory cancer pain 
in China.

First, Professor Mercadante wondered if patients were 
uncontrolled pain given the fact that the median pain 
score was 4/10. It is well known that the frequency of 
breakthrough pain (BTP) requiring supplemental doses 
is as important as pain score in pain evaluation [8]. 
“poor pain control”or “uncontrolled pain” can be defined 
as pain that does not met the patient goals, including 
uncontrolled persistent pain and/or uncontrolled BTP 
[8, 9]. In our study, 30% of the included patients experi-
enced unsatisfactory pain relief who continued to suffer 
uncontrolled breakthrough pain (frequency of BTP ≥ 3 in 
24 hours) with NRS < 4. According to expert consensus 
from the Chinese Committee of Rehabilitation and Pal-
liative Care (CRPC), background long-acting opioid dose 

We have read with interest the “Matters Arising” text of 
Professor Mercadante, in which he comments on some 
parts of our recent paper entitle “Methadone switching 
for refractory cancer pain” [1]. As he interpreted, sev-
eral studies in the last 30 years have demonstrated the 
efficacy of methadone for refractory cancer pain [2–4]. 
However, no data related to methadone therapy for can-
cer pain in the Chinese population has been published 
to date. It was generally accepted that extensive interin-
dividual variability exists in both pharmacokinetics (PK) 
and pharmacodynamics (PD) of methadone, which can 
be partially explained by the genetic variants in the CYP 
enzymes (CYP3A, CYP2D6, CYP2C19 and CYP2B6). It is 
known that east Asians show a different activity of these 
CYP enzymes in comparison with Caucasians owing to 
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Abstract
In our article ‘Methadone switching for refractory cancer pain’ (BMC palliative care, 2022) we explore the efficacy, 
safety and economics of methadone in treatment of patients with refractory cancer pain in China. Professor 
Mercadante provided a better interpretation of data regarding the opioid switching to methadone in the Matters 
Arising. In this article, we answered the questions in Mercadante et al.’s comments one by one.
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can be increased if BTP is uncontrolled. For patients with 
refractory pain which showed poor response to repeated 
opioid dose escalation, switching to methadone might 
be a good strategy. Our study showed that median pain 
score significantly decreased from 4.0 to 2.0 (p < 0.001) 
and median daily frequency of BTP from 3.0 to 0.0 
(p < 0.001) after switching to methadone [1]. For patients 
with uncontrolled BTP, decrease in frequency of BTP 
is more clinically meaningful than the decrease in pain 
intensity. In addition, satisfaction with pain control was 
clinically improved for patients treated with methadone 
as observed by our pain specialists, which was consistent 
with the statistically significant differences in our study.

Second, as Professor Mercadante interprets, it is dif-
ficult to understand why some patients were assigned to 
3-day switch (3DS) or stop and go (SAG) attributed to 
the design of retrospective study. And the modality of 
switching to methadone in our study reflects the prac-
tice of the local institution. We accept the limitation in 
incomprehensibile choice of SAG or 3DS in our study. 
However, it is imperative to conduct practice or explora-
tion and report the results on methadone treatment in 
Chinese patients with cancer pain. Subjected to law and 
drug production restrictions, the exploration of metha-
done in treatment of patients with refractory cancer pain 
have just begun in China in recent years.

We started to use methadone to treat refractory cancer 
pain in 2016. In the course of exploration, we have tried 
both SAG and 3DS strategy. The SAG strategy has gained 
popularity for the obvious pharmacokinetic advantages 
[10]. Our clinical experience also suggests that SAG is 
efficient for patients with conventional dose of opioids. 
However, for patients with high dose of opioids, espe-
cially those with doses above 300  mg of oral morphine 
equivalents (OME)/day, 3DS may have an advantage with 
less adverse reactions (e.g., headache, sweating) and bet-
ter medication adherence. There is no doubt that this 
study, as a single-center retrospective study, is limited 
in strength, and cannot conclude that 3DS is superior. 
Whereas, our practice results provide confidence in the 
use of methadone in the Chinese population. More and 
more clinicians in China are trying to switch to metha-
done for the treatment of refractory cancer pain, which 
greatly encourages our team to further study this field.

Finally, Mercadante S. suggested that the design and 
results of the randomized controlled study quoted in our 
study have some limitations [11, 12]. The low number of 
patients, the logistics of the study and the lack of flexibil-
ity in methadone doses, particularly in the SAG group, 
does not allow to draw the conclusion that 3DS works 
better than SAG. We agree with these points. A more 
flexible use of both SAG and 3DS strategy and strict clini-
cal observation to change doses according to the clinical 
response may provide the optimal treatment.

There is currently no consensus on recommendation 
for the most effective and safest method for switching to 
methadone from other opioids. McLean S. et al. reviewed 
the available evidence regarding methods of rotation to 
methadone [13]. Twenty-five studies were identified: One 
randomized clinical trial comparing the 3DS and rapid 
conversion (RC) SAG methods [11], two other studies 
examining the 3DS method, 10 studies examining the RC 
SAG method, 9 studies examining the ad libitum SAG 
method, and 3 studies describing other methods. Tak-
ing limitations in the evidence into account, there was a 
trend toward excess AEs using the SAG method, in com-
parison to the 3DS methods. Nonetheless, most evidence 
was of low quality.

We agree that there is no reason to maintain a drug 
in patients with high doses of opioid experiencing poor 
pain control. However, the treatment level varies greatly 
between countries or regions. Many cancer pain patients 
were prescribed high dose opioids (above 300 mg OME/
day) and the doses might even be increased to > 1000 mg 
OME/day in China. Switching to methadone may be an 
effective strategy for these patients with uncontrolled 
pain. 3DS is based on the concerns about safety of switch-
ing to methadone. It showed better tolerance especially 
in patients prescribed with high doses of other opioids.

In our center, SAG was also adopted for patients with 
high dose of OME. However, according to the NCCN 
guideline for cancer pain [8], the recommended initial 
dose of methadone was quite low for these patients con-
sidering the safety, which may lead to insufficient anal-
gesic at the first few days and requirement of frequent 
supplemental doses of short-acting analgesics. Metha-
done dose should be gradually increased to achieve sat-
isfactory pain control, thereby prolongating the length of 
hospital stay.

According to the published literature and our local 
practice, we still can not conclude which switching 
method for methadone is more superior. Therefore, a 
rigorously designed randomized controlled study may be 
helpful in determining the optimal rotation method for 
specific patients and guiding future clinical practice.

Abbreviations
PK	� Pharmacokinetics
PD	� Pharmacodynamics
BTP	� Breakthrough pain
3DS	� 3-day switch
SAG	� Stop and go
OME	� Oral morphine equivalents
RC	� Rapid conversion

Acknowledgements
None.

Author Contribution
HD, LF and LG conceptualized and wrote the manuscript, all authors read and 
approved the manuscript.



Page 3 of 3Ding et al. BMC Palliative Care           (2023) 22:66 

Funding
None.

Data Availability
NA.

Declarations

Ethics approval and consent to participate
NA.

Consent for publication
NA.

Competing interests
Authors declare no competing interests.

Received: 16 February 2023 / Accepted: 31 March 2023

References
1.	 Ding H, Song Y, Xin W, Sun J, Zhong L, Zhou Q, et al. Methadone switching for 

refractory cancer pain. BMC Palliat Care. 2022;21(1):191.
2.	 Mercadante S, Bruera E. Opioid switching in cancer pain: from the beginning 

to nowadays. Crit Rev Oncol Hematol. 2016;99:241–8.
3.	 Kreutzwiser D, Tawfic QA. Methadone for Pain Management: a pharmaco-

therapeutic review. CNS Drugs. 2020;34(8):827–39.
4.	 Nicholson AB, Watson GR, Derry S, Wiffen PJ. Methadone for cancer pain. 

Cochrane Database Syst Rev. 2017;2(2):Cd003971.

5.	 Yang J, He MM, Niu W, Wrighton SA, Li L, Liu Y, et al. Metabolic capabilities 
of cytochrome P450 enzymes in chinese liver microsomes compared with 
those in caucasian liver microsomes. Br J Clin Pharmacol. 2012;73(2):268–84.

6.	 Barter ZE, Tucker GT, Rowland-Yeo K. Differences in cytochrome p450-medi-
ated pharmacokinetics between chinese and caucasian populations 
predicted by mechanistic physiologically based pharmacokinetic modelling. 
Clin Pharmacokinet. 2013;52(12):1085–100.

7.	 Guo D, Tan Z, Lou X, Shi S, Shu Y, Zhou H, et al. A genetic-based population 
PK/PD modeling of methadone in chinese opiate dependence patients. Eur J 
Clin Pharmacol. 2022;78(4):565–78.

8.	 National Comprehensive Cancer Network. Clinical Practice Guidelines in 
Oncology. Adult Cancer pain. 2022. Version 2.

9.	 González-Barboteo J, Porta-Sales J, Nabal-Vicuña M, Díez-Porres L, Canal-
Sotelo J, Alonso-Babarro A et al. Switching Ratio from Parenteral to Oral 
Methadone 1:1.2 Is Safer Compared with Ratio 1:2 in Patients with Controlled 
Cancer Pain: A Multicenter Randomized-Controlled Trial (RATIOMTD-
010810).J Palliat Med2020.

10.	 Mercadante S, Casuccio A, Calderone L. Rapid switching from morphine to 
methadone in cancer patients with poor response to morphine. J Clin Oncol. 
1999;17(10):3307–12.

11.	 Moksnes K, Dale O, Rosland JH, Paulsen Ø, Klepstad P, Kaasa S. How to 
switch from morphine or oxycodone to methadone in cancer patients? A 
randomised clinical phase II trial. Eur J Cancer. 2011;47(16):2463–70.

12.	 Mercadante S. Stop and go strategy for opioid switching requires flexibility. 
Eur J Cancer. 2012;48(6):944–5. author reply 946–947.

13.	 McLean S, Twomey F. Methods of Rotation from another strong opioid to 
Methadone for the management of Cancer Pain: a systematic review of the 
available evidence. J Pain Symptom Manage. 2015;50(2):248–259e241.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿Reply to “A better interpretation of data regarding the opioid switching to methadone”
	﻿Abstract
	﻿References


