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Summary Recently, the use of methadone in can-
cer patients has increased due to in vitro studies in-
dicating that methadone is capable of inducing cell
death. However, thus far there are no relevant clini-
cal studies indicating that the use of methadone can
prolong survival in cancer patients. Based on low-
quality evidence, methadone is a drug that has sim-
ilar analgesic benefits to morphine and has a role in
the management of cancer pain in adults. Other opi-
oids such as morphine, hydromorphone, and fentanyl
are easier to manage but may be more expensive than
methadone inmany economies. Methadone is an opi-
oid that is only approved for replacement therapy in
Austria. Methadone can be used as a second- or third-
line agent for severe cancer-related pain, but its use
should be restricted to experts. Here we report a series
of cases of patients who developed problems when us-
ingmethadone as an antitumor treatment, with a brief
review on the role of methadone as a pain medication
and the current lack of value as an anti-tumor ther-
apy. Methadone is not approved or recommended as
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an anticancer treatment in Austria or Germany. The
Austrian Association for Hemato-oncology (OeGHO),
the Austrian Association for the Management of Pain
(ÖSG), and the Austrian Association for Palliative Care
(OPG) do not recommend the use of methadone as
an anticancer treatment. Thus, from a medical and
ethical point of view, the use of methadone as an an-
titumor therapy is to be rejected, based on the views
of various Austrian (OeGHO, ÖSG, OPG) and German
specialists. Unqualified use of methadone by nonex-
perienced pain therapists is dangerous and must also
be rejected.

Keywords Methadone · Anticancer treatment · Tumor
therapy · Palliative

Methadon als Antitumortherapie: Schwindel,
Hoffnung oder Risiko?
Eine Serie von Kasuistiken und kurzer Überblick
über aktuelle Literatur sowie Empfehlungen der
Fachgesellschaften

Zusammenfassung In letzter Zeit hat die Verwendung
von Methadon bei Krebspatienten zugenommen, weil
Daten zeigten, dass Methadon in vitro in der Lage ist,
den Zelltod zu induzieren. Bisher gibt es jedoch keine
relevanten klinischen Studien, die darauf hinweisen,
dass die Verwendung von Methadon das Überleben
bei Krebspatienten verlängern kann oder das Tumor-
wachstum zurückdrängt. Gemäß Nachweisen von ge-
ringer Qualität ist Methadon eine Substanz, die einen
ähnlichen analgetischen Nutzen wie Morphin hat und
zur Linderung von Tumorschmerzen bei Erwachsenen
eingesetzt wird. Andere Opioide wie Morphin, Hydro-
morphon und Fentanyl sind leichter zu handhaben,
aber möglicherweise in vielen Wirtschaftssystemen
teurer als Methadon. Methadon ist ein Opioid, wel-
ches in Österreich lediglich zur Substitutionstherapie
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zugelassen ist. Von sehr erfahrenen Schmerzthera-
peuten kann es als Schmerzmittel eingesetzt werden,
wenn die Wirkung anderer Opioide nicht ausreicht.
Anbei ergänzen die Autoren eine Reihe von Fallberich-
ten von Patienten, die unter erheblichen Nebenwir-
kungen von Methadon, welches bei ihnen als Antitu-
mormittel eingesetzt wurde, mit einem kurzen Review
über den Stellenwert von Methadon als Schmerzmit-
tel und den derzeit nicht vorhandenen Stellenwert als
Antitumortherapie. Methadon ist in Österreich oder
Deutschland nicht als Antitumortherapie zugelassen
oder empfohlen. Die Österreichische Gesellschaft für
Hämatoonkologie, die Österreichische Gesellschaft
für Schmerzbehandlung und die Österreichische Ge-
sellschaft für Palliative Care sprechen sich gegen die
Anwendung von Methadon als Antitumortherapie
aus. Aus medizinischer und ethischer Sicht ist daher
die Anwendung von Methadon als Antitumortherapie
nach Ansicht verschiedener österreichischer (OeGHO,
ÖSG, OPG) und deutscher Spezialisten abzulehnen.
Die unqualifizierte Verwendung von Methadon durch
unerfahrene Ärzte ist gefährlich und muss ebenfalls
abgelehnt werden.

Schlüsselwörter Methadon · Anti-Krebs-Behandlung ·
Tumortherapie · Palliativ

Introduction

More than 80% of all cancer patients need an opioid
as an analgesic during the course of their disease [1].
According to the guidelines for tumor pain therapy of
the European Association for Palliative Care (EAPC),
oral morphine is the gold standard for moderate to
severe pain [2, 3]; however, inadequate analgesia
is present in 10–30% of all cancer patients treated
with morphine. Patients who receive high doses of
oral morphine can develop side effects due to mor-
phine metabolites, such as morphine-3-glucoronide
or morphine-6-glucuronide. These metabolites can
lead to hyperalgesia and neurotoxicity, resulting in
myoclonus and increased pain [4]. In addition, mor-
phine is only marginally effective for neuropathic
pain.

Hence, rotation to another opioid is indicated in
the following situations:

1. A lack of pain control with morphine, where a fur-
ther escalation of morphine has already led to side
effects.

2. A lack of pain control with morphine, even without
side effects.

The European Association for Palliative Care rec-
ommends methadone as a second-line therapy for
patients who do not benefit from morphine or who
suffer from side effects of morphine metabolites.
Methadone is a strong World Health Organization
(WHO) step 3 opioid and may be efficient against
neuropathic pain [5]. The lack of neurotoxic metabo-

lites as well as the possibility of using lower opioid
doses have proven to be beneficial in the rotation to
methadone [6].

The WHO categorizes methadone in the list of es-
sential drugs (2007) under “Medicines used in sub-
stance dependence programs” and refers to the guide-
lines of the expert committee of 1990 regarding the use
of the drug in palliative medicine [7]. Experienced
pain therapists should only prescribe methadone as
pain therapy.

Methadone is a fully synthetically produced opi-
oid, which is structurally classified in the class of
diphenylpropylamines [8]. It was first synthesized
in 1937. It is a μ-opioid receptor agonist [9] and is
presumably also a δ-opioid receptor agonist [10]. In
addition, methadone is also an N-methyl-D-aspartate
(NMDA) receptor antagonist, which may explain its
effect on neuropathic pain. Its function as a serotonin
and norepinephrine reuptake inhibitor probably con-
tributes to analgesia [11].

Racemicmethadone is a basic synthetic opioid with
excellent oral and rectal bioavailability [12] of up to
80% as well as pronounced lipophilia [13]. The sub-
stance also has a high distribution volume in the body,
up to 5.3L/kg in chronic pain patients. Only about
1% of the substance is found in peripheral blood,
where it is mainly bound to α-1 acid glycoprotein. The
metabolism of methadone is hepatic, via the enzymes
of the cytochrome P450 group. Interindividual differ-
ences in enzyme activity due to genetic factors (poly-
morphisms, etc.) as well as interactions with other
drugs metabolized by the P450 group impair the pre-
dictability of the methadone effect at the pharmacoki-
netic level [14]. Methadone and its metabolites are ex-
creted half renally and the other half via the intestine.
The pH of the urine has an influence on the extent
of the renally eliminated parts, as acid urine (pH<6)
leads to increased renal excretion. In case of renal
failure, the substrates do not accumulate, which al-
lows the use of methadone even in renal insufficiency.
However, caution is advised with severe compromised
liver function [15, 16].

Polymorphisms or mutations in genes of proteins
involved in pharmacokinetic processes may possibly
affect the effect of racemic methadone [17]. The same
applies to mutations or polymorphisms in the genes
of receptors involved in pharmacodynamic processes
[18]. In healthy volunteers who had mutations, the
miosis was less pronounced. This suggests that mu-
tations or polymorphisms may be related to the re-
sponse to levomethadone. All these factors, but espe-
cially interindividual differences between plasma time
and duration, can lead to accumulation and to sub-
sequent undesirable toxicities (including respiratory
depression).

A recent Cochrane analysis from 2017 by Nicholson
et al. revised the versions of 2004 and 2007 and ana-
lyzed six studies with 388 patients [19]. The authors
concluded, based on low evidence, that methadone
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is a drug with similar analgesic effects to morphine
and other opioids, but that it is more difficult to han-
dle than other opioids (i. e., morphine and fentanyl),
because of its side profile. In countries where fen-
tanyl-based drugs are too expensive, methadone is
used more frequently, because it is more cost effec-
tive.

To date, there is no validated conversion factor
of morphine or even of other opioids for racemic
methadone in tumor pain therapy. However, due
to existing data, no conversion factor should be
expected in the near future [20]. For methadone/
levomethadone, there are some titration schemes
based on clinical experience that facilitate the ad-
justment to methadone/levomethadone [21]. How-
ever, due to the side effects occurring at any time,
close clinical monitoring of patients is recommended.
Titration and/or opioid rotation should therefore only
be carried out by experienced pain therapists and
palliative care physicians, and is usually associated
with an inpatient stay [2].

Methadone as “new antitumor treatment?” NO!

In German and Austrian media reports (Bayrischer
Rundfunk, Tagesschau24, Stern TV, Horner Bezirks-
blatt), it was reported that methadone or levo-
methadone should increase the effect of oncologi-
cal chemotherapy. An improvement in the response
to oncological therapy was said to be found in the
case of pretreated tumor patients [22]. Discussions,
forums, and reports on these messages can also be
found online. These reports often convey the false
impression that methadone has a positive influence
on survival in glioma and leukemia patients. Because
of this one-sided reporting, an increasing number of
patients ask for methadone as an oncological therapy
but not as pain therapy.

The reasons for these media reports are, above
all, investigations of the working group around Dr.
Friesen from the Institute for Legal Medicine of the
University Hospital Ulm [23, 24]. Her investigations
detected direct apoptosis induction in tumor cells
under in vitro conditions and in animal experiments
with methadone. Opioid receptors induce a reduction
of cyclic AMP (cAMP) via inhibitory G proteins, which
leads to the cell death of leukemia cells via caspase
activation. On the other hand, in the cell cultures,
a methadone-induced sensitization of tumor cells to
the cytostatic doxorubicin was observed via the cAMP
mechanism. The investigations were performed on
established leukemia and glioma cell lines, and on
nude and severe combined immunodeficient (SCID)
mice. These were merely experimental treatment
approaches.

A possible inhibition of tumor cell proliferation has
also been studied in the past regarding other opi-
oids, NMDA receptor antagonists, local anesthetics,
or other substances; however, a transfer of the in

vitro results to the clinic failed [25–30]. Nor are there
valid clinical data for patients. It is currently unclear
whether these effects are relevant in the treatment of
patients and, if so, which of them are relevant.

Friesen et al. retrospectively described the tol-
erability and toxicity of adding methadone to any
other treatment given to a heterogeneous group of
27 patients with various gliomas at various stages
of disease (grades II–IV) [31]. The control group to
which the outcomes are compared is not mentioned
at all. In this extremely heterogenous group with
a life expectancy varying from a few months to more
than 10 years, exclusively PFS-6 rates after start of
methadone treatment are presented. Only readers
not familiar with neuro-oncology are able to see any
benefit in whatever results are presented by such
a “study!”

The starting dose of methadone was 2.5mg daily,
and the maximum was a total daily dose of 20–35mg.
The study cited in Friesen’s work, regarding the safe
administration of D, L-methadone in tumor patients
as a pain medication, used significantly lower doses,
with daily doses of ≤15mg [32]. Although Friesen
et al.’s study was a purely retrospective analysis of
tolerability, this work is often referred to in various
media relating to a better survival for brain tumor pa-
tients with methadone therapy. However, this claim
is not justified, for several reasons. Firstly, this was
not a randomized prospective study with the primary
endpoint being overall survival. The progression-free
survival was compared with historical controls, and
there was no difference in survival. Secondly, even
the authors themselves mention that due to the low
number of cases in this study, no overall survival by
methadone can be concluded. From a scientific point
of view, it is not understandable why this study is still
cited in terms of better survival.

Currently, no clinical trials are investigating the use
of methadone as an antineoplastic agent. However,
a growing number of media reports and articles pro-
mote the use of methadone as successful oncologic
therapy, thus leading to an increasing number of pa-
tients demanding the drug. It is particularly problem-
atic that tabloids and various internet forums, which
advertise methadone as anticancer drug, conceal its
severe side effects.

Methadone is a very potent opioid with side effects
such as constipation, nausea/vomiting, or central side
effects. Prolonged QT intervals also are reported to
occur, with the risk of arrhythmias [33, 34]. The very
long and quite different half-life of methadone entails
the risk of accumulation, with possible overdoses and
the potential danger of respiratory depression. Similar
to other opioids, the respiratory depressive potential
of methadone is higher when it is not used for pain
therapy, especially in opioid-naïve humans and pa-
tients with sleep apnea syndrome [35].

There is also a habituation potential with the risk
of misuse, which makes uncritical use problematic.
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The conversion from other opioids to methadone is
also sometimes difficult and potentially risky, since
the equivalent doses of this substance to those of
morphine and other opioids are very variable, which
may lead to overdoses or withdrawal symptoms. It is
particularly difficult to convert methadone to another
opioid as a pain killer in patients who already receive
methadone.

Currently, the ready-to-use formulations of metha-
done are only approved for oral maintenance therapy
(substitution treatment) for adults who have demon-
strated opioid dependency, in the context of appro-
priate medical surveillance and comprehensive psy-
chosocial care. The prescription must be made by
physicians who are specialized and experienced in the
treatment of drug addiction. To provide cost coverage
for patients, the approval of medical insurance is re-
quired.

“Off-label” prescription is possible, but in addition
to an adequate indication, it requires special docu-
mentation and patient information [36].

It is therefore possible for every licensed physician
to prescribe a drug preparation, according to which
a solution from the raw substance is mixed by the
pharmacist. Methadone is not approved for oncolog-
ical tumor therapy. Therefore, the application in this
indication is “off-label,” without guaranteeing a liabil-
ity risk and justification for a cost reimbursement.

The unconsidered use of methadone for tumor
therapy outside of tumor pain therapy, in the sense of
an individual healing test, cannot be justified by the
available data or by the lack of alternatives.

The patients mentioned in the contributions of the
media or Internet who are treated with methadone
for tumor control received this treatment outside of
clinical trials. The extent to which the described ther-
apy results can be attributed to the accompanying
chemotherapy or to other reasons cannot be clari-
fied. Nor have any well-documented individual case
reports been published so far.

In March 2015, a common statement of the “Neu-
roonkologische Arbeitsgemeinschaft in der Deutschen
Krebsgesell-
schaft (NOA)” and the “Deutsche Gesellschaft für
Neurologie (DGN)” was released, indicating that the
use of methadone as curative treatment in patients
with gliomas was rejected by both societies [37].

In June 2017, the Austrian Society for Hematology
and Medical Oncology (OeGHO) warned against the
use of methadone in cancer patients, based on the
opinion of the German equivalent association, the
Deutsche Gesellschaft für Hämatologie und medi-
zinische Onkologie (DGHO) [38]. Based on the current
data, the Austrian Pain Society (ÖSG) also confirms
that while methadone has a fixed value in the pain
therapy of tumor patients, an off-label application of
methadone for tumor therapy is not justifiable; the
ÖSG thus follows the opinions of the working group
on cancer pain, the German Pain Society, and the

Austrian Society for Hematology and Medical Oncol-
ogy [39]. The Austrian Palliative Society refers to the
opinion of the OeGHO.

Reflecting available data, the use of methadone for
tumor therapy outside the indication for tumor pain
therapy cannot be justified in the sense of individual
healing. The use of methadone as an antitumor ther-
apy is therefore more than questionable and is not
recommended.

The case reports listed below are intended to il-
lustrate the problems to which the uncritical use of
methadone in cancer patients can lead.

Case report 1: Severe withdrawal symptoms after
rotation to hydromorphone

A 59-year-old woman was diagnosed with adenocar-
cinoma of the stomach in 2009. A transhiatal gas-
trectomy with jejunojejunostomy was performed. The
initial tumor stage was stage III (pT2b G3 pL1 pN1
(3/15) pV1). In May 2014, splenic metastases were de-
tected, with no further signs of metastatic disease. A
complete splenectomy was done in June 2016. His-
tology revealed adenocarcinoma cells in the spleen,
Her-2-neu negative. The patient received pseudoad-
juvant chemotherapy with docetaxel, cisplatin, and
5-fluorouracil. After the first cycle, the patient suf-
fered from pain in the whole body and from severe
fatigue. According to the patient’s wish, the therapy
was switched to capecitabine monotherapy. From July
2014 to December 2014, the patient received five cy-
cles of capecitabine. Restaging showed no sign of re-
lapse.

In October 2015, a CAT scan of the abdomen re-
vealed a relapse close to the left kidney as well as
two pre-aortic lymph node metastases. The patient
received palliative chemoradiotherapy with 5-fluo-
rouracil and local radiotherapy from November to
December 2015. A complete remission of the lesions
could be observed. But in February 2016, new lymph
node metastases were detected close to the lumbar
spine. Another palliative chemotherapy treatment
with 5-fluorouracil and irinotecan was offered to the
patient. After six cycles of 5-fluorouracil and irinote-
can, the lesions were progressive, showing multiple
lymph node metastases located retroperitoneally and
mesenterially in October 2016.

The patient insisted on receiving another chemo-
therapy treatment, which was not offered to her in her
primary oncology center. According to international
guidelines, in such a situation, a third-line therapy
is not recommended. However, she asked for a sec-
ond opinion, and a third-line therapy, including ramu-
cirumab and Paclitaxel, was offered to her in another
hospital. From October 2016 to June 2017, the pa-
tient received six cycles of ramucirumab and Taxol.
CAT scans in July 2017 showed progressive disease
with lymph node metastases, lung metastases, and
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peritoneal carcinosis. Para-aortal and aorto-intercaval
lymph nodes measured up to 10cm in diameter.

As the patient insisted on another antitumor ther-
apy, an “antitumor treatment” with methadone was
offered to her. She received 30 drops of methadone
twice daily. According to a mixture of a local phar-
macy, the patient’s methadone drops were prepared
as follows: 1g methadone added to 100ml purified
water. One milliliter contained 10mg of methadone,
and one drop contained 0.4mg methadone. Hence,
the patient received a total of 24mg methadone per
day.

On July 17, the patient came to our palliative care
outpatient clinic because she suffered from severe ab-
dominal pain, which seemed to be related to the sites
of disease progression. Methadone did not seem to
control her tumor-related pain. Hence, the patient
was rotated to hydromorphone instead of methadone.
As there are no conversion factors to determine an ad-
equate dose of hydromorphone when rotating from
methadone, we wanted to admit the patient to our
palliative care unit to be able to titrate another opi-
oid to find the accurate opioid dose. Unfortunately,
the patient signed a consent not to be admitted to the
hospital.

In the outpatient center, she received a single
1.3mg dose of hydromorphone and reported imme-
diate relief of pain. In addition, she received 2mg hy-
dromorphone retard twice daily and was able to take
1.3mg of hydromorphone every 3h if needed. Per-
manent medication of 500mg metamizole was added
four times daily at fixed hours. Again, admission to
the palliative care unit was highly recommended to
the patient. The physician explained to her that the
rotation from methadone to hydromorphone could
be difficult and that withdrawal effects or other prob-
lems could occur during the rotation. Nevertheless,
the patient left the clinic at 11:00 a.m., July 17. At
3:00 p.m. on July 18, the patient was admitted to
the emergency room of the hospital. She suffered
from severe pain attacks and cramps all over her
body. Severe myoclonus was observed for several
hours, and the patient was very agitated. She im-
mediately received 5mg of diazepam intravenously
in the emergency department, without effect. Then
she was admitted to the palliative care unit. The
patient was crying due to severe pain and suffered
from cramps in the intestine and reported total body
pain. She was shivering, and myoclonus continued.
Altogether, her symptoms were like those of a patient
experiencing withdrawal symptoms. Her symptoms
improved slightly with 10mg of intravenous mor-
phine in combination with lorazepam, but she still
suffered from severe pain. Metamizol and parac-
etamol intravenously provided no further control of
symptoms. An intravenous syringe driver with 2mg
per hour of morphine was started, with the possibility
of 5mg morphine for breakthrough pain every hour
as needed. Whereas pain scores dropped down on

the numeric rating scale from 10 to 7, the patient still
suffered frommyoclonus, jerks, and shivering. Hence,
a syringe driver with 0.03mg clonidine per hour was
started to improve the withdrawal symptoms. Thirty
minutes after starting the clonidine, the patient’s my-
oclonus dissolved, and her reported numeric rating
scale score was two.

The syringe driver with clonidine was continued for
24h and then stopped. The patient was free from pain
and without cramps, myoclonus, or shivering. The sy-
ringe driver with 2mg/hour morphine was continued
and changed to a patient-controlled analgesia (PCA)
pump. Seven days later, the patient left the hospital
with the PCA pump.

In August, the patient was admitted due to the
progression of peritoneal and pleural carcinosis. A
couple of pneumological interventions, including tho-
racoscopy, thoracentesis, and pleurodesis, were per-
formed to ameliorate dyspnea in addition to mor-
phine. Finally, the patient died on September 11, due
to the progression of the disease. Regarding pain con-
trol, the treatment with morphine was switched to hy-
dromorphone in the last days of life, because the pain
as well as the dyspnea increased, and good symptom
control could be reached with a combination of hy-
dromorphone and midazolam.

Conclusion

A patient who was very focused on continuing anti-
cancer therapy saw methadone as a last glimmer of
hope and experienced serious side effects during the
conversion to another opioid in her last stage of life.
Implementation of withdrawal therapy was performed
on the palliative ward instead of the intensive care
unit, due to the very advanced underlying disease. It
worked in this case, but it could also have resulted in
the immediate death of the patient. Methadone treat-
ment in the last phase of life can be quite dangerous
if it may be necessary to use other opioids as more
potent pain medications and to rotate methadone to
another opioid.

Case report 2: Methadone treatment prior to
tumor diagnosis and difficult rotation to hydro-
morphone

In July 2017, a 59-year-old female patient was admit-
ted for bronchoscopy due to high suspicion of metas-
tasized bronchial carcinoma. Although a histologic
tumor diagnosis was not present, the patient had al-
ready received methadone as an antitumor therapy,
prescribed by an external physician. The prepara-
tion of the patient’s methadone drops was identical
to that of case report 1. She received a total of 24mg
methadone per day.

At admission on July 27, a distinct right-sided pleu-
ral effusion was noticed, and therefore a chest tube
was inserted. Three consecutive cytological exami-
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nations of the exudative pleural fluid were negative
for malignancy. Therefore, bronchoscopy in general
anesthesia was performed on August 4 to obtain suf-
ficient tissue samples for diagnostic purposes. Bron-
choscopy showed that the mucosa of the right upper
lobe was infiltrated by cancer tissue, and the final his-
tologic sampling revealed a non-small cell adenocar-
cinoma of the lung with high PDL1 expression (80%).
Examinations for EGFR, ALK, ROS1, and B-RAF were
negative. The complete workup also showed metas-
tases in the lungs, liver, and spleen, and severalmetas-
tases in the thoracic spine necessitating stabilization
by corsage. An MRI showed small metastases in the
cerebrum without edema or neurologic symptoms. A
palliative radiotherapy for the spine and brain was
planned. To sum up, initial staging was cT4 cN3 M1c,
stage IVB.

Although several liters of pleural fluid were evac-
uated (approximately 12.8L within 22 days), pleural
effusion did not cease and finally a permanent pleu-
ral drainage system was implemented on August 18.
A first-line checkpoint inhibitor therapy with 200mg
pembrolizumab was started and denosumab was ad-
ministered for osseous metastases.

The patient also suffered from pulmonary em-
bolism, hypoxemia, and generalized pain. Despite her
methadone intake, pain levels increased constantly
during her stay, so she was rotated to hydromorphone.
This led to myoclonus, shivering, and hyperventila-
tion. When the patient received methadone again,
the withdrawal symptoms ameliorated quickly, but
the pain was aggravated. Methadone intake was then
decreased gradually over 1 week, with a simultaneous
increase of hydromorphone, which was tolerated with
mild side effects. Finally, a discharge was possible on
August 23.

Conclusion

In this patient, the rotation from methadone to hy-
dromorphone was associated with severe withdrawal
symptoms. It was remarkable that the patient had al-
ready been prescribedmethadone by a licensed physi-
cian before the announcement of the definitive histol-
ogy and diagnosis.

Case report 3: Rotation from methadone to fen-
tanyl and self-rotation by the patient from fentanyl
to methadone, despite inadequate pain control

In a 68-year-old patient, hepatic metastasized col-
orectal cancer was diagnosed during a gastrointesti-
nal perforation in July 2016. Hartmann’s procedure
was performed. Subsequently, the patient received
palliative chemotherapy with FOLFIRI/cetuximab un-
til February 2016. After progression in the liver in June
2017, palliative chemotherapy with 5-flourouracil and
bevacizumab was started.

The patient suffered from abdominal pain. It was
only over the course of several conversations that the
patient told the nurse of the palliative care team that
methadone had been prescribed to him by an external
physician. He had not provided this information to his
oncologists or to the palliative care physician. Only
through targeted questioning was the methadone in-
take provided by the patient. The preparation of the
patient’s methadone drops was identical to that of
case report 1. He received a total dose of 24mg of
methadone per day.

We converted this to a transdermal system with
12μg/h of fentanyl, changed every 3 days, and 1.3mg
of short-acting hydromorphone on demand; we dis-
continued the methadone treatment. The opioid
rotation was well tolerated by the patient, and the
pain situation was ameliorated. However, he imme-
diately turned back to methadone after his discharge
from the hospital and removed the transdermal fen-
tanyl on his own, because he wanted to take the
methadone instead of fentanyl, despite its worse pain
control. Subsequently, despite the pain, the patient
renounced other opioids in favor of the antitumor
drug methadone, which was effective in his eyes. The
patient was confident that methadone would pro-
long his life, even though he was told that he had
progressed. He finally died in September 2017.

Conclusion

This patient did not tell his treating physicians about
the use of methadone and did not want to accept any
opioids other than methadone to continue to use as
an “antitumor agent.” The secret intake of methadone
is probably an underestimated phenomenon in tumor
patients.

Case report 4: Inexplicable doses of morphine via
patient-controlled anesthesia

In a 54-year-old female patient, a primary hepatic,
pleural, and osseous metastasized non-small-cell
lung carcinoma was diagnosed in March 2017. Pal-
liative chemotherapy with cisplatin/etoposide was
performed. A PCA pump with 10mg morphine/ml,
1.5mg ketamine/ml and 0.2mg haloperidol/ml was
established for sufficient analgesia.

Because of pain in the spine, a palliative percuta-
neous radiation from lumbar vertebrae I to sacral ver-
tebrae, was performed in September 2017. An external
palliative team adjusted the pain pump to 0.4ml per
hour with a bolus capability of 0.4ml per hour.

From September 11–12, 2017, the patient tried to
administer 55 boluses, but only 24 were administered.
The flow rate was then increased. In general, in-
creased bolus doses were observed in this patient,
which indicated very much increased pain. We asso-
ciated these with the presence of extensive metastasis
and tried to adapt the pain medication accordingly.
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The patient was then transferred back to her home
hospital. After discharge, a mobile palliative care team
reported that this patient had received methadone as
an antitumor therapy, which our team unfortunately
had not known.

Conclusion

This patient also held back information about the in-
take of methadone from her treating team at the hos-
pital. The increased morphine bolus requirements by
the patient could have been explained by the simul-
taneous use of methadone.

Case report 5: Patient with pain under methadone
insisting on methadone treatment

This patient was diagnosed with carcinoma of the jaw
in July 2014, and pT4b cN0 (0/1) cM0 IVB in July 2017.
Hemimaxillectomy on the left via Weber–Ferguson ac-
cess, submandibular access, and resection of the mus-
cular and muscular process were performed and were
followed by a curative adjuvant irradiation. In May
2015, maxillary reconstruction using a microvascu-
lar pelvic graft transplant and osteocutaneous radio-
surgery were performed. Because of a recurrence,
the patient received palliative chemotherapy with do-
cetaxel cisplatin-cetuximab from July 2017, a total of
three cycles, without substantial success.

Currently, the patient is to be presented for a new
irradiation. She currently takes methadone as an “an-
titumor therapy.”

She indicated that she took 50 drops of methadone
distributed throughout the day. However, the exact
dosage was not determinable, as the patient was re-
luctant to provide this information to the treating
palliative care team. Since the size of the droplet
or the drop count is important, it is therefore gen-
erally impossible to specify the exact quantities for
methadone drops. Unfortunately, the patient and her
relatives did not provide a precise description of the
methadone formulation or the issuing pharmacy to
the treating physician. Therefore, the precise dosage
of methadone could not be evaluated.

The patient suffered from pain, but refused to take
alternative opioids, because she was afraid of having
to stop taking methadone.

It was explicitly pointed out by the palliative care
physician that the patient should be hospitalized in
case of a rotation to another opioid.

Conclusion

Here we present a patient suffering from a progressive
disease and severe pain, who refused to take other
opioids because she was afraid to stop methadone.
Pain treatment may be impaired by methadone use.

Discussion

In Austria, methadone is approved as a substitute
medication and can be used by experienced pain
experts as a potential analgesic treatment. But
methadone is by no means a “new antitumor medi-
cation.” The uncritical representation of various data
has aroused false hopes for patients and therapists,
and currently, the proposed data cannot be consid-
ered scientifically proven.

The case reports listed above underline that prop-
agating methadone as an antitumor drug may lead
to the rejection of scientifically established therapies.
Some patients also concealed their methadone intake
from their treating hospital team, and further prob-
lems may occur when methadone is rotated to other
opioids.

Inmost cases, the physician prescribingmethadone
as an “antitumor drug” is not the same physician, so
the second physician may have to treat side effects
or withdrawal symptoms. Since patients who use
methadone as an “antitumor therapy” are mainly pa-
tients suffering from advanced cancer, having access
to intensive medical monitoring in case of occurring
problems in the form of adaptations or withdrawal
symptoms is critical.

Also, physicians who prescribe methadone as an
“antitumor treatment” generally lack experience with
methadone and often do not have the expertise to
prescribe this drug.

The need for intensive care monitoring and thera-
peutic measures in the use of methadone in critically
ill cancer patients also reveals why it will likely be dif-
ficult to establish large randomized trials. Detailed
patient information describing the effects and side ef-
fects of methadone or a necessary rotation to another
opioid during better pain therapy entails the fact that
the patient could also die from this treatment.

It is very difficult to rotate other opioids to metha-
done. In Germany, an algorithm to convert from
any other opioid to oral levomethadone was de-
veloped [21] and approved [40] (German model of
levomethadone conversion [GMLC]). According to
this GMLC, the preexisting opioid is stopped, and
then the titration of oral levomethadone is initiated
with a starting dose of 5mg orally every 4h (plus, as
needed, every 1h). If necessary, the levomethadone
dose is increased (pain) or decreased (side effects)
by 30% every 4h (plus, as needed, every 1h). After
72h, the achieved single dose is maintained, but the
dosing interval increases twofold to every 8h (plus,
as needed, every 3h). There is a lack of useful meth-
ods of conversion from other opioids to methadone
[41]. And regarding conversion from methadone to
other opioids, no universal method exists that al-
lows methadone to be accurately and consistently
converted to another opioid [42].

A recent study investigated the administration of
low doses of oral methadone in addition to regular
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opioid medication as an analgesic in end-of-life can-
cer patients, and it observed good analgesic effects
but also an increased risk of sedation and delirium
[43].

Methadone has not been proven so far as an an-
ticancer treatment. Two studies did not show any
difference in overall survival in patients receiving
methadone [44, 45]. In contrast, regarding safety is-
sues, a large study by a working group from Tennessee,
who investigated the long-term course (1997–2009)
of patients with non-tumor-related pain and who
had received methadone or morphine, showed that
already low methadone doses compared to low mor-
phine doses led to an increased risk of death with
a hazard ratio of 1.59 (CI 1.01–2.51, p= 0.046) [45].

In general, it must be noted that due to the un-
critical data presentation discussed, false hopes can
be aroused among patients and therapists. The use
of methadone cannot be supported by the available
scientific data. It can therefore be assumed that in
patients suffering from advanced cancer, such mis-
information may lead to a refusal of established and
scientifically proven therapies in order to be treated
with methadone instead.

Conclusion

From a medical and ethical point of view, the use of
methadone as an antitumor therapy is to be rejected,
based on the recommendations of various Austrian
specialists (OeGHO, ÖSG, OPG). Unqualified use of
methadone by nonexperienced pain therapists is dan-
gerous and should be rejected.

The presented data on the efficacy of methadone
in patients with gliomas are based on a single un-
controlled retrospective study. These data must be
reviewed in controlled clinical trials, typically in a ran-
domized trial or alternatively in a case–control study.
Based on the existing data on the efficacy and the pos-
sible risk of increased mortality, an uncritical off-label
application of methadone is not justified.

Conflict of interest G. Kreye, E.-K. Masel, K. Hackner,
B. Stich, and F. Nauck declare that they have no competing
interests.

Ethical standards This article does not contain any studies
with human participants or animals performed by any of the
authors. Additional informed consent was obtained from all
individual participants for whom identifying information is
included in this article.

References

1. Foley KM. The treatment of cancer pain. N Engl J Med.
1985;313(2):84–95.

2. HanksGW,ConnoF,etal. Morphineandalternativeopioids
in cancer pain: the EAPC recommendations. Br J Cancer.
2001;84(5):587–93.

3. Radbruch L, Nauck F. Morphin und andere Opioide in der
Tumorschmerztherapie. Die Empfehlungen der EAPC.
Schmerz. 2002;16:186–93.

4. Cherny N, Ripamonti C, et al. Strategies to manage the
adverseeffectsoforalmorphine: anevidence-basedreport.
JClinOncol. 2001;19(9):2542–54.

5. WeschulesDJ,etal. PainMed. 2008;9(5):595–612.
6. Cherny NJ, Chang V, et al. Opioid pharmacotherapy in the

management of cancer pain: a survey of strategies used
by pain physicians for the selection of analgesic drugs and
routesofadministration. Cancer. 1995;76(7):1283–93.

7. World Health Organization. WHO model list of essential
medicines. 15thed. 2007. http://www.who.int/medicines/
publications/08_ENGLISH_indexFINAL_EML15.pdf.

8. Roth HJ. Arzneistoffe. Stuttgart: Deutscher Apotheker
Verlag;2000.

9. Kristensen K, Christensen CB, et al. The mu1, mu2,
delta,kappaopioidreceptorbindingprofilesofmethadone
stereoisomers and morphine. Life Sci. 1995;56(2):PL45–
PL50.

10. Raynor K, KongH, et al. Pharmacological characterization
of theclonedkappa-, delta-, andmu-opioid receptors. Mol
Pharmacol. 1994;45(2):330–4.

11. Codd EE, Shank RP, et al. Serotonin and norepinephrine
uptake inhibiting activity of centrally acting analgesics:
structuraldeterminantsandroleinantinociception. JPhar-
macolExpTher. 1995;274(3):1263–70.

12. Rostami-Hodjegan A, Wolff K, et al. Population pharma-
cokinetics of methadone in opiate users: characteriza-
tion of time-dependent changes. Br J Clin Pharmacol.
1999;48(1):43–52.

13. Sawe J. High-dose morphine and methadone in cancer
patients. Clinical pharmacokinetic considerations of oral
treatment. ClinPharmacokinet. 1986;11(2):87–106.

14. Smith HS. Opioid metabolism. Mayo Clin Proc.
2009;84(7):613–24.

15. FainsingerR, Schoeller T, et al. Methadone in themanage-
mentofcancerpain: areview. Pain. 1993;52(2):137–47.

16. WeschulesDJ, et al. Actual and potential drug interactions
associatedwithmethadone. PainMed. 2008;9(3):315–44.

17. Lotsch J, Skarke C, et al. Genetic predictors of the clinical
response to opioid analgesics: clinical utility and future
perspectives. ClinPharmacokinet. 2004;43(14):983–1013.

18. Lotsch J, Skarke C, et al. Modulation of the central ner-
vous effects of levomethadone by genetic polymorphisms
potentially affecting itsmetabolism,distribution, anddrug
action. ClinPharmacolTher. 2006;79(1):72–89.

19. NicholsonAB, et al. Methadone for cancer pain. Cochrane
Database Syst Rev. 2017; 2. https://doi.org/10.1002/
14651858.CD003971.pub31.

20. Weschules DJ, Bain KT. A systematic review of opioid
conversionratiosusedwithmethadonefor thetreatmentof
pain. PainMed. 2008;9(5):595–612.

21. NauckF,OstgatheC, et al. AGermanmodel formethadone
conversion. AmJHospPalliatCare. 2001;18(3):200–2.

22. HofbauerH,SchenkM,etal. Schmerz. 2017;31:2–4.
23. Friesen C, Hormann I, et al. Opioid receptor activation

triggering downregulation of cAMP improves effectiveness
of anti-cancer drugs in treatment of glioblastoma. Cell
Cycle. 2014;13:1560–70.

24. Friesen C, Roscher M, et al. Cell death sensitization of
leukemia cells by opioid receptor activation. Oncotarget.
2013;4(5):677–90.

25. Bundscherer A, Malsy M, et al. Effects of ropivacaine,
bupivacaineandsufentanil in colonandpancreatic cancer
cells invitro. PharmacolRes. 2015;95–96:126–31.

Methadone as anticancer treatment: hype, hope, or hazard? K



main topic

26. Harimaya Y, Koizumi K, et al. Potential ability of mor-
phine to inhibit the adhesion, invasion and metastasis
of metastatic colon 26-L5 carcinoma cells. Cancer Lett.
2002;187(1–2):121–7.

27. MalsyM,GebhardtK,etal. Effectsofketamine, s-ketamine,
and MK 801 on proliferation, apoptosis, and necrosis in
pancreaticcancercells. BMCAnesth. 2015;15:111.

28. Sacerdote P, Bianchi M, et al. The effects of tramadol and
morphine on immune responses and pain after surgery in
cancerpatients. AnesthAnalg. 2000;90:1411–4.

29. Shavit Y, Ben-Eliyahu S, et al. Effects of fentanyl onnatural
killer cell activity and on resistance to tumor metastasis in
rats. Dose and timing study. Neuroimmunomodulation.
2004;1:255–60.

30. Tegeder I,GroschS,etal. Gprotein-independentG1cell cy-
cleblockandapoptosiswithmorphine inadenocarcinoma
cells: involvement of p53 phosphorylation. Cancer Res.
2003;63:1846–52.

31. Onken C, Friesen C, et al. Safety and tolerance of D.L-
methadone incombinationwithchemotherapy inpatients
withglioma. AnticancerRes. 2017;37(3):1227–36.

32. Salpeter SR, Buckley JS, et al. The use of very-low-dose
methadoneforpalliativepaincontrolandthepreventionof
opioidhyperalgesia. JPallMed. 2013;16(6):616–22.

33. Alinejad S, Kazemi T, et al. A systematic review of the
cardiotoxicityofmethadone. EXCLIJ.2015;14:577–600.

34. Anghelescu DL, Patel RM, et al. Methadone prolongs
cardiac conduction in young patients with cancer-related
pain. JOpioidManag. 2016;12:131–8.

35. MinkowitzHS, Scranton R, et al. Development and valida-
tionofariskscoreto identifypatientsathighriskforopioid-
related adverse drug events. J Manag Care Spec Pharm.
2014;20:948–58.

36. Christian K. Off-label use” von Arzneimitteln. In: Ennöckl
D,RaschauerN,etal., editors. ÜberStrukturundVielfalt im
öffentlichenRecht. Vienna: Springer;2008.

37. http://www.dgn.org/presse/pressemitteilungen/3040-
gliomtherapie-mit-methadon-bishernur-experimentell-
getestet-wirkung-eimmenschen-voellig-unklar. Accessed
29Oct2017.

38. http://www.oegho.at/online-services/news/news-detail-
startseite/artikel/stellungnahme-methadon-bei-krebs
patienten.html. Accessed29Oct2017.

39. http://www.oesg.at/index.php?eID=dumpFile&t=f&f=557
&token=fece2a2a1f2e1e05304da85e0d96ef7637488690.
Accessed29Oct2017.

40. Ostgathe C, et al. Practicability, safety, and efficacy of
a “German model” for opioid conversion to oral levo-
methadone. Support Care Cancer. 2012;20(9):2105–10.
https://doi.org/10.1007/s00520-011-1320-8.

41. McLean S, Tworney F. Methods of rotation from another
strong opioid tomethadone for themanagement of cancer
pain: a systematic review of the available evidence. J Pain
SymptomManage. 2015;50(2):248–59. https://doi.org/10.
1016/j.jpainsymman.2015.02.029.

42. Rennick A, et al. Variability in opioid equivalence calcu-
lations. Pain Med. 2015; https://doi.org/10.1111/pme.
12920.

43. Fürst P, et al. Improved pain control in terminally ill
cancerpatientsby introducing low-doseoralmethadonein
addition to ongoing opioid treatment. J PalliatMed. 2017;
https://doi.org/10.1089/jpm.2017.0157.

44. Krebs EE, Becker WC, et al. Comparative mortality
among department of veterans affairs patients prescribed
methadoneorlong-actingmorphineforchronicpain. Pain.
2011;152:1789–95.

45. Reddy A, et al. Overall survival among cancer patients
undergoing opioid rotation to methadone compared to
otheropioids. JPalliatMed. 2017;20(6):656–61.

K Methadone as anticancer treatment: hype, hope, or hazard?


