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The Use of Methadone in Pediatric Cancer Pain — A
Retrospective Study from a Governmental Cancer Center in
India

Gayatri Palat'23, Charlotte Algotsson*, Spandana Rayala®®, Vikranth Haridass®, Jayalatha Nethagani’, Vineela Rapelli®, Maria Gebre Medhin®®,
Eva Brun®®, Mikael Segerlantz'®'

"Palliative Access (PAX) Program, Departments of 2Pain and Palliative Medicine, SPediatric Palliative Care, ®Pain Relief and Palliative Care Society and Radiology,
MNJ Institute of Oncology and Regional Cancer Centre, *Two Worlds Cancer Collaboration-INCTR, Vancouver, British Columbia, Canada, *Faculty of Medicine, Lund
University, 8Department of Clinical Sciences, Oncology and Pathology, Faculty of Medicine, Lund University, ®Department of Oncology, Skane University Hospital,
""Department of Clinical Sciences, Oncology and Pathology, Institute for Palliative Care, Faculty of Medicine, Lund University, ""Department of Palliative Care and
Advanced Home Health Care, Primary Health Care Skane, Region Skane, Lund, Sweden

Background: The management of cancer-related pain relies on access to opioids. When regular opioids are not tolerated, or are insufficient,
methadone is an affordable and effective analgesic. Aim: The aim of the project was to describe the pattern of use and clinical experience of
methadone in pediatric cancer pain at a governmental cancer hospital in Hyderabad, one of the four Indian cancer centers with permission
to prescribe methadone. Methods: This was a retrospective study of medical records of all children, under the age of 18, who had been
prescribed methadone from September 9, 2017, to November 19, 2019. Data on analgesic effect, prior and concomitant analgesic treatment,
opioid side effects, and the handling of methadone were analyzed. Results: A total of 11 children were identified and studied. Methadone
was introduced mainly when pain was uncontrolled by regular opioids. Initial daily doses ranged from 1 to 15 mg. The duration of treatment
ranged from 7 to 307, with a median of 50 days in the nine patients where treatment exceeded one single dosage. Good analgesic effect was
reported in 5/9 children, unchanged from previous analgesic treatment in three patients and without any effect in one child. No severe side
effects were reported. Conclusion: Low-dose methadone in the treatment of pediatric cancer pain at a low-resource cancer center was safe
and well tolerated by the patients, with long treatment durations. It was safely managed, administered with single to double daily dosages,
hence easy for patients and family to handle, and an affordable treatment option.
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INTRODUCTION In LMICs, access to cost-efficient options of analgesic
therapies is of great importance in the treatment of cancer pain.
In 1996, Watanabe et al. proposed methadone to be a low-cost
option to regular opioids.”! In a pilot study, of the affordability
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of opioids in 26 countries across the world, oral methadone
was reported to be the least expensive opioid (mean price 0.2
USD).! In India, strong opioids such as morphine are legally
available in the treatment of pain, but the use is hampered by
obsolete regulations for opioid prescriptions. The federal state
of India has proclaimed opioids as an analgesic therapy in the
treatment of cancer pain, but opioids are still not provided in
a large number of Indian states.!”!

In the recent decade, methadone has received attention as an
analgesic for neuropathic cancer pain. Its pharmacokinetic
features are characterized by its affinity to the mu-receptor and
an antagonistic effect to the N-methyl-D-aspartate (NMDA)
receptor. NMDA receptors located in the dorsal horn of the
spinal cord are the main targets for pharmacological treatment
of neuropathic pain.[® The challenge with methadone is its long
half life with individual variations of 8, 5—47 h,” and a tissue
accumulation and with interactions with many other drugs that
also, as methadone, are metabolized in the liver by cytochrome
P450.1' The side effects of methadone are to a great extent
equal to those of morphine, including nausea, constipation, and
drowsiness."'l A Cochrane review reported methadone to be
efficient in neuropathic pain management and a cost-efficient
option in many economies but also that the evidence is yet
scarce due to a limited amount of studies.!'>!3] However,
methadone has been shown to have cardiac side effects such
as QT prolongation and in rare cases torsades de pointes!'*!3]
through its blockage of the human ether-a-go-go-related gene
which, in the adult population, causes a dose-dependent effect
on the QT interval.l') In a recent study by Lovell et al. from
2019, a clinically significant difference between the incidence
of QT prolongation was seen between patients treated with
low-dose methadone (mean daily dose of 14.3 mg) and patients
treated with high-dose methadone (mean daily dose of 86 mg)
with an increased risk of QT prolongation following the higher
doses of methadone.!'"! Patients with baseline QT prolongation
had a higher risk of developing QT prolongation after 2 weeks
of treatment compared to patients without a baseline QT
prolongation.!"® Clinical studies of low-dose methadone in the
treatment of cancer pain in pediatric patients have not been
shown any significant increase of the QT interval.[!*-2!

In India, the prescription of methadone is legal since 2014,
but only in four governmental cancer centers, whereof at the
study hospital since September 2017. There is up till now no
national consensus and guidelines for the use of methadone
in the management of cancer pain. Methadone is still afflicted
by distrust and misconceptions; hence, there is a need for a
better understanding and a safe introduction of methadone in
India, as well as in other low-resource settings® in LMICs
over the world.

The aim of the project was to describe the pattern of use and
clinical experiences of methadone in pediatric patients with

cancer-related pain at a low-resource hospital in India, one
of four Indian cancer centers with a permission to prescribe
methadone.

The study was implemented as a descriptive retrospective study
in pediatric cancer patients who had previously been, or were
currently, prescribed methadone at Mehdi Nawaz Jung Institute
of Oncology and Regional Cancer Centre (MNJ).

Consecutive data of all pediatric cancer patients, under the age
of 18, receiving methadone at MNJ, from the beginning of
the permission period, from September 9, 2017, to November
19, 2019, were collected. Patients were identified through a
separate register of methadone prescriptions kept by the local
staff at the Department of Pain and Palliative Care (DPCC).

Patient-specific information such as gender, age, distance to
the hospital, caregiving location (home care, hospital, hospice,
or the three in combination), and socioeconomic status were
collected. Furthermore, cancer diagnosis and ongoing curative
or palliative tumor-specific treatment were documented.

Type of pain was classified as nociceptive, neuropathic, or
mixed pain. Indication for methadone treatment was recorded.
Documentation of investigations before the initiation of
methadone including recent (not older than 2 months) blood
tests of sodium, potassium, creatinine, and albumin and
electrocardiography (ECG) (not older than 6 months) were
registered.

The documented prescriptions of methadone were assessed
according to daily dose (mg), number of daily administrations,
and type of preparation. Co-existing prescriptions of
morphine, fentanyl, tramadol, paracetamol, nonsteroidal
anti-inflammatory drugs (NSAIDs), amitriptyline, valproate,
and gabapentin were recorded according to daily dose.
Morphine equivalent daily dose (MEDD) was calculated
according to data provided by the Centers for Disease Control
and Prevention for all opioids. The Numerical Rating Scale
for Pain (NRS)*! was sought for. In case of missing data, an
assumption of pain as “pain relief” (NRS 0), “mild pain” (NRS
1-3), “pain” (NRS 4-6), or “severe pain” (NRS 7-10) was
recorded.

Assumptions of side effects were made due to the criteria of
delirium, which were noted in the medical records. The presence
of'the words “jerky movements,” “confusion,” “irrelevant talk,”
or “delirium” was noted as delirium in the study protocol.

Records of the treatment effect of methadone was sought
for and followed in patients’ medical records. Reasons for
discontinuation of methadone were documented, such as
side effects, abandonment from treatment, death, or other
reasons.
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All data were collected from the patients’ medical records at
the hospital. In a few cases, additional data were collected
from the hospice and from the home care files, respectively.

Descriptive analysis was used to summarize the demographic
data. The obtained data were not symmetrically distributed.
Due to the large variety in the results, the median was used
as the measure of central tendency. Data calculation was
performed with Microsoft Corporation, Excel 2016 (v16.0),
Redmond, Washington, US.

Ethics approval by the Ethical Board of MNJ was obtained
before the initiation of the study. The data were compiled in
an anonymous manner, and the patients could therefore not
be identified.

From the period September 9, 2017, to November 19, 2019,
702 new pediatric cancer patients were referred to the DPCC
at MNJ, as first-time registrations, whereof a total number of
11 patients were prescribed methadone.

The pediatric patient group consisted of 6 boys and 5 girls,
with a median age of 12 (4-16) years. A majority of the
children (8/11) came from families living below the poverty
line (an annual family income of 20 000 INR or less) and were
thus eligible for free-of-charge care through the governmental
social security program. The families lived at a distance of
5-640 km from the hospital, whereof 5/11 children lived more
than 50 km away.

All the 11 children had an advanced cancer disease and
all, but one, received end-of-life treatment. The most
common diagnosis was Ewing’s sarcoma. At the time of
methadone introduction, five children were not receiving
any tumor-specific treatment, thus receiving symptomatic
care. Of the remaining six children, on oncological
treatment, five children were treated with a palliative intent
and one child a curatively intent. Patient-specific data are
shown in Table 1.

Pain was characterized as mixed in 8/11 children and
neuropathic in 3/11 children at the time of methadone
introduction. Indication for switch to methadone from regular
opioids was increased or unresolved pain in 10/11 children.
In one child, the reason was side effects from the ongoing
morphine treatment. Before methadone introduction, a
pretreatment ECG was done in 3/11 children and blood tests
for sodium and potassium were registered in 5/11 children.
Creatinine and albumin levels were assessed in 9/11 children.

In 10/11 children, treatment with regular opioids was ongoing,
with a median MEDD of 150 (15-240) mg when methadone

Table 1: Patient characteristics of the pediatric sample
(n=11)

n (%)

Gender

Girl 5/11 (45)

Boy 6/11 (55)
Age (years) - median (range) 12 (4- 16)
Socioeconomic status

Below poverty line 8/11 (73)

Other 3/11 (27)
Distance to hospital (km)

<50 6/11 (55)

>50 5/11 (45)
Cancer types

Ewing’s sarcoma 6/11 (55)

Hodgkin lymphoma 2/11 (18)

Rhabdomyosarcoma 1/11 (9)

Wilms’ tumor 1/11 (9)

Synovial sarcoma 1/11 (9)
Tumor-specific treatment

Yes 6/11 (55)

No 5/11 (45)
Intention of tumor-specific treatment

Palliative 5/6 (83)

Curative 1/6 (17)

was introduced. The most common opioid was morphine in
10/11 children: either alone (two children), in combination
with fentanyl (one child), or fentanyl and valproate (one child),
or in combination with valproate alone (three children), or in
combination with NSAID and amitriptyline (one child), or
amitriptyline (one child), and NSAID alone (one child). One
child was only on paracetamol before methadone introduction.

In 7/11 children, methadone was initiated at the pediatric
oncology ward at the hospital, in one child at the hospice
connected to the study hospital, and in three children through
the palliative department’s home care service.

In two children, methadone was only prescribed once. For the
remaining nine children, the median duration of treatment was
50 (7-307) days. Reason for discontinuation of methadone was
death related to cancer disease in three children, a switch to
other analgesic regimes in six children, abandonment of care
in one child and in one child the reason for discontinuation of
methadone was unknown. From the first to the last prescription,
methadone doses in the nine patients increased from a median
dose of 5 (1-15) mg to a median dose of 22.5 (10-45) mg,
respectively. The most common starting daily dosage of
methadone was 15 mg (in three children), 1 mg (in two), 5
mg (in two), and in one child each 7.5 mg, 7 mg, 4 mg, and
3 mg. The starting dose was based on calculations of MEDD
from the patient’s existing opioid doses. These daily methadone
doses were divided into one (six children), two (one child), or
three (four children) daily dispensations [Figure 1]. All children
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received oral methadone, mainly the liquid formulation, but
two of the 11 children received pills.

As methadone was initiated, existing analgesic treatment
was adjusted, and methadone was combined with
morphine (five children), with valproate (one child), with
NSAIDs (one child), and with fentanyl and morphine and
valproate (one child). The remaining three children thus switched
to single methadone treatment. In children where methadone
was given for a longer period than 2 months, a single treatment
with methadone became the most common analgesic treatment.

Analgesic effect of methadone

Of'the 9/11 children who received methadone more than once,
methadone was reported to give sufficient analgesic effect in
5/9 children and remained uncontrolled in one child, and in
three children, pain remained unchanged [Figure 2].

Side effects
Nausea was documented in three children, and tachycardia
was reported in one child. No other side effects were reported.

Discussion

In this study, methadone was used for the treatment of
cancer-related pain in a low-resource setting in pediatric patients
and in families with low socioeconomic status. Methadone
was mainly introduced as an analgesic for mixed and for
neuropathic pain when first-line opioid therapy was insufficient.
Increased analgesic effect, compared to the previous pain
treatment, was found in half of the study group. Pain control
was unchanged in all but one of the remaining children, and
there were no severe side effects recorded. Unsatisfactory pain
relief may have several reasons, including inadequate dosing
of methadone, which to an extent can be explained by lack of
experience with a new, potent drug and hypothetically a need for
additional adjuvant drugs. Furthermore, other causes adding to
the experience of pain, such as anxiety, have not been explored
in this retrospective review.

In LMICs, methadone is an option of interest as an analgesic
drug because of its long-half life and low cost.l%?*] The
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Figure 1: The most common starting daily dosage of methadone was
15 mg (in three children), 1 mg (in two), 5 mg (in two), and in one child
each 7.5 mg, 7 mg, 4 mg, and 3 mg. These daily doses were divided
into one (six children), two (one child), or three (four children) daily
dispensations

bioavailability of oral methadone has been reported to be 80%,
which is threefold the bioavailability of oral morphine.l*”! It
contributes to the low number of daily administrations and
lower dosage in treatment with oral methadone.

Methadone is a long-acting affordable opioid with analgesic
properties beyond those of regular morphine, in that
neuropathic pain can be more readily treated. In HIC,
methadone has frequently been used as an adjuvant opioid in
low doses for the treatment of cancer pain in adults.!'>!32¢! Fiirst
et al. discussed the use of very low-dose methadone with the
intention to block the NMDA receptor.?” There are no studies
on the use of methadone, as an adjuvant opioid-sparing agent,
in children.?!' In LMICs, this approach is potentially interesting
since it could contribute to efficient analgesic therapy for a
large number of patients.

Methadone is surrounded by distrust due to individual
variations in pharmacokinetics and a risk for severe side
effects, such as cardiac effects with QT prolongation.
Methadone is considered to be difficult to titrate with its
unique pharmacokinetic and pharmacodynamic features,
and therefore, experience is needed before usage. Before the
introduction of methadone, baseline ECG was performed
only in a minority of the patients in the present study.
Even though ECG was not regularly followed up during
methadone treatment, no reports of cardiac events were
seen. In the literature, follow-up with ECG is recommended
during methadone treatment in adults,!'” but in the use
of low-dose methadone (<30 mg daily), cardiac adverse
effects are uncommon and the necessity for ECG monitoring
might be questioned. The necessity for ECG in pediatric
oncology patients may also be questionable in the presence
of data, suggesting that QT prolongation is uncommon in
children.?'?8 All types of medical investigations come with

M Decreased
Increased
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Figure 2: Patients’ pain estimation from the first to the last assessment
of methadone treatment in the pediatric sample. Pain was assessed
from patients’ records according to “pain relief” (NRS 0), “mild pain”
(NRS 1-3), “pain” (NRS 4-6), and “severe pain” (NRS 7-9). Of the
9/11 children who received methadone more than once, methadone was
reported to give sufficient analgesic effectin 5/9 children. In other cases,
pain remained uncontrolled (1/9), and in the remaining 3/9 cases, pain
assessment was unchanged
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a cost, and often lead to further tests, which lay an extra
burden on a low-resource facility where all measures must
be scrutinized. In the use of high-dose methadone (>100 mg
daily doses), concurrent therapy with medications with QT
prolongation effects, or interaction with the metabolism of
methadone and/or concurrent electrolyte abnormalities, ECG
has an undisputed role and dose changes should be monitored
cautiously.?!-2¢]

Methadone is the only long-acting opioid available in a
liquid form, and the children in the present study were mostly
prescribed the oral suspension. Methadone was prescribed
during end-of-life treatment for a period of a median of 50 days
without any reported severe adverse effects. This is in line
with previous studies in children with advanced cancer?*!
and well tolerated with few side effects and in the majority
of cases a decreased level of pain.l'>!328] Pain assessment was
unfortunately not done, or not available, in almost half of
the patients in this study. However, some children were on
prescription with methadone during a long period of time, a
year or more. The duration of prescriptions without interruption
or change of medication indicates some analgesic effects.

In the low-resource setting with a high patient burden, a
low-cost and efficient analgesic therapy is needed, and
methadone is an example of a cost-efficient opioid option. The
important task to introduce methadone in the low-resource
setting requires robust and simple guideline and relies on
reports from the real-world experiences from studies such as
this. A general use of low-dose methadone as an analgesic in
cancer-related pain can be supported provided that methadone
is handled with caution and attention, with guidelines and
customized rules for the low-resource setting.

Methadone, in low dose, in analgesic treatment for pediatric
cancer patients, was safely introduced at a governmental
cancer hospital in the lower socioeconomic tier. Only few,
and no severe, side effects were recorded during the long
periods of treatment. With a few daily dosages and affordable
costs, low-dose methadone is an important opioid alternative
in pediatric oncology care in LMICs, and robust guidelines
need to be established.
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