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SUMMARY 

This review attempts to address the current pharmacological treatment strategies in children. Irrespective of  
the type of  cancer ‘Pain’ is among the three most frequently reported symptoms and in 40% of  children it 
is under treated. Cancer pain is a complex pain and various mechanisms are responsible for it. Self-reporting 
or behavioral observational scales are commonly used methods for pain assessment. In current practice, the 
two-step approach is considered an effective strategy for the pharmacological treatment of  pain in children 
with cancer. For mild pain, paracetomol and ibuprofen are considered as first options in children older than 
3 months. For moderate to severe pain, opioid analgesics should be considered and morphine is the drug of  
choice. It is strongly recommended that analgesics should be administered on a regular basis rather than on 
an “as required basis” via the most effective, simplest and least painful route. Authors highly recommend 
the most recent WHO guidelines for two-step strategy using common analgesics regimen in children for 
cancer pain.
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INTRODUCTION
Pain relief  in children has always been neglected due to the 
fact that children’s pain is often not recognized and it is 
difficult to assess. However, in the past two decades, it has 
now been globally recognized as a public health problem 
of  major concern at all three levels of  health care: tertiary, 
secondary and primary. 

Cancer is a significant cause of  persistent pain in children. 
Its treatment is often complex and requires holistic 
approach. This review attempts to address the current 
treatment strategies in children suffering from pain due to 
cancer itself  and the treatment required for cancer. The 
prevalence, pathophysiology and preventive as well as 
management strategies are discussed. 

PREVALENCE 

Cancer in children is less common as compare with adults. 
In children, cancers usually occur suddenly, without any 
early symptoms and have a high rate of  cure. The most 
common (about one-third) cancer in children is leukemia. 
The other common cancers are brain tumors e.g. gliomas 
and medullo-blastoma. The less common cancers are 
neuroblastomas, Wilm’s tumors and sarcomas while 

lymphomas are rare tumors in children.1

Irrespective of  the type of  cancer, cancer pain is among 
the three most frequently reported symptoms i.e. physical 
fatigue 86%, reduced mobility 76% and pain at 73%. 
Despite the availability of  several guidelines for cancer pain 
management, (WHO & Agency for Health Care Policy & 
Research) under treatment, rather inadequate treatment is 
well documented and is up to 40%.2

CAUSES OF CANCER PAIN 
Cancer pain in children shares many etiological factors that 
are present in adult patients. When cancer is diagnosed 
at early stages, then children usually experience pain due 
to diagnostic and therapeutic procedures and treatment. 
However, at an advanced stage children can’t access 
chemotherapy or radiotherapy, therefore the pain is usually 
due to the progression of  cancer itself. 

Cancer pain is a complex pain and various pathophysiological 
mechanisms are responsible for it. The acute cancer pain 
is caused by direct invasion of  body tissues by the tumor 
causing pain due to pressure, distension, inflammation, 
obstruction and nervous tissue compression. Metastatic 
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spinal cord compression may be a cause of  acute back pain 
and metastatic brain tumor can cause severe headaches. 

Chronic pain can either be caused by the tumor growth 
itself  and can cause diffuse bone and joint pain or 
neuropathic pain. It may also be related to various cancer-
related procedures e.g. amputation or chemotherapy.3

PAIN ASSESSMENT TOOLS 
Assessment and continual reassessment of  cancer pain 
is an essential component of  cancer pain management in 
children. An assessment of  pain intensity and character in 
children is very difficult as compared to adults. It is usually 
performed by the following two methods;3
• Self-reporting
• Use of  behavioral observational scales (for those who 

are unable to perform self-reporting)

Self-reporting depends upon the cognitive ability of  the 
child to understand that pain severity to be measured 
along a continuum. Children between 3 to 8 years of  age 
are capable of  quantifying their pain by using visual analog 
pain scales (a series of  faces showing the severity of  pain. 
In older children between 8 to 11 years of  age) visual 
analog scale that rates the intensity of  pain on a horizontal 
or numeric scale (0 to 10) is used.4 Adolescents can rate 
their pain using a numerical rating scale. In addition other 
components of  pain can also be assessed e.g. description 
of  pain, radiation and other related features.5

In children, who are unable to talk, pain reporting is 
usually dependent on their parents, who know their child’s 
behavioral response to pain. Some observational tools are 
also used to assess pain in this group. These tools are based 
upon scoring facial expressions, ability to be consoled, the 
level of  interaction, limb and trunk motor responses, and 
verbal responses.6,7 These are following: 

• Revised Face, Legs, Activity, Cry, Consolability 
(r-FLACC) tool

• Non-Communicating Children's Pain Checklist - 
Postoperative Version (NCCPC-PV)

• Pediatric Pain Profile

Observational assessment may underestimate pain severity 
compared to self-reporting and it is interesting to note that 
no tool can be recommended over another (does it mean that 
no reliable, authentic tool could be devised up till now?).

PAIN MANAGEMENT STRATEGIES 
Pain management goals should be realistically determined 
as unrealistic goals may result in disappointment in 
children or parents. Complete pain relief  is not always 
possible; however, improvement in the quality of  life is 
possible in the majority of  children. The main goal of  pain 
management in children is to reduce, control, and prevent 
pain. Adequate pain control help improving the quality 

of  life, e.g. mobility/ambulation, emotion and self-care in 
children with cancer. 

BASIC PRINCIPLES OF 
PHARMACOLOGICAL TREATMENT
Although pharmacological treatment should be tailored to 
the individual child according to the results of  assessment 
and reassessment, the correct use of  pain relieving drugs 
should be based on the following key principles;

• Using a two-step strategy
• Dosing at regular intervals
• Using the appropriate route of  administration
• Adapting treatment to the individual child

The last three principles, mentioned in the list above, were 
introduced by WHO in 1986 as “three-step ladder of  
pain relief ” as ‘by the clock’, ‘by the mouth’ and ‘by the 
individual’. This three-step ladder has been abandoned now 
for children in favor of  a two-step approach. Currently, 
it is recommended to use the analgesic treatment in two 
steps according to the child’s level of  pain severity.8

Two-Step Strategy:

The two-step strategy considers the use of  low doses of  
strong opioid for the moderate pain in contrast to the 
three-step conventional ladder that recommends the use 
of  codeine or tramadol (weak opioid) for the treatment of  
moderate pain. The risks associated with strong opioids 
in a low dose are acceptable when compared with the 
unrelieved pain associated with the codeine and tramadol 
in children.9

In current practice, the two-step approach is considered an 
effective strategy for the pharmacological management of  
pain in children with cancer. There are a limited number of  
pain medicines available that can be safely used in children 
with a two-step approach. This approach consists of  a 
different category of  analgesics to be used according to 
the pain severity.

The First Step: for mild pain:

Paracetomol and ibuprofen should be considered as first 
options in children older than 3 months and who can take 
medicine orally. Paracetomol is the only option for the child 
who is below three months of  age. No other non-steroidal 
anti-inflammatory drug (NSAID) has been recommended 
as an alternative to ibuprofen considering efficacy and 
safety in children. Both, paracetomol and ibuprofen have 
adverse effects reported in children. Ibuprofen has a 
potential for renal and gastrointestinal toxicity and bleeding 
while paracetomol is associated with hepatotoxicity in case 
of  acute overdose.

The Second Step: Moderate to Severe Pain:

Administration of  an opioid should be considered 
in children assessed to have moderate to severe pain. 
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Morphine is the drug of  choice for this step. However, 
other strong opioids should be considered as an alternative 
to morphine, when it is either not available or causes 
intolerable side effects. Routine rotation of  opioids is not 
recommended and according to recent evidence, it is only 
considered in the presence of  inadequate pain relief  with 
intolerable side effects.

Dosing at regular intervals: 

This is one of  the key principles in treating persistent 
cancer pain in children. It is strongly recommended that 
analgesics should be administered on a regular basis rather 
than on an ‘as required basis’ in persistent pain in children. 
There are very few conditions in cancer pain, where the pain 
episodes are truly intermittent and predictable; perhaps in 
these conditions ‘as required basis’ may be considered.

Generally, children suffer from persistent pain in cancer. 
Therefore, they should receive analgesics at regular 
intervals. In addition to this regular dosing ‘rescue doses’ 
for intermittent and breakthrough pain should always be 
planned.10

Using the appropriate route of  administration:

In children, analgesics should be administered by the 
most effective, simplest and least painful route. The oral 
route is the most convenient and the least expensive route 

of  administration; however, when the oral route is not 
possible/effective then alternative routes e.g. intravenous, 
subcutaneous, rectal or transdermal routes should be 
considered. The decision is based on clinical judgment of  
a physician about effectiveness of  the route and the child’s 
preference. The intramuscular route is painful and should 
be avoided whenever possible.

The rectal route has an unpredictable bioavailability even 
for common analgesics which limit its applicability in 
clinical practice.9 

Adapting treatment to the individual child:

The pharmacological treatment should be tailored 
according to the individual child’s needs of  pain control. 
Opioid analgesics should be given in titrating manner 
according to the individual requirement and preset targets 
in the sick child. Therefore, the dose should be adapted in 
steps until the correct dosage has been found, based on the 
child’s pain control. There is no specific or maximum dose 
of  opioids that can be predicted in any individual case. 
The correct dose should be determined in collaboration 
with the patient to achieve the best possible pain relief  
with less tolerable side effects. The most recent WHO 
guidelines recommend commonly used step one and step 
two analgesic regimens (Table 1-4). 

Table 1: Dose (oral route) of non-opioid analgesics for the relief of pain in neonates, infants and children 

(Source: WHO guidelines on the pharmacological treatment of persisting pain in children with medical illnesses 2012)

Medicine Neonates from 0
to 29 days

Infants from 30
days to 3 months

Infants from 3
to 12 months or

child from 1 to 12 years

maximum daily
dose

Paracetamol 5-10 mg/kg every 6-8 hrsa 10 mg/kg every 4-6 hrsa 10-15 mg/kg every4-6 hrsa,b Neonates, infants and 
children:  4 doses/day

Ibuprofen 5-10 mg/kg every 6-8 hrs Child: 40 mg/kg/day
aChildren who are malnourished or in a poor nutritional state are more likely to be susceptible to toxicity at standard dose regimens due to 
reduced natural detoxifying glutathione enzyme.
bMaximum of 1 gram at a time.

Table 2: Starting dosages for opioid analgesics for opioid-naive neonates

Medicine Route of administration Starting dose
Morphine IV injectiona 25-50 mcg/kg every 6 hrs

SC injection
IV infusion Initial IV dose’ 25-50 mcg/kg, then 5-10 mcg/kg/hr 100 mcg/kg every 6 or 4 hrs

Fentanyl IV injectionb 1-2 mcg/kg every 2-4 hrsc

IV infusionb Initial IV dosec 1-2 mcg/kg, then 0.5-1 mcg/kg/hr

aAdminister IV morphine slowly over at least 5 minutes.
bThe intravenous doses for neonates are based on acute pain management and sedation dosing information. Lower doses are required for non-
ventilated neonates.
cAdminister IV fentanyl slowly over 3-5 minutes.

(Source: WHO guidelines on the pharmacological treatment of persisting pain in children with medical illnesses 2012).
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Table 3: Starting dosages for opioid analgesics in opioid-naive infants (1 month – 1 year) 

Medicine Route of administration Starting dose
Morphine Oral (immediate release) 80-200 mcg/kg every 4 hrs

IV injectiona 1-6 months: 100 mcg/kg every 6 hrs
6-12 months: 100 mcg/kg every 4 hrs (max 2.5 mg !dose)

SC injection 1-6 months: Initial IV dose: 50 mcg/kg, then: 10-30 mcg/kg/hr
6--12 months: Initial IV dose: 100-200 mcg/kg then: 20-30 mcg/kg/hr

IV infusiona 1-3 months: 10 mcg/kgl/hr
SC infusion 3-12 months: 20 mcg/kg/hr
IV injection 1-2 mcg/kg every 2-4 hrsc

Fentanylb IV infusion Initial IV dose 1-2 mcg/kgc, then 0.5-1 mcg/kg/hr
Oxycodone Oral (immediate release) 50-125 mcg/kg every 4 hours

a Administer IV morphine slowly over at least 5 minutes.
bThe intravenous doses of fentanyl for infants are based on acute pain management and sedation dosing information.
cAdminister IV fentanyl slowly over 3-5 minutes.

(Source: WHO guidelines on the pharmacological treatment of persisting pain in children with medical illnesses 2012)

Table 4: Starting dosages for opioid analgesics in opioid-naive children (1–12 years)

Medicine Route of administration Starting dose
Morphine Oral (immediate release) 1-2 years: 201-400 mcg/kg every 4 hrs

2-12 years: 200-500 mcg/kg every 4 hrs (max 5 mg)
Oral (prolonged release) 200-800 mcg/kg every 12 hrs
IV injectiona 1-2 years: 100 mcglkg every 4 hrs

2-12 years: 100-200 mcglkg every 4 hrs  (max 2.5 mg)SC injection
IV Infusion Initial IV dose : 100-200mcglkga, then 20-30 mcg/kg/hr
SC infusion 20 mcg/kg/hr

Fentanyl IV injection 1-2 mcg/kgb, repeated every 30-60 minutes
IV infusion Initial IV dose 1-2 mcg/kgb, then 1 mcg/kg/hr

Hydromorphonec Oral (immediate release) 30-80 mcglkg every 3-4 hrs
(max 2 mg/dose)

IV injectiond or SC injection 15 mcg/kg every 3-6 hrs

Methadonee Oral (immediate release) 100-200 mcg/kg
every 4 hrs for the first 2-3 doses, then 
every b-12 hrs (max 5 mg/dose initially)f

IV injectiong and SC injection

Oxycodone Oral (immediate release) 125-200 mcg/kg every 4 hours (max 5 mg/dose)
Oral (prolonged release) 5 mg every 12 hours

aAdminister IV morphine slowly over at least 5 minutes.
bAdminister IV fentanyl slowly over 3-5 minutes.
cHydromorphone is a potent opioid and significant differences exist between oral and intravenous dosing. Use extreme caution when converting 
from one route to another. In converting from parenteral hydromorphone to oral hydromorphone, doses may need to be titrated up to 5 times the 
IV dose.
dAdminister IV hydromorphone slowly over 2-3 minutes.
eDue to the complex nature and wide inter-individual variation in the pharmacokinetics of methadone, methadone should only be commenced by 
practitioners experienced with its use.
fMethadone should initially be titrated like other strong opioids. The dosage may need to be reduced by 50% 2-3 days after the effective dose has 
been found to prevent adverse effects due to methadone accumulation. From then on dosage increases should be performed at intervals of one 
week or over and with a maximum increase of 5010.
gAdminister IV methadone slowly over 3-5 minutes.

(Source: WHO guidelines on the pharmacological treatment of persisting pain in children with medical illnesses 2012)
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CONCLUSION
Cancer pain is very much treatable in children but success 
requires a holistic approach. It is strongly recommended 
that analgesics in children suffering from cancer pain 
should be managed using two -steps approach rather the 
conventional three step ladder. Paracetomol and ibuprofen 
are analgesics of  choice in the first step for mild pain while 

morphine is recommended as the first-line strong opioid 
for moderate to severe pain.

The attention should be directed to pain management plans 
that improve the quality of  life in children with cancer. 
Even when the most practical guidelines and sophisticated 
techniques are being utilized; the most effective therapeutic 
modality remains an empathic and caring physician.
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