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abstract

Pain is the most common symptoms in patients 
with cancer, a significant number of  cases it is 
undiagnosed and under treated. It is important 
to understand the nature of the pain experienced 
by patients, to distinguish between nociceptive 
and neuropathic pain. Successful  management 
of cancer pain requires a good knowledge of the 

causes of pain and various treatment available and 
information to manage their side effects. Pain has 
a significant negative impact on the patient and his 
family, therefore it needs to be managed urgently and 
appropriately.
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introduction
Most cancer patients suffer from pain, but 

unfortunately the pain is usually under–evaluated 
and under treated. The aim of our narrative review 
is to summarize the management of cancer pain 
by understanding the complexity and the nature of 
pain experienced by patients, and to treat urgently 
and successfully, by a good knowledge of the causes 
of pain, the different treatment options and the good 
management of side effects to finally improve their 
quality of life. 

a. Definition of pain 

Pain is defined by the international association 
for the study of pain (IASP) as an unpleasant sensory 
and emotional experience associated with actual or 
potential tissue damage, or described in terms of 
such damage. (1) 

b. Pathophysiology of pain

 Pain is transmitted by the nociceptors, like a 
sensory stimulus from the periphery to the nervous 
system, which the brain interprets to produce the 
sensation of pain. Nociceptors are distributed in 
somatic and visceral structures (skin, muscles, 
connective tissue, bones, joints, liver, gastrointestinal 
tract) stimulated by inflammation or burning. Once 
the painful information arrives to the brain stem, our 

brain will try to inhibit it, as we call “gate theory of pain 
control”. The gate control theory is a known model of 
pain modulation which was first proposed by Melzack 
and Wall in 1965, and  revised  in 1968 by Melzack 
and Casey. According to the theory, the information 
transmitted from the periphery to the spinal cord can 
be diminished or blocked by the brain by secreting 
its own opioids (e.g., serotonin, prostaglandin, 
bradykinin). Therefore, the perception of the 
painfulness of the stimulus can either be diminished 
or not felt at all. (2,3,4) In the pathophysiology of the pain 
two predominant mechanisms can be distinguished: 
nociceptive and neuropathic. We will feel the pain 
once there is imbalance between ascending and 
descending pathways. Activation of nociceptors by 
inflammation or tumor invasion causes a nociceptive 
pain; this pain is described as sharp, well localized, 
throbbing, cramping, and aching. The injury in the 
peripheral or central nervous system, a compression 
by a tumor or a toxic drug (e.g., vincristine, platinum) 
are responsible for a neuropathic pain. The pain can 
be described as shooting, burning, or sharp. (5) The 
pain in cancer  is nociceptive and/or neuropathic 
associated with psychological factors. It’s very 
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important to differentiate between the different types 
of pain because the treatment is different from each 
type. 

c. Evaluation of pain

The assessment of pain is very important for the 
prescription of opioids. A French multicenter study 
compared the assessment of pain made between 
doctors and patients, and the results show that the 
assessment of patients is more important than the 
assessment of physicians (p‹0.0001),(6) morality 
of this study, the doctors must always believe the 
patient. 

There are several scales in the an assessment of 
pain, the most frequently used are verbal category 
scales where patients report their pain as mild, 
moderate, or severe pain. There are also the numeric 
scales, patients are asked to rate their pain from 0 
(no pain) to 10 (the worst pain ever), and the Visual 
Analog Scale (VAS) is a graduated line of 10 cm with 
two sides, in the left side (no pain) and in the right 
side (unbearable pain), the patient score his pain 
between the two sides. (7) 

For the patient who cannot express the pain 
because of dementia or aphasia, pain is suggested 
by facial grimacing, frowning, or repetitive eye 
blinking, irritability, and excessive demand for drugs. 
An appropriate pain scale should be used to help 
them communicate meaningfully of their pain. For 
example, the Function Pain Scale has been validated 
and can be used in nursing home patients who have 
Mini-Mental State Examination scores of  ≥ 17. (8, 9) 

d. Management of Adult Cancer Pain

Cancer pain is usually under treated. There 
are many factors that may contribute to the 
underestimation of pain by doctors, reluctance of 
patients to speak up about pain, fear of addiction, 
and fear of side effects. We distinguished three 
levels of pain intensity to be able to manage pain 
in adult cancer patients, which are graded from 0 
to 10 according to numerical scale (0 being no pain 
to 10 being the worst pain).  The three levels of pain 
intensity are mild (1-3); moderate (4-6); and severe 
(7-10). 

The treatment should start with drugs that are 
indicated by the World Health Organization (WHO) 

according to the analgesic ladder and the severity 
of pain. In 1986, WHO proposed a strategy for 
treatment of cancer pain based on a sequential 
three-step analgesic ladder from non-opioids to 
weak opioids to strong opioids. (10) It is important 
to make a difference between the  pain related to 
an oncologic emergency like bone fracture, brain or 
leptomeningeal metastasis, infection, obstructed or  
perforated viscus,  which should be urgently treated, 
from a simple pain and not related to an emergency. 

treatment and management of pain 

a. Treatment of mild pain 

Non-opioid analgesics like paracetamol/
acetaminophen or Nonsteroidal anti-inflammatory 
drugs (NSAID) are indicated for the treatment of mild 
pain. Acetaminophen/Paracetamol, 650 mg every 4 
hours or 1g every 6 hours (daily maximum 4 g/d) in 
adult patients with normal liver function.

NSAIDs are effective to relief the moderate pain. 
They can be associated with opioids in moderate 
to severe pain: Ibuprofen, 400 mg four times a day 
(daily maximum = 3200 mg), ketorolac, 15-30 mg 
intravenous (IV) every 6 hours for a maximum of 5 
days, Non-acetylated salicylate, Selective COX-w2 
inhibitor. But NSAIDs must be used with caution on 
patients with high risk gastrointestinal bleeding, 
platelet dysfunction and renal failure. (11) 

b. Treatment of mild moderate pain

  Tramadol is a weak opioid receptor agonist 
with some norepinephrine and serotonin reuptake 
inhibition used for mild to moderate pain. It is 
available in many different forms: oral 50 mg, one 
or two  tablets per day (daily maximum 400 mg/d), 
extended-release tablets or capsules 50, 100, 150 
and 200 mg and ampoules 100 mg IV. 

Tramadol should not be given to patients treated 
with tricyclic antidepressants or selective serotonin 
reuptake inhibitors (SSRI). In cancer patients, the 
Tramadol is probably only one tenth as potent as 
morphine. (12) 

Codeine is a prodrug which is metabolized in 
the liver to codeine-6-glucuronide, norcodeine, 
morphine, morphine-3-glucuronide, morphine-
6-glucuronide, and normorphine. Codeine should 
be used only at 20 mg, one to three tablets per day 
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(daily maximum 6 tablets) or in association with 
paracetamol. (13) 

c. Treatment of moderate severe pain

The most used strong opioids are morphine, 
methadone, oxycodone, oxymorphone, 
hydromorphone, fentanyl, alfentanyl, buprenorphine 
and  levorphanol. However, there is no evidence from 
comparative studies that other opioids are superior 
to morphine in terms of tolerability and efficacy. 
(14, 15) The first choice of opioids in the treatment of 
moderate to severe cancer pain is morphine and 
usually administered orally. 

The starting dose for opioid naïve patients is 5 
to15 mg of oral short-acting morphine sulfate or 
equivalent. Patients presenting with severe pain 
should be treated urgently by titration with parenteral 
opioids, usually administered by the subcutaneous 
(SC) or IV route. The equivalent dose is one-third 
of the oral dose. The initial starting dose for opioid 
naïve patients is 2 to 5 mg of IV morphine sulfate or 
equivalent. (16, 17) 

There are other effective alternatives to 
oral morphine, such as oral methadone and 
hydromorphone or oxycodone, in both immediate-
release and modified-release formulations for oral 
administration. (15) Fentanyl is a highly lipid soluble 
opioid that can be administered by different routes, 
parenteral, spinal, transdermal, transmucosal, 
buccal, and intranasal routes. Transdermal fentanyl is 
indicated for patients with stable pain requiring fixed 
doses of opioid. The equivalence between intravenous 
to transdermal fentanyl can be accomplished 
effectively using a 1:1 conversion ratio. Transmucosal 
fentanyl is considered one of the best routes of 
administration for treatment of breakthrough pain in  
cancer patients. (18,19,20) Oxycodone and oxymorphone 
are available in immediate- and extended- release 
formulations. Oxycodone can be use in association 
with acetaminophen. (21) Methadone is available in 
multiple forms as oral tablets and oral solution. The 
starting dose should be  lower than anticipated dose 
and gradually titrated upwards ensuring an adequate 
short-acting breakthrough pain medications during 
the titration period because it has a long half-
life, high potency, and inter-individual variations 
in pharmacokinetics. (22) Among its side effects, 
QTc prolongation, torsades de pointes and sudden 

cardiac death are possible if a high dose (300 mg) 
of methadone are administered. The NCCN panel 
recommends a baseline and follow-up by ECG for 
patients treated with methadone if doses are superior 
to 100 mg/day and for patients with cardiac disease, 
or when methadone is used in patients taking other 
medications also known to prolong QTc. (23, 24, 25)

d. Route of administration 

The oral route is the preferred method of 
administration for chronic opioid therapy, and it 
should be considered as the first option in patients 
able to take oral medications. For the patients who 
cannot absorb the opioids enterally, there are others 
routes of administration like continuous parenteral 
infusion, intrathecal IV or SC. The IV route is the 
faster route of analgesia because of the short acting 
time between injection and its effect (15 minutes) 
in comparison with oral administration (peak 60 
minutes). The SC route has a slower onset and lower 
peak (30 minutes) effect when compared with  the IV 
route. (26, 27) 

e. Scheduling and titration 

 Titration is a process to determine the appropriate 
dose of opioid to provide fast and effective pain relief 
with an acceptable degree of side effects. Titrations 
can be done by oral or IV route. An initial dose of 
oral morphine sulfate is 5 to 15 mg and 2 to 5 mg of 
IV morphine sulfate or its equivalent. After titration, 
doctors should always evaluate the response and side 
effects performed every hour for orally administered 
opioids and every 15 minutes for IV opioids, if the 
pain score remains unchanged or is increased, it 
is recommended to increase by 50-100%  of the 
previous dose of opioid, but if  the  score of pain 
diminished, the same dose of  opioid is repeated. 
After that, doctors should calculate the total dose of 
opioid that has allowed the relief of the patient and 
divide it over 24 hours, on considering the access 
of transient exacerbation of pain. The breakthrough 
dose is the equivalent of 1/6 to 1/10 of the total daily 
dose. If the patient took more than four rescue doses 
per day, the baseline opioid treatment with a slow-
release formulation has to be adapted. (25, 28, 29) 
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f. Opioid side effects

The side effects of opioid administration we 
noticed are: constipation, nausea and vomiting, 
dizziness, pruritus, delirium, respiratory depression, 
motor and cognitive impairment, and sedation.(30) The 
two most common opioid side effects are constipation 
and nausea. For the management and prophylaxis 
of opioid-induced constipation, laxatives must be 
routinely prescribed. If constipation is resistant to 
traditional laxatives, methylnaltrexone, an antagonist 
of opioid receptors should be used and administered 
in SC injection.(31) Prophylactic treatment with 
antiemetic agents  as metoclopramide and anti-
dopaminergic is used for treatment of opioid induced  
nausea/vomiting.(32) For the management of  central 
side effects, dose reduction or opioid switching 
is a potential effective way to manage delirium, 
hallucination, respiratory depression, myoclonus and 
hyperalgesia. Naloxone is an opioid antagonist, its 
use must be reserved for emergency, and is used 
to reverse symptoms of accidental severe opioid 
overdose. If opioid adverse side effects are not 
manageable by prophylactic treatment, it should 
be switched to another opioid. This approach is 
known as opioid rotation. It is important to consider 
equianalgesic dose ratios when switching from one 
opioid to another or from oral to parenteral  routes.(33) 

g. Neuropathic pain 

Neuropathic pain is pain that arise as a direct 
consequence of a lesion or disease affecting the 
somatosensory system as defined by NeuPSIG 
(Special Interest Group on Neuropathic Pain).(34)  
There are a few drugs prescribed for neuropathic 
pain, the three most commonly classes used are:

• Antidepressants or tricyclic antidepressants 
such as Amitriptyline and Nortriptyline. The 
newer selective serotonin reuptake inhibitors 
(SSRI), antidepressant medications. (35) 

• Anticonvulsants such as carbamazepine, 
felbamate, valproic acid, clonazepam, 
and phenytoin. A newer drug, gabapentin 
(Neurontin) is also considered as effective and 
well tolerated. (36)

• Local anesthetics such as IV application of  
lidocaine, tocainide or mexiletine, and topical 
capsaicin could be applied to the skin for 
pain relief, even though it may take several 

applications per day for a long time before it is 
effective. (37) 

h. Adjuvant treatment

 Cancer pain can be treated in different ways, 
but the ideal way is to remove the source of pain by 
surgery, chemotherapy, radiation or some other form 
of treatment. If that is not enough, other pain drugs 
can help to control the pain. These drugs are:

• Corticosteroid drugs have several indications, 
bone and articular pain, neuropathic pain 
caused by infiltration or compression of 
neural structures, metastatic spinal cord 
compression, headache due to increased 
intracranial pressure, and pain due to occlusive 
syndrome by tumor compression or peritoneal 
carcinomatosis. (38)

• Bisphosphonates are analogues of inorganic 
pyrophosphate that inhibit osteoclast activity 
and consequently, reduce bone resorption. 
These are prescribed for patients with bone 
metastasis (e.g., Pamidronate, Zoledronic 
acid). (39)

• Denosumab is a targeted RANK ligand inhibitor, 
is a new therapy for the prevention of skeletal-
related event significantly (SREs), and is an 
alternative to bisphosphonates. Denosumab 
has the advantage of being prescribed for 
patients who have kidney failure it requires no 
adaptation doses instead of bisphosphonates 
(40).

• Anticholinergic drugs could comfort the 
symptoms of intestinal obstruction by 
decreasing intestinal motility and intraluminal 
secretions (e.g., scopolamine, Glycopyrrolate(41)

• Other treatments that could help manage 
cancer pain are myorelaxants, antispasmodics 
and antibiotics. 

It is also be noted that non-medical treatments 
are generally used to help manage cancer pain. 
Many techniques are used in cancer pain that help 
patients reduce the pain and the use of pain drugs. 
These methods include: relaxation, biofeedback, 
imagery, distraction, hypnosis, skin stimulation, 
transcutaneous electrical nerve stimulation (TENS), 
acupuncture, psychosocial and emotional support(42) 
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Conclusion 
In the vast majority of cancer patients, the pain 

can be well controlled with appropriate techniques 
using medical treatment from non-opioids to weak 
opioids to strong opioids depending of the severity 
of pain, and by adding antidepressants and or 
anticonvulsants for neuropathic pain. Likewise, 
non-medical interventions may help reduce the pain 
among cancer patients.

There are several treatment options in managing 
cancer pain but it requires a good understanding 
of the different therapeutic choices and the good 
management of side effects.
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