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Cancer Prevalence

Presented By Judith Paice at 2017 ASCO Annual Meeting



Estimated Number of Survivors by Cancer Site

Estimated number of survivors by cancer site

De Moor, Cancer Epidemiol Biomark Prev 2013



In Italy: AIRTUM register, 2021



How many italians are living with cancer diagnosis nowadays?

I NUMERI DEL CANCRO IN ITALIA Italia 2021. AIOM-AIRTUM. www.aiom.it

3,600,000



Glare PA, J Clin Oncol 2014
Paice JA, J Clin Oncol 2016

A renewed interest to pain 
in cancer survivors



Glare PA, J Clin Oncol 2014

Pain in survivors

 From short-term to chronic problem

 Define who is responsible for comprehensive pain management 

program and prescribing

 Maintain a multidisciplinary approach when needed

 Evaluate…

→ late effect or recurrence/second primary?

→ change during time (intensity, frequency, charact)



 55% in patients on anticancer treatment

 39% in patients after curative treatment 

 66% in patients with metastatic,   

advanced, or terminal disease

No changes in prevalence of pain across treatment journey.

Moreover, moderate to severe pain (NRS > 4) = 38% of the pts

Van den Beuken. Ann Oncol 2007
Marieke HJ. J Pain Sympt Manag 2016

PREVALENCE OF CANCER PAIN



I NUMERI DEL CANCRO IN ITALIA Italia 2018. AIOM-AIRTUM. www.aiom.it

LET’S DO THE MATH IN ITALY….

40% of cancer patients refers pain -> 

1.360.000 pats

1-5% reports severe pain, needing invasive 

therapies -> 13.600-68.000 pats ???

How many italians are living with cancer diagnosis nowadays?



Dolore NEL Cancro 

O

Dolore DA Cancro?



Magee D, Pain Manag 2019

CANCER PAIN



Chronic pain syndromes directly related to cancer
Nociceptive pain syndromes: visceral



Risultati immagini per massa tumorale
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Chronic pain syndromes directly related to cancer
Nociceptive pain syndromes: somatic

Tumor-related bone pain:

• Multifocal bone pain 

• Vertebral syndromes 

• Pain syndromes related to pelvis and hip 

• Base of skull metastases

Tumor-related soft tissue pain 

Paraneoplastic pain syndromes 
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BM are the most common cause of cancer-related 
pain1,2 that can affect patient’s QoL

70 to 85% of prostate or breast cancer patients and 30% 
to 40%  of lung cancer patients present bone met during 
the course of their illness 

Treatment: multiple approaches (RT, surgery, CT, 
BP, NSAIDS, opioids)3

Bone cancer pain is one of the most dfficult of all
chronic pains to fully control. Why?

1.BM are not limited to a single site

-Efficacy of analgesics are limited by significant AEs

-Somatic+neuropathic component2

2.SREs are frequent pain-producing complications associated with BM

1Coleman RE. et al. Clin Cancer Res 2006
2Mercadante S. Pain 1997
3Ripamonti C. et al.  Ann Oncol 2012

Trattare il bone cancer

PAIN: perché ci 

confonde così tanto?



Pain related to bone metastases has a 
multifactorial etiopathogenesis



NGF

Osteclast

Mercadante S. et al. Pain 1997
Smeyne RJ. et al.Nature 1994
Bloom AP. et al. J Pain 2011
Jimenez-Andrade JM. et al. J Neurosci 2010

Courtesy by L. Costa
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▪ Canine prostate cells injected into

the mouse bone

▪ Prostate cells do not express 

detectable levels of m RNA coding

for NGF

▪ Associated stromal (such as

OSTEOCLASTS), inflammatory and 

immune cells (10-70% of the tumor

mass)are the source of NGF

▪ NGF can induce a 10-70 fold

increase in density of sensory nerve

fibers

Remarkable and dramatic

sprouting of nerve fibers with 

unique

• Morphology

• Organization

• High density

that in normal bone

NGF is required (anti-NGF blocks

the neuroma-like formation and 

sprouting of sensory nerve fibers)



Skeletal Related Events (SREs)

Saad F, et al. J Natl Cancer Inst 2004 
Sartor O, et al. Lancet Oncol 2014 

• hypercalcaemia: further complication

• The prevention of SREs and pain control at rest and on movement
have a significant impact on patients’ daily life activity, mobility and
QoL.



‘Top 10’ ranked HRQoL issues for cancer patients 
with bone metastases

1 • Long-term (chronic) pain

2 • Difficulty carrying out usual daily tasks (shopping, housework etc)

3 • Worry about becoming dependent on others

4 • Worry about loss of mobility compromising independence

5 • Worry about disease progression, deterioration in condition and future complications

6 • Ability to perform self-care

7 • Difficulty in carrying out meaningful activity (including employment)

8 • Ability to perform role functioning (including domestic and family roles)

9 • Financial burden due to the illness

10 • Hope treatment will reduce pain as much as possible

Harris K, et al. Eur J Cancer 2009;45:2510−8. Courtesy by L. Costa



Analgesics and bone pain



STEP 3   
NRS 7-10

STEP 2   
NRS 4-6

STEP 1   
NRS 1-3 NSAIDs-PARACETAMOL 

WEAK OPIOIDS  +/-
NSAIDs-PARACETAMOL

STRONG OPIOIDS  +/-
NSAIDs-PARACETAMOL

STRONG RECOMMENDATION

WEAK RECOMMENDATION

MILD-MODERATE
PAIN

MODERATE-SEVERE
PAIN

Periodical reassessment of cancer pain. 
Use rescue medications. If pain not

controlled go on the next step

Periodical reassessment of cancer pain. 
Use rescue medications. If pain not

controlled do not change opioid but go 
on the next step

Increase the dose of opioid every day,  
considering the number of opioid

rescue doses used, 
till pain control or side effects

Side effects

Persisting
Pain

Go on or, if necessary, opioid or route of opioid
administration switching, using an equianalgesic
dose of the same or different opioid:

Oral or transdermal Long acting opioid
Symptomatic treatment 

Reasses the pain intensity and  its causes
Consider the type and/or  doses of adjuvants
Consider opioid or route of opioid administration
switching
Consider invasive interventions
Team decision

Use always rescue 
doses to treat
Breakthrough Pain

Adjuvant drugs such as corticosteroids,anticonvulsants,antidepressants, should be considered at any 
step when necessary

MILD PAIN

Treatment of cancer bone pain: analgesics (ESMO GLs)

STRONG RECOMMENDATION



Can we overlap the second step in bone related
moderate pain? Yes, we can



Uncomplicated
bone 

metastases
Bone pain?

Complicated bone 
metastases (spinal cord

compression or 
impending fracture)?

Radiotherapy and/or surgery should 
be promptly considered, when 
appropriate. Zoledronic acid,

denosumab, or pamidronate should be 
given  because showed  to delay the 

first and subsequent SREs.
USE ANALGESIC THERAPY

The same strategies 
suggested for 

uncomplicated bone 
metastases with or 
without bone pain

Zoledronic acid, denosumab, or pamidronate
should be given also in absence of pain. These 

drugs demonstrated to delay the appearance of 
pain. 

Zoledronic acid, denosumab or pamidronate (only in

breast cancer) plus calcium and vitamin D

supplementation should be given, in addition to

antalgic radiotherapy. These drugs showed to delay

SREs and to reduce pain.

USE ANALGESIC THERAPY

Previous SRE: 
radiotherapy, bone 

surgery

Zoledronic acid, 
denosumab, or 

pamidronate should be 
given because showed  to 

delay  the  subsequent 
SREs.

Zoledronic acid,
denosumab, or 

pamidronate should be 
given because showed  to 

delay  the first and the  
subsequent SREs.

YES

Treatment of pain due to bone metastases: 
bone targeted therapies (ESMO GLs)

ON

ON ON

YES YES



ZA (Zoledronic Acid)

Berardi R, Santini D et al LG disordini elettrolitici www.aiom.it

http://www.aiom.it


Bisphosphonates have a direct apoptotic effect on
osteoclasts. They inhibit their differentiation and
maturation and reduce bone pain and the use of analgesics.

Modif. da: Figura, N.

et al.Mechanisms of,

and Adjuvants for,

Bone Pain. Hematol.

Oncol. Clin. N. Am.

2018, 32, 447–458



Tanezumab e l’NGF



Denosumab e l’asse RANKL/RANK



Il rischio ONJ è dietro 

l’angolo. Effettuare 

SEMPRE videat

odontoiatrico ed eventuale 

bonifica del cavo orale!!  

Fusco V. Expert Opin Drug Saf. 
2016 



Chronic pain syndromes directly related to cancer
Neuropathic pain syndromes 

Leptomeningeal metastases

Malignant painful radiculopathy

Painful cranial neuralgias

Radiculopathies

Plexopathies

Painful peripheral mononeuropathies

Paraneoplastic sensory neuropathy



©Il pensiero Scientifico Editore



• Flogosi, fibrosi, 
necrosi post-attiniche

• Derivati della vinca
• Platino e derivati
• Taxani
• Bortezomib
• Talidomide

• Post-toracotomia
• Post-

mastectomia
• Post-amputazioni

DOLORE NEUROPATICO IATROGENO

Caraceni A, Portenoy RK; Working Group of the IASP Task Force on Cancer Pain. Pain 1999
Urch CE, Dickenson AH. Neuropathic pain in cancer. Eur J Cancer. 2008;44:1091–6.



Chronic pain syndromes associated with cancer
treatment

Chemotherapy-related pain syndromes / Immunotherapy ?

Hormonal therapy-related pain syndromes 

Radiation-related pain syndromes 

Surgical pain syndromes 



Chemotherapy-induced peripheral neuropathy CIPN 

S. Zhang/Seminars in Oncology 48 (2021) 

The prevalence of CIPN is dependent on the
type of malignancy, drug regimen, cumulative
doses, duration, synergistic neurotoxicity from
prior chemotherapy, comorbidities, and other
risk factors



Immunotherapy-induced pain

Elad S, et al. Immunotherapy-Related Oral Adverse Effects: Immediate Sequelae, Chronicity and Secondary Cancer. Cancers (Basel). 
2023 Sep 28;15(19):4781. doi: 10.3390/cancers15194781. PMID: 37835475; PMCID: PMC10571987.



Dolore da radioterapia

«Dolore procedurale»
DA TERAPIE





Dolore post chirurgia

«Dolore procedurale»
DA TERAPIE
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Dolore post chirurgia: Epidemiologia

Incidenza di dolore neuropatico post-operatorio:
• Amputazioni 30-50 %
• Toracotomie 30-40 %
• Mastectomie 20-30 %
• Ernia inguinale 10 %
• Colecistoctomie 27 %
• Failed back surgery syndrome 40 %
• Safenectomie 27 %

Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical pain: factor and prevention. 
Lancet 2006; 367: 1618-25. 

Shipton E. Post-surgical neuropathic pain. ANZ J Surg 2008; 78: 548-55. Perkins FE, 
Kehlet H. Chronic pain as an outcome of surgery. Anesthesiology 2000; 93: 1123-33.

In riduzione con tecniche 
di anestesia LR?



Dolore nell’area dell’intervento chirurgico che persiste per molti mesi o anni oltre il 
consueto corso di guarigione naturale di un dolore acuto. E’ diverso dal dolore pre-
operatorio.

Caratteristiche prevalentemente neuropatiche, spesso associato a parestesia, iperalgesia e 
allodinia

Meccanismi etiopatogenetici:

- Lesioni traumatiche di nervi (sezione, ischemia, intrappolamenti)

- Trazione strutture anatomiche

- Intolleranza di impianto protesico

- Sindromi aderenziali addominali

- Sacrificio di strutture anatomiche non necessariamente interessate da malattia. 

Dobrogowski J, Przeklasa-Muzyska A, Wordliczek J. Persistent post-operative pain. 
Folia Med Cracov 2008; 49: 27-37.

Finnerup NB, Sindrup SH, Jensen TS. Chronic neuropathic pain: mechanisms, drug 
targets and measurement. Fundam Clin Pharmacol 2007; 21: 129-36.

Elon E. Post-surgical neuralgia. Pain 2004; 111: 3-7.

Dolore post chirurgia: Epidemiologia



The dark side of the moon…



«Dottore, mi creda, avrei preferito 

tenere il tumore,  piuttosto di avere 

tutto questo dolore»

Enzo F., 51 anni, 2015; Enrico D., 54 anni, 2016…



Hypotheses, novelties and future perspectives



Background

Study

Rationale

Study Design

Study

objectives

Methods

Patient’s

Selection

Conclusions

and future 

prospectives

BackgroundVICIOUS CYCLE 

OF BONE 

DESTRUCTION

• Considerable pain

• Skeletal fractures

• hypercalcemia

• BP attenuate osteclast

activity

• Denosumab interferes

with RANK/RANKL 

pathway

• Den reduces SREs

that are pain 

producers

Clohisy DR. et al. Orthop Relat Res 2000

Clezardin P. et al. Cancer Res 2005

Lipton A. et al. Curr Opin Support Palliat Care 2008



Role of cannabinoids in the treatment of bone pain

In 2017, The National Academies of Sciences,
Engineering, and Medicine published a statement that

• the use of cannabis for the treatment of pain is
supported by well-controlled clinical trials

• there is substantial evidence that cannabis is an
effective treatment for chronic pain in adults.

Committee of the Health Effects of Marijuana . An evidence review and research agenda. The health effects of cannabis and 
cannabinoids. The current state of evidence and recommendations for research. Washington, DC: The National Academies Press; 2017. 



Phytocannabinoids and pain

In pain, cannabinoids act at different levels of the sensitive
pathways:

at the spinal level with activation of K receptors for
opioids;

at the level of the periaqueductal gray matter 
(mesencephalic area particularly rich in opiate receptors, 

fundamental station of the descending inhibitory 
pathways) with the inhibition of GABA and glutamate, the 

effect of dopamine D2 receptors

Cichewicz DL, Martin ZL, Smith FL et al. J Pharmacol Exp Ther 1999.



Cannabinoids have been shown to be more effective in
the treatment of neuropathic pain: it is hypothesized
that the Aδ fibers, which are myelinated, of small
caliber, are more closely related to the
mechanoreceptors that detect the tactile sensation to
the pressure and are present only in the skin. On these
fibers there is a prevalence of cannabinoid receptors

compared to those for opioids that are higher in C
fibers.Aδ: CBD1 receptors

C: Mu (opioids) receptors

Enhancement mu opioid antinociception by oral delta9-

tetrahydrocannabinol: dose-response analysis and receptor identification. 
Cichewicz DL, Martin ZL, Smith FL et al. J Pharmacol Exp Ther 1999.

Cichewicz DL, Martin ZL, Smith FL et al. J Pharmacol Exp Ther 1999.



BTcP: consider inhaled medical cannabis

Dried flower vaporization is the referred mode of 
administration

Smoking cannabis is associated with inflammation of the 
airways bronchitis, respiratory infections.

When using medical cannabis to manage breakthrough 
pain, a balanced THC:CBD or THCpredominant product 
may be used as needed

Medical cannabis treatment for breakthrough pain



5%

10-20%

75-85%

LA SCALA ANALGESICA W.H.O. NEL 21° SECOLO

INVASIVE TECHNIQUES

OPIOID ROTATION

STRONG OPIOIDS 
NSAIDs/PARACETAMOL & 
ADJUVANTS

NSAIDs/  ADJUVANTS

WEAK OPIOIDS 
NSAIDs/PARACETAMOL & 
ADJUVANTS

Modif. from: Study group of Italian Society of Anaesthesiology, 2002;

http://www.who.int/cancer/palliative/painladder/en/index.html

http://www.ilfattoalimentare.it/wp-content/uploads/2013/04/who-logo.jpg

 Invasive Techniques

 Invasive Techniques

 Invasive Techniques

 Invasive Techniques 

Diagnosis: estabilish goals of therapy

CANNABINOIDS

http://www.who.int/cancer/palliative/painladder/en/index.html
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L’ONCOLOGO

L’ALGOLOGO

…E IL PALLIATIVISTA

vittorio.guardamagna@ieo.it
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