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Carcinoma mammario: quali novità per il 2021?

La gestione della paziente con EBC: situazioni particolari
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FRAX e DeFRA: algoritmi complessi che calcolano il rischio delle principali fratture da 
fragilità (vertebre, femore, omero, polso) integrando la misurazione della BMD con i fattori 
di rischio anamnestici

Rossini M et al. Reumatismo, 2016; 68(1): 1.

Indagine radiologica: tecnica dual-
energy x-ray absorptiometry (DXA) 
che misura la densità minerale 
(BMD) in g/cmq.
T-score: unità di misura ossia 
deviazione standard dal picco 
medio di massa corporea inteso 
come densità minerale media di 
adulti sani
Z-score: unità di misura ossia di 
deviazione standard da una 
popolazione di riferimento analoga 
per sesso, età, etnia

Indagini di laboratorio con dosaggio di: vitamina D, PTH (paratormone sierico) CTX (marker
sierico sensibile e specifico del turnover osseo). Indicato nel monitorare la risposta alle 
terapia riassorbitiva in tempi rapidi senza aspettare i 16-24 mesi per la densitometria. 



Oncologist 2006; 11:1121

(Data from National Osteoporosis Risk assessment (NORA). Siris ES et al. Arch Intern Med 2004; 164)

A proportion of women experienced fracture
without “osteporosis” (defined as T-score<-2.5) 
due other factors not defined with BMD (bone
size, bone geometry, microarchitecture change) 
but supported by FRAX or DeFRA algoritms



Burstein, Goldhirsch, St Gallen 2007

Mammella dati AIRTUM
(edizione 2020)

Incidenza 
(nuove diagnosi attese nelle donne nel 2020)

circa 55.000 
nuovi casi

Mortalità 
(stimati nel 2020)

12.300 decessi

Sopravvivenza netta a 5 anni dalla diagnosi 87%

Sopravvivenza di ulteriori 5 anni condizionata 
ad aver superato il 1° anno dalla diagnosi

89%

Prevalenza in Italia
(viventi dopo diagnosi di tumore mammario)

834.000 donne 
viventi

Prognosis of early breast
cancer improves

Long-term safety of adjuvant
treatment increases

Percentage change in bone mineral density loss in 
spine at 12 months with breast cancer therapies



Breast cancer survivors had a 
significantly increased risk for
all the fractures except for hip

MONITORING AND TREATMENT 
RECOMANDATIONS TO REDUCE 

FRACTURE RISK IN WOMEN WITH 
EARLY BREAST CANCER

Prospective cohort study 
5.1 years follow up
5298 BC patients
80848 women as reference group



Acute toxicity of anticancer therapies routinely monitored and treated
Late side effect → Bone due to chemo-regimens:
• ovarian failure
• loss of vitamin D and calcium for vomiting
• use of glucortisteroids as antiemetic
• immobility fatigue-related

Nina H et al. Acta Oncolo, 2008; 47: 747



Change in mean (+/- SE) Radial
BMD in women with early breast
cancer given Tamoxifen or Placebo 
for 2 years

Change in mean (+/- SE) lumbar
spine BMD in women with early
breast cancer given Tamoxifen or 
Placebo for 2 years

Effects on BMD in post-menopausal breast cancer patients treated for two years with either
Tamoxifen 20 mg daily or placebo (randomized, double-blind trial)







Biochemical bone markers analyzed:
Bone ALP
Serum-collagen type I amino-terminal propeptide (PINP)
Resorption marker serum beta C-terminal crosslinkingtelopeptide of type I colagen (beta-CTX) 
Serum intact parathyroid hormone (PTH)
Index calcium flux to and from bone
DXA



Preponderance of resorption over formation
Non statistical differences observed between three groups

Both BMI and circulating oestradiol correlated
with beta-CTX and PINP

Eur J Cancer, 2007; 43:2523





The three letrozole-containing arms: higher BMD 
loss than tamoxifen-only arm

Sequential administration tamoxifen followed by
letrozole: no long-term protective effect on BMD 
despite shother exposure to AI (due to rapid fall in 

estrogen levels→accelerated loss of BMD)

Letrozolo up-front induce a loss in BMD but
switching to tamoxifen after 2 years increased

BMD







Trial n. of 
patients

Follow up 
(months)

Treatment % Fractures P value

AI vs TAM

ATAC (1) 9366 100 ANA vs TAM 11 vs 7.7 <0.001

BIG 1-98 (2) 4922 60 LET vs TAM 9.3 vs 6.5 0.002

AI after 2-3 years of TAM

TEAM (3) 9779 61 EXE vs TAM 5.0 vs 3.0 0.0001

ABCSGB/ARNO (4) 3224 28 ANA vs TAM 2.0 vs 1.0 0.015

AI after 5 years of TAM

MA-17 (5) 5187 63 LET vs Placebo 5.2 vs 3.1 0.02

(1) HowellA et al. Lancet, 2005; 365(9453):60. (2) Rabaglio M et al. Annn Oncolol, 2009; 20(9): 1489. (3) Van de Velde CJ et al. Lancet, 
2011; 377(9762): 321.  (4) Jakesz Ret al. Lancet, 2005; 366(9484): 455.  (5) Goss PE et al. J Natl Cancer Inst, 2005; 97(17): 1262

Adverse
event

n.  
patients

%
(95%CI)

Grade
3-4

%
(95%CI)

n. 
patients

%
(95%CI)

Grade
3-4

%
(95%CI)

osteporosis 894 38.6 
(36.6-40.6)

10 0.4 
(0.2-0.8)

586 25.2
(23.5-27.0)

6 0.3
(0.1-0.6)

fractures 158 6.8 
(5.8-7.9)

29 1.3 
(0.8-1.8)

120 5.2
(4.3-6.1)

18 0.8
(0.5-1.2)

Exemestane plus ovarian suppression 
(N=2318)

Tamoxifen plus ovarian suppression 
(N=2325)

Pagani O et al. N Engl J med, 2014; 371(2)



LIFESTYLE CHOICES AND PREVENTION

EXERCISE
Aerobic excercise for 15-60 minutes 3 times a week with straining training (low-
medium impact) Coonenberg JJ et al. Osteoporos Int 1999; 9:1

ALCOHOL
Direct toxic effects on osteoblasts. Light consumption may have a beneficial effect
on BMD, heavy intake and binge drinking is associated with drecreased BMD in 
men. Maurel DB et al. Osteoporos Int 2012; 23:1.

SMOKING

It is known to have adverse effects on bone with increased risk of fractures. 
Kenis JA et al. Osteporos Int 2005; 16:155.

FOOD
It is the best source of calcium supplements and vitamin D.
If insufficient, supplements may be used.
Milk and derivates, vegetables (cabbages, spinach), fruits, fish, eggs, almonds.



RANKL binds RANKL receptors on osteoclast precursor Differentiation in mature osteoclasts 
Immunesystem with T cells secrete TNF-alpha that activate osteclasts

Osteoblast secrets osteoprotegerin
Reduces osteoclast activity

Bone resorption

Oral bisphosphonates



All patients received GnRHa. Patients with pre-existing osteoporosis were excluded





A. TAM alone
B. ANA alone
C. TAM+zolendronic acid
D. ANA+Zolendronic acid



Prospective, double-blind, placebo-controlled, phase 3
From december 2006 to July 2012
3425 postmenopausal EBC HR+, receiving aromatase inhibitors
Random 1:1: denosumab 60 mg or placebo every 6 months



Trial Treatments n. of 
patients

Results P-value

Chemo-induced 
ovarian failure

Hershman Dl et al
J Clin Oncol, 2008; 26(29): 4739

ZA 4 mg q 3 months vs 
placebo for 1 year

101 L/S BMD 0% ZA vs -3.0% 
placebo

<0.001

Shapiro Cl et al
Eur J Cancer, 2011; 47(5): 683

ZA 4 mg q 3 months vs 
control for 1 year

441 L/S BMD 1.2% ZA vs -6.7% 
control

<0.001

GnRH-agonist

Gnant M et al
Lancet Oncol, 2008; 9(9):840

ZA 4 mg q 6 months vs 
control for 3 years

404 L/S BMD 4.0% ZA vs 
baseline

L/S BMD -6.7% vs baseline

0.02

0.001

AI

Coleman R et al
Ann Oncol, 2013; 24(2):398

ZA 4 mg q 6 months for 
5 years vs delayed ZA

1065 L/S BMD 5.7% vs delayed <0.001

Gnant M et al
Lancet 2015; 386(9992): 433

Denosumab q 6months 
vs placebo for 5 years

3425 Fractures in denosumab
group 92 vs 176 in placebo

<0.0001



Effects on

(of new remodeling units)

(Oral therapy: alendronate e risendronate)



Greater BMD response at the spine than at the hip for all agents due to differences in bone
turnover marker response

Early decrease (2-4 weeks) in bone
resorption markers:  zolendronic acid 

has more rapid effects than
alendronate



994 postmenopusal women with osteoporosis and all with supplement of calcium
Placebo or alendronate (5 or 10mg/daily for 36 months -20 mg for 24 months and 5 mg for 12 months)



Other controndications to the use of oral bisphosphonate:

Severe gastrointestinal effects:
-Dyspepsia, nausea, vomiting, abdominal pain
-Severe esophageal irritation in 1.3-1.5% of patients
(gastoesophageal reflux is a relative controindication)

Inability of patients to drink at least 8 oz of water and maintains an upright posture for at least
30 minutes

Hypocalcemia and hypersensitivity to bisphosphonates use





Women at high risk of vertebral fractures or those with very low BMD: best 
continue after 5 years

Women without high risk of vertebral fractures or very low BMD: “drug holiday” 
after 5  years.

Residual effect of some biphosphonates such as alendronate and zolendronic acid 
after stopping for up to 5 years: BMD results were supported by a continued
reduction in bone turnover marker due to a greater affinity for hydroxyapatite
than risendronate and ibandronate

(Data from FLEX study . BlacK DM et al. JAMA, 2006; 296)

HOW LONG TO TREAT – WHAT HAPPENS WHEN BISPHOSPHONATE 
THERAPY IS STOPPED?



7-year randomized, placebo-
controlled trial of supplement of
calcium and vitamin D in 36282 

postmenopausal women



Calcium supplements
It showed a reduction of bone turnover by 20%
and a fracture reduction by 10%. 
Side effects include GI discomfort, renal calculi, increased
occurence of vascular disease by 13-22% (debate on going)
Reid IR et al. Am J Med 2006; 119:777. Tang BMP et al. Lancet 2007; 370:657 Bolland MJ et al. BMJ 2008; 336:262

Vitamin D 
The optimal level of vitamin D remains a matter of further research, 
and the data on its ability to reduces fractures is limited.
Ross AC et al. J Clin Endocrinol Metab 2011; 96:53.



NCCN Guidelines Version 3.2020 (BINV-16)

«Women on an aromarase inhibitor or who experience ovarian failure secondary to
treatment shoul have monitoring of bone health with a bone mieral density
determination at baseline and periodically thereafter. The use of a bisphosphonate
(oral/IV) ore denosumab is acceptable to maintain or to improve bone mineral
density and reduce rik of fractures in postmenopausal (natural or induced) patients
receiving adjuvant endocrine therapy».

LINEE GUIDA AIOM 2019
Si raccomanda di considerare l’uso di bisfosfonati o denosumab
all’inizio della terapia endocrina adiuvante con antiaromatasi per
pazienti postmenopausali o per pazienti premenopausali al
momento dell’amenorrea indotta da chemioterapici o da GnRH.

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiVxbfJ09_aAhVMWxQKHdPgD04QjRx6BAgBEAU&url=http://www.aiom.it/fondazione-aiom/1,107,1,&psig=AOvVaw2Kj9LYcMoHnKcMqC63dlgL&ust=1525097099807773


Secondo la nota AIFA 79 (determina n. 589 della GU n. 115 del 20/05/2015) sono 
prescrivibili a carico del SSN come farmaci di 1° scelta: 
-Alendronato (+/-vitD) 70mg/OS, 1 volta/settimana
-Risendronato 35mg/OS, 1 volta/settimana
-Zolendronato 5mg/IV (non prescrivibile dall’oncologo)
-Denosumab 60 mg/SC/ ogni 6 mesi (piano terapeutico, rinnovabile ogni 12 mesi) 

PREVENZIONE PRIMARIA  DELLE FRATTURE OSTEOPOROTICHE 
IN DONNE IN MENOPAUSA DA TERAPIE ADIUVANTI PER 

CARCINOMA MAMMARIO

Anamnesi : 
fumo, alcool, familiarità per osteopatia, patologie osteoarticolari pre-esistenti, farmaci

MOC-DEX basale e ogni 24 mesi a seguire

Dosaggio vitD, PTH, CTX

Ortopantomografia e valutazione odontoiatrica 


