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fisiopatologia alla terapia



Omeostasi del fosfato
BONE-KIDNEY-GUT NETWORK

T. J. Berndt et al. Am J Physiol Renal Physiol 289: F1170 –F1182, 2005 



Prevalenza Ipofosfatemia

• Hospitalised patients (2.2-3.1%)

• Sepsis (65-80%)

• 1088 patients enrolled in oncology clinical trials showed an 

unexpected 32% prevalence of hypophosphatemia

• Intensive Care Unit (29-34%)

Koljonen et al. JCEM, 2021;106(10):2865-2875

Florenzano P. et al Lancet Diabetes Endocrinol 2020



BMC Anesthesiology (2019) 19:86 



Approccio al paziente con ipofosfatemia e 

diagnosi differenziale

Escludere pseudo-ipofosfatemie: 

• Fattori pre-analitici

• Equilibrio acido-base

• Disordini mielo-linfoproliferativi

• ….

Florenzano P. et al Lancet Diabetes Endocrinol 2020

Rule out condizioni cliniche acute:

-Alcalosi respiratoria acuta

-Chetoacidosi diabetica/sindrome iperglicemica iperosmolare

-Refeeding syndrome

Normal age-dependent values of serum phoshate



Nephrol Dial Transplant (2022) 37: 1411–1416 

adeo noxia atque pernitiosa est nimia
satietas, quam multa praecessit inedia 



Fisiopatologia della refeeding syndrome



1. DECREASED INTESTINAL ABSORPTION

a. Decrease in phosphate intake

b. Phosphate binding antacids

c. Vitamin-D deficiency/resistance

d. Malabsorption

2. REDISTRIBUTION HYPOPHOSPHATEMIA

a. Respiratory alkalosis

b. Refeeding hypophosphatemia

c. Hormonal-induced

d. Rapid cell proliferation

3. RENAL HYPOPHOSPHATEMIA

a. Primary tubular damage

i. Hereditary

ii. Acquired

b. Circulating factors

i. Hyperparathyroidism

ii. PTHrp

iii. Phosphatonins

1. Tumor-induced osteomalacia

2. ADHR

3. XLH

c. Volume expansion

d. Diuretics

e. Liver resection

4. MULTIPLE FACTORS

a. Diabetic ketoacidosis

b. Alcoholism

…….

CAUSES OF HYPOPHOSPHATEMIA
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Florenzano et al. Lancet Diabetes Endocrinol 2020; 8: 163–74 



X-linked hypophosphataemia



Dalle premesse fisiopatologiche alle applicazioni terapeutiche



CLASSIFICAZIONE

Phosphaturic

mesenchymal tumors of 

mixed connective tissue

variant (PMTs)

Osteomalacia secondaria

• Neoplasia prostatica

• Microcitoma polmonare

• Discrasie ematologiche

• Neurofibromatosi

• Sindrome del nevo sebaceo

• Displasia fibrosa dell’osso

• …..

Folpe AL., et al. J Endocrinol Invest. 2018



Terapia medica nel TIO: 
Quando?

• LESIONE TUMORALE NON 
IDENTIFICABILE

• INTERVENTO CHIRURGICO NON 
PRATICABILE (performance status, 
sede..)

• INCOMPLETA RIMOZIONE

• RECIDIVE

• …

Minisola, S. et al. Tumour-induced osteomalacia. Nat. Rev. Dis. Primers 3, 17044 (2017). 



Terapia medica “standard”

• Supplementazione di fosfati e di prodotti attivi di vitamina D

• Sali di fosfato 20-40 mg/kg/die

a dosi refratte

• Calcitriolo 20-30 ng/Kg/die

• ALTERNATIVAMENTE ALFACALIDIOLO

TITOLAZIONE DELLA TERAPIA



TERAPIA STANDARD: pros and cons

VANTAGGI:

• BASSO COSTO

• CONTROLLO DELLA 
SINTOMATOLOGIA 

(astenia, dolore)

• …

LIMITI:

• PROBLEMATICHE 
GASTROINTESTINALI

• IPERCALCEMIA

• NEFROCALCINOSI

• IPERPARATIROIDISMO 
SECONDARIO à TERZIARIO

• COMPARTECIPE DEL RITARDO 
DIAGNOSTICO

Minisola, S. et al. Tumour-induced osteomalacia. Nat. Rev. Dis. Primers 3, 17044 (2017). 



• RAZIONALE: espressione recettoriale
della Somatostatina nei tumori fosfaturici
(SSTR)

CONCLUSIONI:

Octreotide non rappresenta una terapia
efficace per la soppressione di FGF 23

• Differenti sottotipi patogenetici
coinvolti nella neoplasia?

ANALOGHI DELLA SOMATOSTATINA E TIO

Minisola S et al NEJM 2002 May 30;346(22):1748-9 





PATOGENESI

FN1-FGFR1 TRANSLOCATIONS

Minisola S., et al. Nature R.D.P., 2017

Lee JC, J Pathol 235:539–545 



Infigratinib: risposta al  trattamento

Iris R. Hartley et al. N Engl J Med. 2020 October 01; 383(14): 1387–1389. 

LIMITI ATTUALI DI TALE TERAPIA:

Effetti collaterali

Promessa: Seconda generazione di pan-FGFR inhibitor

Pan-FGFr tyrosine kinase inhibitor

(BGJ398/infigratinib)



ALTRE FOSFATONINE: CONSIDERAZIONI TERAPEUTICHE I

Riminucci M, Colangelo L et al et al. Ear, Nose & Throat J. 2020 



Colangelo L, Palmisano B and Corsi A: in preparation

ALTRE FOSFATONINE: CONSIDERAZIONI TERAPEUTICHE II



Non-FGF23 mediated causes of hypophosphatemia

• HHRH

• Acquired Fanconi Syndrome (cisplatino, antivirali, 

gammopatie monoclonali…)

Recently, the use of Tenofovir alafenamide (TAF), a new 

prodrug of tenofovir, has been reported to be significantly less

harmful compared to  Tenofovir disoproxil fumarate (TDF). 



Drug Safety (2022) 45:1019–1036 

FGF23 AND IRON DEFICIENCY



Drug Safety (2022) 45:1019–1036 

FGF23 AFTER INFUSION OF FERRIC CARBOXYMALTOSE 



The lowest phosphate level reported in each case

ranged from 0.16 to 0.77 mmol/L

In all the 15 cases where iFGF23 level was

measured, it was high (1.6 to 7.8 times)

Twenty patients had pseudofractures (14 of the chest

14 of the lower limbs 7 of the pelvis, and 1 of the

upper limb Nine patients had fractures (7 of the lower

limbs, 6 of the pelvis, 4 of the ribs, and 3 of the

vertebra

J Bone Miner Res. 2022 Jun;37(6):1188-1199



IRON AND FGF23:
a new area of research

J Bone Miner Res. 2020 February ; 35(2): 231–238 van Vuren AJ, et al. Front. Physiol. 10:304 (2019)



J Bone Miner Res. 2020 February ; 35(2): 231–238 



Endocrine Journal, 2022, 69(8), 881-896

Advances in understanding of phosphate homeostasis and related disorders
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Take home messagges

• L’ipofosfatemia è un rilievo biochimico spesso ignorato e/o sottovalutato

• Il suo corretto inquadramento diagnostico rappresenta un elemento

indispensabile per un approccio terapeutico efficace

• Disponibilità di nuove strategie terapeutiche

• Future directions: comprensione dei vari fattori regolatori dell’FGF23


