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Prevalence of POB (%)

No data

0.00-1.00

1.01-2.00
B 2.01-3.00
B :01-5.00
. - 5.00

Focus
[High prevadence)
XX Lancashire (UK)  [6.3-8.3]
fl Vitigudino (Spain) 5.7
$ Cabrera (Spain) [6.4]
¥X Campania (taly) [no data]

Prevous
prevalonce

Previous
provavnce

dola

L Corral-Gudino et al. Bone 2013
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EAGTTWON ETITTOAQGUOU

Last X-ray survey  First X-ray survey Odds Ratio Odds Ratio
_StudyorSubgroup ~~~ Events  Total Events  Total Weight M-H,Random,95%ClI __ M-H, Random, 95% CI
Denmark (1982-2001) 3 950 12 1006 6.0% 0.26 [0.07, 0.93]
Greek (1982-2001) 3 912 4 901 46% 0.74 [0.17, 3.32)
ltaly (1986-2001) 1 1219 10 2305 10.2% 2.09 [0.89, 4.93]
Norway (1982-2001) 3 890 5 1027 4.9% 0.69 [0.16, 2.90]
NZ Auckland (1998-2006) 3350 27 979 18.3% 0.94 [0.61, 1.46)
NZ Dunedin (1982-1998) 1019 45 1000 17.2% 0.56 [0.35, 0.92)

Spain (1982-2001) 1587 19 1766 10.6% 0.47 [0.20, 1.07]
Switzerland (1982-2001) 950 6 1041 41% 0.36 [0.07, 1.81]
UK (1977/1980-1995) 9828 496 9515 24.1% 0.48 [0.41, 0.56]

Total (95% CI) 20705 19540 100.0% 0.64 [0.45, 0.91]
Total events 396 625
Heterogeneity: Tau?=0.13; Chiz=19.93, df =8 (P = 0.01); 1= 60%

Test for overall effect: Z=2.47 (P =0.01) 0.01 0.1 1 10 100

First survey % > Last Last survey % > First

L Corral-Gudino et al. Bone 2013



ENVIRONMENTAL
TRIGGERS

/Ire A10NS (Paramyxovirus)
Pollution (pesticides, dioxins)
Ca and/or vitamin D deficiency J N )

Metal exposure

LOCAL

FACTORS
Biomechanical Stress
(increased blood flow)
others...

NaBoyéveia

. PREDISPOSING GENES

| / Rare Variants (mutations)

J ZNF687
) ﬂ (TNFRSF11A, FKBP5)
A \ others...

: N o Common Variants
f -,‘f / / ;r l‘r _/ :

PAGETIC OPTN
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others...
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L Gennari et al. Calcif Tissue Int 2019
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o Skull 22.2%

(X S221\(_Spine 35.1%

| ' Pelvis 60.2%
.‘ \ N I | i? }
\ '\ Femur 32.3%

'k—— Tibia 15.5%

e

L Gennari et al. Calcif Tissue Int 2019
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] ] . Xpovia «iyjopitida» & HETWTTIAIO
Osteoporosis circumscripta ke@aAaAyia, TALP=434 IU/L

scapee www.medscape.com “Cotton Wool”

Source: Appl Radiol © 2003 Andam;n Publishin

P Bhargava et al. NEJM 2010
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FR Singer. Best Pract Res Clin Rheumatol 2020
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[1p0o0deuTIKO AAYOG Aekavng, 1oxiou AE, yovaTtog AP, wuwv auew Kal 0o0@UOoGg
TALP=943 IU/L b

BJ Sheane et al. J Clin Rheumatol 2008



A Abelson. Curr Med Res Opin 2008



AF Lombardi Radiol Clin N Am 2022



OcTteoodpkwpua eTTi vooou Paget

AF Lombardi Radiol Clin N Am 2022



‘ExTaon vooou

M Colina et al. Rheumatol Int 2008



Baseline Month 3 Monthi2
Patient

Cf\

SA Polyzos et al. J Bone Miner Metab 2008



Follow-up
o TSAP

e PINP

e BSAP (20% cross-reactivity pe nmrartikiy ALP)
e CTx (aCTxvs. BCTx)

e 2 TTIVONpoypapnua

e OTav @uaioAoyikoi BT markers

SA Polyzos et al. Expert Rev Endocrinol Metab 2009 Endocrine Society Guidelines JCEM 2014
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System

Complications

Common

Rare (< 1%)

Osteoarticular

Neurological

Metabolic

Cardiovascular

Neoplastic

Bone pain

Bone deformity

Osteoarthritis at adjacent joints
Fractures

Hearing loss

Tinnitus

Hyperparathyroidism*

Spinal stenosis

Cranial nerve deficits
Basilar impression
Hydrocephalus
Paraplegia, paraparesis
Vascular steal syndrome
Hyperuricemia
Hypercalcemia
Nephrolithiasis

High output heart failure
Generalized atherosclerosis
Endocardial calcifications
Aortic stenosis

Sarcomas
Giant cell tumor

L Gennari et al. Calcif Tissue Int 2019




NoonpoTtnra

TABLE 3. PREVALENCE OF MORBIDITIES IN PAGET’S DISEASE PATIENTS AND CONTROLS'®

Paget’s disease group Control group Crude
(n = 2465) (n =7395) relative risk

No. of cases Rate (%) No. of cases Rate (4%) Ratio 95% CL

Back pain 601 10.2 887 4.¢ 2.1
OA-—osteoarthritis 352 5.6 619 K 1.7
Dizziness/giddiness 322 678 : 1.3
Fracture 194 2.8 437 2. 1.2
Femur/hip fracture 71 137 ). 1.4
Hearing loss 170 2.4 296 . 1.6
Hip arthroplasty 104 93 ) 3.1
Knee arthroplasty 25 : 6
Tinnitus 47 8 K 1.5
Cranial nerve disorder 17 C 2 1.2
Malignant neoplasm of bone 1 %

HG Bone J Bone Miner Res 2006



EAdTTWON coBapnc vooou

Sociodemographic data and comorbidities at first visit for PDB Historical cohort (N = 173) Contemporary cohort (N = 195) Unadjusted p-value® Adjusted p-value

Sex, n (%) Women
Men
Age at PDB diagnosis, mean + standard deviation
Positive family history of PDB, n (%)
Ever smoker, n (%)
Marital status, n (%) Single
Divorced
Married
Widowed
Ethnicity, n (%) Arabic
African
Caucasian
Primary osteoarthritis, n (%)
Hypertension, n (%)
Atherosclerotic coronary disease, n (%)
Rheumatoid arthritis, n (%)
Chronic obstructive pulmonary disease, n (%)
Osteoporosis, n (%)

67/173 (38.7 %)
106/173 (61.3 %)
58.5 * 10.1
47/140 (33.6 %)
8/18 (44.4 %)
0/3 (0.0 %)

0/3 (0.0 %)

3/3 (100 %)

0/3 (0.0 %)

0/7 (0.0 %)

0/7 (0.0 %)

7/7 (100 %)
13/34 (38.2 %)
11/34 (32.4 %)
7/34 (20.6 %)
1/34 (2.9 %)
1/34 (2.9 %)
4/34 (11.8 %)

91/195 (46.7 %)
104/195 (53.3 %)
68.7 £+ 10.7
23/167 (13.8 %)
47/99 (47.5 %)
4/26 (15.4 %)
2/26 (7.7 %)
14/26 (53.8 %)
6/26 (23.1 %)
1/85 (1.2 %)
1/85 (1.2 %)
83/85 (97.6 %)
40/118 (33.9 %)
67/118 (56.8 %)
21/118 (17.8 %)
5/118 (4.2 %)
3/118 (2.5 %)
19/118 (16.1 %)

0.1400

<0.0001
<0.0001
1.0000
0.5161

1.0000

<0.0001
0.0024
1.0000
1.0000

* Based on Chi-square exact test or Wilcoxon Mann Whimey test.

E Gendron et al. Bone 2023



EAGTTWON coBapric vooou

Clinical characteristics at first visit for PDB Historical cohort (N Contemporary cohort (N Unadjusted p- Adjusted p-

= 173)

= 195)

value®

value

Incidental diagnosis, n (%)
Bone pain related to PDB, n (%)
Number of bones affected, median (interquartile range)
Renier's index", mean + SD (%)
Monostotic, n (%)

Skull, n (%)

Lower limb, n (%)

Upper limb, n (%)

Pelvis, n (%)

Spine, n (%)

Other, n (%)

Complications of PDB

Bone deformity, n (%)

Fracture of pagetic bone, n (%)

Orthopedic surgery related to PDB complications, n (%)
Secondary osteoarthritis, n (%)

Gait instability, n (%)

Hearing disorder, n (%)

Spinal stenosis, n (%)

Urinary lithiasis, n (%)

Osteosarcoma, n (%)

16/24 (66.7 %)
20/38 (52.6 %)
2(1;5)

12.5 + 9.5
53/173 (30.6 %)
33/106 (31.1 %)
59/106 (55.7 %)
35/105 (33.3 %)
68/105 (64.8 %)
39/105 (37.1 %)
9/105 (8.6 %)

26/48 (54.0 %)
11/30 (36.7 %)
6/21 (28.6 %)
16/31 (51.6 %)
3/8 (37.5 %)
11/18 (61.1 %)
5/9 (55.6 %)
1/1 (100.0 %)
0/7 (0.0 %)

97/113 (85.8 %)
64/123 (52.0 %)
1(1;3)

8.2+ 7.6
118/195 (60.5 %)
43/150 (28.7 %)
60/150 (40.0 %)
24/150 (16.0 %)
83/150 (55.3 %)
34/149 (22.8 %)
11/150 (7.3 %)

15/115 (13.0 %)
7/105 (6.7 %)
8/91 (8.8 %)
46/107 (43.0 %)
10/24 (41.7 %)
27/52 (51.9 %)
12/24 (50.0 %)
4/10 (40.0 %)
0/78 (0.0 %)

0.0369
1.0000
<0.0001
<0.0001
<0.0001
0.6793
0.0157
0.0015
0.1547
0.0165
0.8140

1.0000

<0.0001
<0.0001
<0.0001
1.0000
0.9281
0.0897
1.0000
0.9762
1.0000

E Gendron et al. Bone 2023




Oc¢parreia-MNore;

Table 1 Indications for therapy in asymptomatic Paget’s disecase of
bone

Age at diagnosis: lower than 50 “We recommend treatment
Location of the bone lesion [2—4, 7, 8, 10, 26] With a blSphOSphOnatG for

Limbs (close to joints) (risk of osteoarthritis)

Lytic lesions (risk of fracture) mOSt patients Wlth aCtive

Hip

Cervical and thoracic spine (risk of neurologic complications: spinal J =
Paget’s disease who are at

stenosis or pagetic steal syndrome)

Skull (particularly the base: risk of hearing loss and/or other I’iSk Of future Compllca tlons_ 7

neurologic complications)

Jaws (facial deformity, buccal malocclusion)

Elevated values of TAP [25, 28] (more than twice the upper limit of
nomal)

Planned orthopaedic intervention

TAP = total alkaline phosphatase activity B
urned-out?

Belgian Bone Club Guidelines Osteoporos Int 2007 Endocrine Society Guidelines JCEM 2014



Xwpic Oepartreia

CJ Vellenga Radiology 1984 IR Reid Bone 2010
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KaAaitovivn
ETidpovarn
KAodpovaTn
TiIAoudpovartn
luTTAVOPOVATN

Recommended Bisphosphonate Dosing

Dosage

5 mqg given 35 a single infusion over 15 min.
Retreatment & seldom required within 5 y
Alendronate 40 mg/d for 6 mo. Retreatment may be
required between 2 and 6y
Risedronate 30 mg/d for 2 mo. Retreatment may be
required between 1 and Sy

“ The authors recognize that the official genenc name for this drug s

e have elected to use ".,'»:-».“:C'C- e, sten h L4
i et o it e [lauidpovarn

Endocrine Society Guidelines JCEM 2014



Picedpovarn vs. ZoAedpoviko (RCT)

>

[ Zoledronic acid
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IR Reid et al. NEJM 2005



Picedpovarn vs. ZoAedpoviko (RCT)
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Risedronate

Zoledronic acid

of Type | Collagen (ng/ml)
Serum BC-Telopeptide of
Type | Collagen (nmol/liter)

— Risedronate -
\\I ——————————————— :E

Zoledronic acid
p

<0.001 )
P<0.001 P<0.001

P<0.001 P<0.001
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P<0.001

IR Reid et al. NEJM 2005



O Risedronate group at 3 mo [ Risedronate group at 6 mo Zoledronic
[ Zoledronic acid group at 3 mo [l Zoledronic acid group at 6 mo Risedronate  Acid

% of Patients
-/

Physical functioning 34 43

b
————1P<0.05 (P<0.05)

Physical role '—'E':

Bodily pain 50 (P<0.05)

General health

e {P<0.05 (P<0.05)
- ———

Vitality

e 1P<0.05

i
T

I

Social functioning

Emotional role

Mental health

Physical-component

P<0.05 (P<0.05)
summary

——1P<0.05

Mental-component
summary

Change from Baseline Score

IR Reid et al. NEJM 2005




Picedpovarn vs. ZoAeOpoVIKO - ETTEKTOON

START OF EXTENDED
OBSERVATION PERIOD

- ZOLEDRONIC ACID
0 = = = RISEDRONATE

=
2
w
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a
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Q
o
a
w
P4
§
<
=
S
x
W
0

12 18
TIME FROM INITIATION OF THERAPY (MONTHS)

D Hosking et al. J Bone Miner Res 2007



ZoAevooVvIkO o€ vOoo Paget

TSAP Scintigraphic Index

SA Polyzos et al. J Bone Miner Metab 2008



Denosumab (60 mg) ot v. Paget

Serum total AP

31 August 2010 25 July 2011
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Bone resorption markers

T~ S-ICTP

S-CTX-ll L

R P Schwarz et al. Bone 2012

Time (months)




AcBéoTio, payvrolo kai Birapivn D

e [10AU TTpOCOXN TTPO TNG XOPNYNONG
QVTIOOTEOKAQOTIKAC AYWYNC

e EI0IKG o€ uwnAO puBUO OCTIKNC
QVOKATAOKEUNC

SA Polyzos et al. Exp Clin Endocrinol Metab 2011
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Paget’s Paget’s Paget’s Paget’s | Paget’s
Suspected Diagnosis Assessment Treatment Monitoring

Localized Bone X-ray of site > ;
Pain or Deformity - Radionuclide 5mg IV iz:s?szrr:;es:?.
bone scan

or and ) ©0°"' mmm Xrav bone
acid remodeling

Alkaline
phosphatase
level?

Elevated alkaline X-ray of Skull
phosphatase with and Facial
other etiologies Bones,
excluded Abdomen,
and Tibiae

markers, as
indicated

E Hsu. Curr Opin Endocrinol Diabetes Obes 2019



Main clinical
presentation

Plain X-ray of

© skul

and facial
bones

Abdomen

e Tibiae
are recommended as initial

Diagnosis AT ke
and definin _ Radionuclide bone scintigraphy (RBS)

g RBS in addition to targeted X-ray, are recommended
extent of as a means of fully and accurately defining
PDB the extent of metabolically active PDB.

Magnetic resonance imaging (MRI)
or computed tomography (CT):
-Not recommended for the diagnosis of PDB.
-Recommended to assess disease complications.

Serum total ALP is recommended as a first line
biochemical test in combination with liver function tests
Assessment in screening for the presence of metabolically active PDB:

of metabolic

activity If total ALP values are normal and clinical suspicion of

metabolically active PDB is high, measurement of
BALP, PINP or uNTX may be considered. SH Ralston et al. JBMR 2019
(guidelines)
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