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Agenda [

»What is the definition of osteoporosis before the age of &+?
» Do WHO criteria apply to osteoporosis before age ¢+ ?

» Do the WHO criteria used to define postmenopausal women work in

this group as well?
> Is there a link between Low BMD and fracture risk in this group?
»How significant is the serial BMD in evaluating this group?
»What are the types of osteoporosis under the age of &+?

»What are the diagnostic and therapeutic measures in this age group?



Definition [

Osteoporosis is a skeletal disease characterized by low bone mass and
microarchitectural deterioration of bone tissue with a consequent increase in

bone fragility and susceptibility to fracture.
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According to the WHO, in postmenopausal women, osteoporosis Is
diagnosed when hip or spine bone mineral density (BMD) iIs two
and a half standard deviations or more below that of the young adult

mean (T-score <—V.0).

There IS no consensus, however, on the diagnostic criteria for

osteoporosis in premenopausal women.

Evaluation and treatment of premenopausal osteoporosis. Des (¢)(Y+)4)



Osteoporosis in premenopausal
women



In premenopausal women, the WHO criteria for diagnosis of

osteoporosis and osteopenia do not apply to, and generally should

not be used to categorize, BMD measurements.

The International Society for Clinical Densitometry (ISCD)

recommends using Z score measurment in premenopousal women.

Z-Score < -V
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Low bone mass
+ fragility fracture or fracture history

Bone loss

A fracture (excluding fracture of the face, skull, or digits) that
occurs with trauma equivalent to a fall from a standing height or

less may be a sign of decreased bone strength, regardless of BMD.

Osteoporos. Int. YV (¥) (Y+17) YYAY VA



L_ow Bone Mass |

» PBM, is defined as the maximum amount of bone that is accrued during
skeletal maturation and the subsequent consolidation in early adulthood.

» PBM is generally considered to be achieved during the second or third
decade of life, but the exact timing is site and gender-dependent , genetic
factors, pregnancy duration, birth weight, pubertal timing, nutrition,

height and lean mass.

» These findings suggest that certain life-long traits, such as fall frequency,
neuromuscular protective response to falls, or various aspects of bone

quality can affect life-long fracture risk.

Osteoporos. Int. YV (¥) (Y+17) YYA A TA?



Bone L0sSS

»Age

»\Weight changes

»BMI

» Calcium and Vitamin D intake
»Physical activity

» Alcohol consumption , smoking
» Family history of osteoporosis

»Number of peregnancies

Osteoporos. Int. YV (¥) (Y«)7) YYAYVYA?



» As a matter of fact, the relationship between low BMD, low bone
mass and fracture risk I1s not so well established in

premenopausal.

» BMD measurement should not be used as the sole guide for

diagnosis and treatment of osteoporosis.



Low BMD is a risk factor for low-energy Colles'
fractures in women before and after menopause
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Fig 3A-B. (A) Lower pQCT vBMD [mg/cm?) of distal radial
tBMD and iBMD was seen in the group of patients with low-
energy fractures in the premenopausal group, but only lower

iBMD was seen in patients in the (B) postmenopausal grnup,

when comparison was made with corjs
trabecular BMD; iBMD = integral EMD} *p = 0. I)E. "p < 0.01
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Fig 4A-B. Patients with low-energy fractures had a lower
DXA areal BMD (g/cm®) at the lumbar spine and the femoral
neck than patients with high-energy fractures and control sub-




SECONDARY CAUSES OF OSTEOPOROSIS I.

IN PREMENOPAUSAL WOMEN

Most premenopausal women with low-trauma fractures or low
BMD have an underlying disorder or medication exposure that has
Interfered with bone mass accrual during adolescence and/or has

caused excessive bone loss IS common.

Semin Arthritis Rheum. Y+« Y ;YY:7¥_V.



Table 55.1. Secondary causes of osteoporosis in
premenopausal women.

Premenopausal amenorrhea (eg, hyvpothalamic
amenorrhea, pituitary diseases, medications)

Anorexia nervosa

Cushing syndrome

Hvperthyvroidism
Primary hvperparathyroidism
Hvpercalciuria

Vitamin D, calcium, and/or other nutrient deficiency

Gastrointestinal malabsorption (celiac discase,
inflammatory bowel disease, cystic fibrosis,
postoperative states)

Fheumatoid arthritis, systemic lupus ervthematosus,
other inflammatory conditions

Fenal disease

Liver disecase

IMabetes mellitus

Alcoholism

Connective tissue diseases:

+ Osteogenels imperfecta

* Marfan syndrome and Ehlers—Dlanlos syndrome

* Hypoposphatasia

Ocher rare conditions (eg, hemochromatosis, Gaucher
disease, mastocyvtosis, thalassemia)

Medications:

* Glucocorticoids

+ Immunosuppressants (eg, cyvclosporine)

« Antiepilepric drugs (parcicularly cyvtochrome P450
inducers such as phenvtoin, carbamazepine)

* Cancer chemotherapy

+« GnBEH agomists (when used to suppress ovulation)

« Heeolo

Idiopathic osteoporosis




Diagnostic Methods

Bone densitometry is not routinely recommended for premenopausal
women, FRAX are not valid for young and should not be used.

ISCD guidlines that suggests BMD screening for premenopausal

women.

J.Clin.Endocrinol.Metab.3Y() V)(Y + YY) ¥ VF_FIAY,



Guidelines for bone mineral
density testing in
premenopausal women

Guidelines for bone mineral density
testing in premenopausal women

International Society for Clinical
Densitometry

History of fragility fracture

Diseases, conditions, or medications
associated with low bone mass or bone loss

Considering pharmacologic therapy for
osteoporosis

Monitoring drug therapy for osteoporosis

Women in the menopausal transition if there
is a specific risk factor for fracture (eg, low
body weight, prior low-trauma fracture, or
high-risk medication)
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Serial BMD Measurements

» Serial BMD testing in combination with
clinical assessment of fracture risk, bone
turnover markers, and other factors
including height loss and trabecular
bone score, can be used to determine
whether treatment should be initiated in
untreated patients, according to locally
applicable guidelines.

» Serial BMD testing can monitor response to
therapy by finding an increase or stability of
bone density.

» Serial BMD testing should be used to
monitor individuals following cessation
of osteoporosis pharmacologic therapy.

» Serial BMD testing can detect loss of
bone density, indicating the need for
assessment of treatment adherence,
evaluation of secondary causes of
osteoporosis, and re-evaluation of
treatment options.




» Follow-up BMD testing should be done
when the results are likely to influence
patient management.

» Intervals between BMD testing should

be determined according to each
natient’s clinical status: typically one year
after initiation or change of therapy is
appropriate, with longer intervals once
therapeutic effect is established.

» In conditions associated with rapid bone
loss such as glucocorticoid therapy, testing
more frequently is appropriate.




Table 55.2. Laboratory evaluation.

Initial laboratory evaluation

L 1
L 1

&
-
&
-
-

Complete blood count

Electrolytes, renal function

Serum calcium, phosphate

Serum albumin, transaminases, total alkaline phosphatase
Serum T5H

Serum 25-hydroxyvitamin [

24-hour urine tor calcium and creatinine

Additional laboratory evaluation

® & ® & ® & ¥ & & ® ® =

E=stradiol, LH, F5H, prolactin

PTH

1,25-dihvdroxyvitamin 1D

24-hour urine for free cortisol
[ron/total iron binding capacity, ferritin
Celiac screen

Serum urine protein electrophoresis
Eryvthrocyte sedimentation rate or C-reactive protein
Tryptase

Bone turnover markers

Transiliac crest bone biopsy

enetic testing




Management of
premenopausal
osteoporosis

Management of premenopausal
osteoporosis

Calcium 1000 mg daily
Vitamin D 600 international units daily
Weightbearing exercise

Changes in habits (avoidance of smoking,
excess alcohol, poor nutrition)

Treatment of secondary causes

Pharmacologic treatment in selected cases |




Bisphosphonates

» Bisphosphonates have been shown to :
» improve BMD

» prevent bone loss

J Rheumatol. Y+ «A;Yo:YY¥FY_V



Z.oledronic Acid Effectively Prevents Cancer Treatment—
Induced Bone Loss in Premenopausal Women Receiving
Adjuvant Endocrine Therapy for Hormone-Responsive
Breast Cancer: A Report From the Austrian Breast and
Colorectal Cancer Study Group

Anastrozole alone

Anastrozole plus zoledronic acid
Tamoxifen alone

Tamoxifon plus zoledronic acid

w == Anastrozole plus zoledronic acid
Tamoxifen alone
Tamoxifen plus zoledronic acid

12 24 ' 12
Time After Random Assignment (months) Time After Random Assignment (months)

0

V“ﬁ -----------------------

7__,,..—-_—:—:—.—_ ----------- m

Anastrozole alone " -- Anastrozole alone

— — Anastrozole plus zoledronic acid Anastrozole plus 2oledronic acid
Tamoxifon alone o I -3 Tamoxifen alone
Tamoxifen plus zoledronic acid e . Tamoxifen plus zoledronic acid

T-Score (standard deviations)
T-Score (standard deviations) O

12 24 36 12 24 36
Time After Random Assignment (months) Time After Random Assignment (months)

Joreal of Clinical oncology,December VY, Y+ +7 from A2,)Yo,V,Y¥Y,




Human PTH()-YY)

» For premenopausal women,as long as epiphyses are fully fused

highest risk for fracture
> |OP

» It iIs not recommended for more than two years based upon the

potential risk of osteogenic sarcoma.

J Clin Endocrinol Metab. Y+ Y¥:44:3YYY_14,



Teriparatide Increases Bone Formation and Bone Mineral
Density in Adult Women With Anorexia Nervosa
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Figure 1.

There was a significantly greater increase in BMD after 6 months of TPT as compared with
placebo in the PA spine (P < .01) (A) and lateral spine (P < .01) (B).
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3973785/

Teriparatide versus alendronate for treating
glucocorticoid-induced osteoporosis: an analysis by
gender and menopausal status
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Denosumab

Denosumab is currently approved for the treatment :
» Osteoporosis in postmenopausal women & men

» Denosumab have not been defined in this group.

>  Journal of Bone and Mineral Research.Y «Y «¢)-\Y



|
ESTROGEN

In women with hypoestrogenism from various causes, treatment

should be directed at the underlying cause.

Calcif. Tissue Int.) ) (August(Y))(Y+ YY)V )17



Physiologic Estrogen Replacement Increases Bone Density in Adolescent
Girls with Anorexia Nervosa
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Figure 2

Percent change in lumbar spine bone mineral density (LBMD) in adolescent girls with anorexia nervosa (AN)
randomized to placebo (AN E-) (black bars), girls with AN randomized to estrogen (AN E+) (gray bars) and
normal-weight controls (C) (white bars). AN E+ had significant increases in LEMD at 6, 12 and 18 months
compared with AN E— When compared with C, AN E— had significant decreaszes in LEMD at 6, 12 and 18
months, whereas AN F+ did not diffesfom Sfor changes in BMD over time. Analysis was performed for
differences between means for pairs'* p=0.05

J Bone Miner Res. Y+Y) Oct; Y7()+): Y¥Y._Y¥YA




ldiopathic osteoporosis of
young adults (10)



Definition I

» Mean age at diagnosis Is Yo years
» All secondary cause of osteopenia and osteoporosis : negative

» Involving sites rich in cancellous bone, such as the vertebrae.

Hip() + %), or long bone fracture

» FH positive for FX

Osteoporos Int. Y+ Y; YY) VI_AY



» Low BMD, Low PBM in both gender
» Low trauma fractures

» Low trabecular volume

» Low cortical thickness

> Low trabecular wall thickness

Bone Y7 (Y:+:8) 4Y7.4Y.



Deficient osteoblastic function

» osteoblast proliferation and/or function were altered.

» expression of genes linked to osteoblast proliferation and
function has been found decreased in males with idiopathic

0Steoporosis.

J.Bone Miner. Res. Y7 (Y+Y)) YoA¥. Y04y



Trabecular bone microstructure and local gene
expression in iliac crest biopsies of men with

idiopathic osteoporosis
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Low IGF)

Low formation could result from a low free-1IGF), found to be
associated to osteoblastic surface, particularly in men, are lative

IGF) In sensitivity in women.

J.Clin. Endocrinol. Metab. 47 (Y+))) ¥+30-Y1 .0



IGF-) reduces osteoblast apoptosis and promotes
osteoblastogenesis by stabilizing S-catenin, enhancing Wnt-

dependent activity.

The role of GH/IGF-Y/IGFBP signaling in bone loss is very
Important: they promote osteoblastic cell proliferation and

differentiation and bone formation.

International Journal of EndocrinologyVolume Y+ ¥, Article ID YYo+ 7+ Yo page



In women with low bone turnover, microstructural deficits were
more profound, serum IGF-) concentrations were higher and
osteoblasts appeared to synthesize less bone matrix per remodeling

site, suggesting osteoblast resistance to IGF-).

International Journal of EndocrinologyVolume Y+ ¥, Article ID YYo+ 7+ Yo page



A sub clinical low free serum
estradiol

free serum estradiol was also found as sociated with wall thickness
In males.

Lapauw, also observed a low estradiolin young male patients, which
could explain in part low PBM acquisition.

J. Clin. Endocrinol. Metab. 4% (YY) (Y++1) ¥¥+ - ¥Y.A



Anthropometric and Skeletal Phenotype in Men with
Idiopathic Osteoporosis and Their Sons Is Consistent
with Deficient Estrogen Action during Maturation

Prabands
(n = 107)

SHBG (nmolfiter)?
T (ng/dl)

Free T (ng/dl)
Estradiol (pg/ml)*
FE, (pg/ml)

PINP {ug/liter)
bAP (ug/liter)
CTX {ng/ml)

Serum level of IGF) (p=+,A7) vs (p=",))

Controls

(n =107)
24.8(19.8-34.4)
b4 + 158
131 +42
20.0(16.8-23.7)
0.40(0.34-0.49)
45.1(35.3-55.1)

12, :

0.30+017

P
0.009
0.08
AN

0.001

=001

5 99
IRINY,
I
.53

P W
!
AN

Sons
(n=23)
33.1(24.7-41.8)
065 + 138
12.0 + 4.1
19.1(16.8-21.8)
0.37(0.27-0.42)
50,1 (47.3-79.6)
141+ 39
055+ 0.24

Controls
(n = 23)

131 + 30
104(15.7-21.2)
0.38(0.30-0.44)
60.2 (46.8-78.1)
136+ 33
051 +0.17

J Clin Endocrinol Metab, November Y+« a¥() 1) ¥V ¥V A



Hypercalciuria

Some patients have hypercalciuria (IHC), but for most there is no

alteration of calcium metabolism.

Ther Adv Muscuoskel Dis(Y+) +)Y())Y4-v2



Femoral Neck Fracture in Idiopathic
Hypercalciuria with Excessive Cola
Consumption: A Case Report

Items

Score

Regulated

Normal range

White blood cell count
Neutrophil percentage
C-reactive protein
Serum K*

Blood glucose

Urine occult blood
Alkaline phosphatase
Plasma phosphorus
Urinary Ca2+

Serum Ca2*

Serum creatinine

Procollagen type [ N-terminal propeptide
p-C-terminal telopeptide of type I collagen

N-MID osteocalcin
25-hydroxy-vitamin D
Total protein

Albumin

y-Globulin
Albumin,y-globulin

20.65x10%/L
78.9%

28.5 mg/L

3.02 mmol/L
8.31 mmol/L
1+

686 U/L

0.72 mmol/L
9.93 mmol/24 h
2.46 mmol/L
87 pmol/L
353.2 ng/mL
1.70 ng/mL
48.40 ng/mL
55.22 nmol/mL
56.0 g/L

393 g/L

16.7 g/L

2.4

High
High
High
Low
High
High
High
Low
High
Normal
Normal
High
High
High
High
Low
Low
Low
Low

Case Rep Orthop Res Y+ Y4;Y: ) ¥_Y.

4-10=10%/L
50.0-70.0%

=210 mg/L

3.5-5.5 mmol/L
3.89-6.11 mmol/L
45-1250/L
0.90-1.34 mmol/L
2.7-7.5 mmol/24h
2.25-2.75 mmol/L
54-106 pmel/L
0.016-0.055 ng/mL
0.1-0.65 ng/mL
10-23 ng/mL
8.0-30.5 ng/mL
65-85 g/L
40-55g/L

20-40 g/L

1.5-2.5




Diagnostic Methods



Idiopathic
ow-lrauma Iractures, Idiopathic low-bone
diopathic mineral

Controls osteoporosis (10P) density by DXA

—

High resolution

patipheral
quantitative CT

of the radius

MicroCT of

iransilac crest
bone biopsy

samples

Fig. 55.1. Premenopausal women with idopathic low bone nuneral densicy by DXA have deficient bone mucrostructure in
companson to healthy premenopausal controls dnd similar bone miciostructure i companson to premenopausal women with
idiopathic low trauma fractures, as shown by high resolution penpheral QCT of the radius and microCT of transiliac crest bone
biopsy. Adapted from Cohen ct al [10] and Cohen et al. | [12).



Most histomorphometric studies did not show increased activation
frequency; some indicated that the eroded surface tended to be
higher than incontrols, which would indicate an increased delay

between resorption and formation.

Rheumatol. Int. ¥Y (Y+ 1Y) YY1V . F



Treatment

Pharmacological treatment should be proposed only in those with a
history of fracture or with a high absolute risk of fracture, or

severe structural alterations at bone biopsy or HRpQCT.

BoneY3(Y:)8)Yad Y77,



Bisphosphonates

There is not much RCT on the effect oft of bisphosphonate on
Idiopathic osteoporosis, and only results on the effect of this drug on

Ol disease.



Bone Mineral Density and Fracture Rate in Response
to Intfravenous and Oral Bisphosphonates in Adult Osteogenesis
Imperfecta

Table 3 Comparison of snoualized lincer mes of BMD change (@mdcem™fyear) beetwieen meatmenis for type 1 and ypes WY O patienis

0Ol Lype
|

Trealmenlfcompanson™

L1414 (n = 57)
Raw" ¢95% CI)

e

Tolal hipdr =51} P
Rale (95% CIy

Fomawal neck (n = 5% P
Rate (954% CI)

Mol ircaiced

Pamadronale

Al enirecema lesresioromaste

Pamidronate ws ool reated

Alcndrmalefresidronate vs. el ealed

Al enadromialefresidromnsle vs. pamidronae

0.002
(—0.009, 0.006)
0006
(0008, 0012)
.00
{0.00086, 0.00F)
D.00&

(—0L0M09, 0.O18)

LG

(—0.002, 0.014)
0.002

(—0.002, 00047

0.005 02
(— 0.0 2, 0.003)
0005 0.2
{(— 00083, 0.013)
0006 000
{0,002, 0.011)
D09
{—0.0019, 0.02)
0011
(0003, O019)
0001
{(— 0007, 0.01)

0.0095
(—0.018, —0.001)
(.01

{—0.008, 0.008)
0.00%9
{(—0.007, 0.005)
0

(—0.002, 0.02)
(.00
(—0.002, 0.019)
0001
{(—0.001, 0.009)

Li—L4 (m= 27}
Rale (P5% C1)

Tzl hip (r = 17)
Kale (95% Cl)

Fermaoral meck (n = 18) P
Rale (959 CI)

Mot rented

Famidmmnaie

Alendroant cfresidrmanic

Pamidromale vi. mol mzaled

Alendronatcfresidmonate v mol beated

00045
(001, D02)
0016

(0,008, 0.023)
0.003

(— 0006, 0.012)
0011

(—OL0S, D027

001

(OIS, 0016)

0009

— 00, Ou0d)

[OBI] B |

(00002, 0.02)

0003

(— 0014, Du0E)

0002

(— 047, 005)
0007

(—DOSE, Oadd)
O (e

L0
(—0.05, 0.07)
0.005
(—0.017, 0.01)
L0
(—0.013, 0.019)
0.014
(—0.073, 0.045)
0006
(0066, 0.055)
L0

Alendronatcfresidronate vs parmadronaiie Do &

{0024, —0.001) (0029, 001 2) (—0.012, 0.028)

= Analysis of Hinear combinatioms of realment esimabes
T Adjusied for age al bascline DXA scan, gonder

Calcif Tissue Int (Y+)+) AV:YY.1 Y4




Denosumab

There i1s not much RCT on the effect oft of bisphosphonate on
Idiopathic osteoporosis, and only results on the effect of this drug

on Ol disease.



Efficacy of Denosumab for Osteoporosis in Three
Female Patients with Osteogenesis Imperfecta
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Teriparatide

» Increased spine and hip BMD

» Improved trabecular architecture and strength



Teriparatide for Idiopathic Osteoporosis in
Premenopausal Women: A Pilot Study

Lumbar Spine Total Hip

11 Month 18 Month 18 Month 14 Month

Femoral Neck Serum PINP and CTx

L

Dase ine & Month 12 Month 18 Mont - ¢ e ~

Figure 1. BMD and bone turnower markers a”cer teriparatids: percent change from basaline: A Lun bar spine. B, Total hip. C, Femoral hip. D,
Bone turnover markers s2rum PINP (M) and ssru = CTx (A). *P < 05; **P = 01; ***P < 001 <*Laificant percent change from baseline.

J Clin Endocrin Metab.March Y4<Y«\Y,




Baseline

Differemce

Zortical microstructure by taa-
dimensional histomorphometry

Cortical width, gm

Cortical porosity, % cortical area

Trabecular microstructure and

stiffness by three-dimensional
piCT and wFE
Trabecular bone wolume fraction,
%
Trabecular number, ndmm
Trabecular thickness, wm
Trabecular separation, wm
Trabecular separation =0, mm
Connectivity dersity, 1/mm3
stiffness, Young modulus ()
Borne remodeling
Ostecid width, no. lamellag
Cancellous wall width, wm
Endacortical wall width, wm
Imtracortical wall width,
Mireralizing perimeter, %
Bone formation rate, mm3mmdy
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Bane cells and marrow fat
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Adipacyte density, na./mm?
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Juvenile osteoporosis



Tahle 53.1. Forms of osteoporosis in children, according
to current literature.

I Primary
stcogenrsic mneriecta

Idiopathic juvenile ostcoporosis

Il. Secondary
Endocrnne disorders
Cushing syndrome
Thyrotoxicosis
Anorexia nervosa

Inflammatory disordcrs
Juvenile archnrois
Diermatomyasitis
Systemuic lupus erythemarosis
Inflammatory bowel discase
Cystic fibrosis
Chronic hepatits

Malahsorptior syndromes
Biliary atresia

Inborn errors of mecabolisn
Homocystinuria
Glycogen storage disease type 1

Immobilizacion
Ccrcbral palsy
Duchenne dystrophy

Tematology /oncology
Acute lymphoblastic leukemia
Thalassemia
Scvere congenital neutropenia



» 1JO Is a self-limiting disease
» A — VY years old for both gender

» develops in a prepubertal, previously healthy child

» leads to metaphyseal and vertebral compression fractures

Diagnosis, Monitoring, and Treatment ,) June Y+ )V # Springer



International Society of Clinicall.
Densitometry (ISCD) guidelines

Osteoporosis in children has been defined by additional clinical

criteria:

» One or more vertebral compression fracture(s) in the absence

of local disease or high energy trauma

» Both aBMD z-score below the —Y SDs with Y or more long

bone fractures by age -

» Y or more long bone fractures by age 1 years of age

J.Clin.Densitom.) Y(Y)(Y + Y ¥)YA)_¥a,



Symptoms

Pain in the lower back, hips, feet, knee, and ankle
Difficulty walking

Fractures of the lower extremities

Diffuse muscle weakness

Vertebral compression fractures are frequent

Long bone fractures, mostly at metaphyseal sites

v Vv VYV VY V VYV V

Thoracolumbar kyphosis or kyphoscoliosis, pigeon chest deformity, loss of

height, deformities of the long bones, and a limp.



PATHOPHYSIOLOGY L

» The etiology of 1JO Is unknown
» Impaired osteoblast performance

» Decreases the ability of cancellous bone to adapt to the increasing

mechanical needs during growth



Diagnosis Methods I

DXA Is the most widely available and used technique for the evaluation of

BMD in children and adolescents.

Whole body BMD and lumbar spine BMD corrected for height are
considered as valuable parameters for respectively cortical and trabecular

bone strength in children at risk for osteoporosis.

Measurementsat the distal femur can provide a useful alternative, when
measurements at wholebody or lumbarspine are notpossible (due to severe

scoliosis, metal implant ).

Prevalence of vertebral fractures in children with suspected osteoporosis , J. Pediatr. YV (Y+17) Y13 —YYo,



Radiological view |

The typical radiographical finding in 1JO Is neoosseous osteoporosis,
a radiolucent band at sites of newly formed metaphyseal bone. This
localized metaphyseal weakness can give rise to fractures, often at the
distal tibias and adjacent to the knee and hip joints. Nevertheless,

“neoosseous osteoporosis” is Not a prerequisite for diagnosing 1JO.



Lateral thoracolumbar spine radiographs using the Genantsemi-
quantitative scoring method to calculate spinal deformity index

(SDI) are considered the “gold standard” to identify VFs.









BIOCHEMICAL FINDINGS

Biochemical studies of bone and mineral metabolism have not

detected any consistent abnormality in children with 1JO.

J Bone Miner Res. Y+« ;YA 7YV,



Treatment |.

» The finding of alow bone mass not sufficient to install a bisphosphonate
therapy, the fracture history and additional risk factors ( glucocorticoid
therapy, immobilization, familial history of osteoporosis should guide

the decision for bisphosphonate treatment.

» Despite low BMD, no consistent increased fracture rate has been

described in children.

Efficacy and treatment costs of zoledronate versus pamidronate in paediatric osteoporosis, Arch. Dis. Child. Y+ ¥(Y)(Y +YA) 4Y-4¥,



» Encouraging regular physical activity, ensuring normal growth

» Addressing vitamin D deficiency

(by Increasing caloric and protein intake)

» Pubertal progression (by estrogen or testosterone

supplementation)
» Stopping smoking

» Limiting the intake of carbonated drinks

J. Paediatr. Child Health &¥ (¥) (Y+)A) YYY_YYY,



Bisphosphanate

Given the current enthusiasm for pediatric bisphosphonate therapy,
especially intravenously in many JO patients probably are receiving
treatment with such drugs. The most commonly used compounds are

pamidronate and zoledronic acid.

Efficacy and treatment costs of zoledronate versus pamidronate in paediatric osteoporosis, Arch. Dis. Child. Y+ ¥(Y)(Y +YA) 4Y-4¥,



Intravenous Zoledronic Acid Given Every
6 Months in Childhood Osteoporosis

Reference Baseline 12 months
range

Calcium,
mmol/l
Phosphate,
mmol/l
ALP, U/l
PTH, pmol/l
Osteocalcin,
nmol/l
25(0H)D,
nmol/l

210-2.65 238(235-244) 236(2.28-241) 02
1.00-1.80 1.55(149-173) 141(133-164 0.03
80-355 188(143-271) 148 (122-193)". 0.1
10-70  35(23-41)  37(29-54) 02
03-34  79(43-113) 24(1.1-39) | <0001

>50 75 (67-94) 78 (58-86) 03

Vertebral height ratio

—&— Baseline
—— 12 months

1
Anterior Posterior

Horm Res Paediatr Y+ Y;A«:1VA_)AY




H 3-Monthly regimen, n = 20
O 6-Monthly regimen, n = 27

p =01

BMC LTM TBMD LSaBMD LSvBEMD




Denosumab

There 1s not much RCT for the effect
Denusomab on the idiopathic osteoporosis,
and only results on the effect of this drug on

Ol disease.



Safety and efficacy of denosumab in children with
osteogenesis imperfect—-a first prospective trial

BMD z-score
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5089451/

PROGNOSIS |

The disease process appears to be active only in growing children,

and spontaneous recovery Is the rule after Y to & years of evolution.

However, in some of the most severe cases reported to date,
deformities and severe functional impairment persisted, which left

them wheelchair bound with cardiorespiratory abnormalities.






