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Ty 1é song sau giy c6 xwong dui do loing xwong

Figure 5-1. Observed and Expected Race- and Sex-Specific Survival
Following Fracture of the Hip, All Ages Combined
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Source: Based on Jacobsen 1992.

The Burden of Bone Disease. Bone Health and Osteoporosis A Report of the Surgeon (2004) Generalhttp://www.surgeongeneral.gov/library.



Relative hazad for all-cause
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Ganh nang diéu tri gay xwong do loang xwong
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Cauley J.A. J Gerontol A Biol Sci Med Sci 2013 October;68(10):1243—1251



Pinh nghia LX ctia WHO dwa trén BMD

T [ - S

Binh thuong Trongphamvi 1 SD so véi mat dé T-score-1.0 va lén hon
xuongtrung binh cuia ngudilén tré
tuoi

Khoilugngthap (thiéu xuwong) Gitra1.0va 2.5SDthaphonsovdi  T-scoregiira-1.0 va-2.5
mat do xuongtrung binh ctia nguoi
&N tré tuoi
Loang xuong 2.5SD hodc thdp honso vdimatdd T-score bang hodc dudi -2.5
xuongtrung binh ctua ngugilén tré
tuoi
Loang xuongnang Duéi2.5SD hodc honso véi matdd T-score bang hodc duwéi véi1 hoac
xuwongtrung binh clla nguoiléntré  nhiéu gay xwong
tudi kém theo gay xuong
Mac du céc yéu to trén can thiét dé xac dinh co loangxuwong, ngudi dung khdngnén s dung ching nhuyéu té
duy nhat dé quyét dinh diéu tri

Cosman F. et al. Osteoporos Int. 2014; 25(10): 2359-2381. doi: 10.1007/s00198-014-2794-2.



Tiéu chuan chan doan loang xwong BHOF

Tiéu chuan BMD chan doéan loang xwong phu ni sau man kinh va nam = 50 tudi

Binh thuong

Mat do xuong
thap

Loang xuong

Trong pham vi 1 SD so vdi mat do xuong trung binh ctia ngudi  T-score -1.0 hoac hon
l&n tré tudi

Gitra 1.0 va 2.5 SD thap hon so véi mat dé xuwong trung binh T-score gitta-1.0 va-2.5
clia ngudi L&n tré tudi

2.5 SD hoac thap hon so vdi mat do xuwong trung binh cua T-score bang hodc dudi -2.5
nguoi Lén tré tuodi

Tiéu chuan lam sang chan doan loang xwong phu nir sau man kinh va nam = 50 tudi

Gay xuong do
LX

Diém FRAX®

C6 xuwang dui, dot séng va/hodc xuong cang tay lién quan dén loang xuong (loai trir bang danh gia lam
sangva hinh anh)

T-score gitta-1.0 va -2.5 & ¢6 xuong dui hodc toan bd khdp hang sir dung DXA clng vdi danh gid bang
FRAX cho két qua nguy co gay cb xuong dui trong 10 ndm =3% va/hoac cac gay xuong lién quan dén
lodng xuong quan trong >20% (vi du: gay dét séng, c6 xuaong dui, xwong cang tay hodc viing gan xuong
canh tay) dua trén moé hinh FRAX dugc hiéu chinh theo dia phuong)

Adapted from: LeBoff .M.S. et al. Osteoporos Int. 2022 Oct;33(10):2049-2102. doi: 10.1007/s00198-021-05900-y.



Possible factors contributing to
low bone mass in diabetes mellitus

Insulin deficiency leading to reduced bone formation as a
result of

- Decreasedinsulin or IGF-1 stimulation

- Increased inhibitory IGF binding protein synthesis

- Chrome recurrent acidosis with suppression of bone turnover
- Generalized catabolism and protein undernutrition

- Skeletal resistance to IGF and other growth factors

Reduced body mass index as a result of
- Insulin deficiency

- Malnutrition

- Poor diabetic control

C J Rosen. Curr Opin Rheumatol. 1997 Jul;9(4):355-61. doi: 10.1097/00002281-199707000-000 14.

Diabetic complications
- Malabsorption
+ Calcium malabsorption
+ Vitamin D deficiency
+ Vitamin K deficiency?
- Coexistent nontropical sprue
+ Vitamin D and calcium deficiency
- Neuropathy
+ Muscle atrophy
+ Mechanism unknown
- Other coexistent endocrinopathies
+ Thyroid disease
+ Adrenal insufficiency
+ Primary or secondary hypogonadism

Poor diabetic control leading to Insulinopenia
- Acidosis Inactivity Catabolic state
- Hyperglycemia leading to

+ Glucosuria and hypercalciuria

+ Amenorrhea



Mechanism of Hyperthyroid-Induced Osteoporosis
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BMD after surgical treatment for primary
hyperparathyroidism
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Direct effects of glucocorticoids on bone

A PPARy2
A Sclerostin \
WV Wnt signalling A RANKL
¥ BMPs AN M-CSF
Activation of pro-apoptotic Vv OPG

Activation of proapoptotic molecules
molecules
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Decreased osteoblastogenesis Reduced osteocyte number  INcreased osteoclastogenesis
Decreased osteoblast number Increased activity
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Juliet Compston. Endocrine. 2018 Jul;61(1):7-16. doi: 10.1007/5s12020-018-1588-2.



Mechanisms of steroid-induced bone loss

Impaired calcium absorption

- Decreasedvitamin D responsiveness

- Decreased production of 1,25-dihydroxyvitamin D
- Altered vitamin D receptors

Increasedcalciumloss in the urine
- Primary glucocorticoid effects on calciumin the proximal
tubule

- Secondary hyperparathyroidism due to

+ Renal hypercalciuria

+ Impaired calcium absorption in the gut

+ Reduced active vitamin D synthesis or action

C J Rosen. Curr Opin Rheumatol. 1997 Jul;9(4):355-61. doi: 10.1097/00002281-199707000-000 14.

Direct actions of glucocorticoids on bone remodeling
- Increased bone resorption due to
+ Secondary hyperparathyroidism
+ Increasedrecruitment of osteoclasis from
precursors
+ Increased differentiation of osteoclasis
- Decreased bone formation due to
+ Suppression of osteoblastfunction
+ Impaired insulinlike growth factor-1 synthesis
+ Other

- Impaired muscle function
+ Type Il skeletal muscle atrophyindirectly reducingbone
formation

- Secondaryhypogonadism
+ Impaired secretion of gonadotropin
+ Primaryreductionin estrogen and androgen synthesiss



Diaghostic studies for exclusion of
secondary causes of osteoporosis

e Complete blood count (CBC)
e Albumin
e Chemistry levels (albumin-

adjusted calcium, renal function,

phosphorus, and magnesium)
e Liver function tests

e 25(0OH) vitamin D

e Parathyroid hormone (PTH)

¢ Total testosterone and
gonadotropin (men aged 50-69
years)

¢ Glucose, HbA1C

LeBoff .M.S. et al. Osteoporos Int. 2022 Oct;33(10):2049-2102. doi: 10.1007/s00198-021-05900-y.

e Serum protein electrophoresis
(SPEP), serum immunofixation,
serum free kappa and lambda
light chains

¢ Thyroid-stimulating hormone
(TSH) +/- free T4

e Tissue transglutaminase
antibodies (and IgA levels)

e [ron and ferritin levels

e Homocysteine (to evaluate for
homocystinuria)

* Prolactin level

e Tryptase

e Biochemical markers of bone
turnover

e 24-h urinary calcium and
creatinine

Considerin select patients

e Urinary protein electrophoresis
(UPEP)

e Urinary free cortisol level (or
salivary cortisol)

e Urinary histamine



Nhirng yéu t6 nguy co’ quan trong gay nga

Medical risk factors Neurological and musculoskeletalrisk factors
e Advanced age * Poor balance

e Arthritis e \Weak muscles/sarcopenia

* Female gender e Gait disturbances

* Poor vision ¢ Kyphosis (abnormalspinal curvature)

e Urinary urgency or incontinence e Reduced proprioception

e Previous fall e Diseases and/ortherapies that cause sedation, dizziness,

e Orthostatic hypotension WEELGQEREE

e [mpaired transfer and mobility or lack of coordination

e Medications that cause dizziness or sedation (narcotic analgesics, e Alzheimer’s/other dementia, delirium, Parkinson disease, and stroke
anticonvulsants, psychotropics)

e Malnutrition/parenteral nutrition (vitamin D deficiency, insufficient

protein)

Environmentalrisk factors Psychological risk factors

e Low-levellighting e Anxiety and agitation

¢ Obstacles inthe walking path e Depression

¢ Loose throw rugs e Diminished cognitive acuity
e Stairs e Fear of falling

e | ack of assistive devices in bathrooms
e Slippery outdoor conditions

LeBoff .M.S. et al. Osteoporos Int. 2022 Oct;33(10):2049-2102. doi: 10.1007/s00198-021-05900-y.



Indications for BMD testing

Consider BMD testingin the following individuals

-Women = 65 years of age and men = 70 years of age, regardless of clinical risk
factors

- Younger postmenopausalwomen, women in the menopausaltransition, and
men aged 50 to 69 years with clinical risk factors for fracture

- Adults who have a fracture at age 50 years and older

- Adults with a condition (e.g., rheumatoid arthritis, organ transplant) or taking
a medication (e.g., glucocorticoids, aromatase inhibitors, androgen deprivation
therapy) associatedwith low bone mass or bone Loss



Indications for vertebral imaging

Considervertebral imaging tests for the following individuals***

- Allwomen aged = 65 years and all men aged = 80 years if T-score at the lumbar spine, total hip, or
femoral neckis<-1.0

- Men aged 70 to 79 yearsif T-score at the lumbar spine, total hip, or femoral neckis< -1.5

- Postmenopausal women and men age = 50 years with specificrisk factors:
+ Fracture during adulthood (age = 50 years)
+ Historical height loss of 1.5in. or more*
+ Prospective height loss of 0.8 in (2cm). or more**
+ Recentor ongoing long-term glucocorticoid treatment
+ Medical conditions associatedwith bone loss such as Hyperparathyroidism

*Current height compared to peak height during young adulthood
**Cumulative height loss measured during interval medical assessment
***|f bone density testing is not available, vertebral imaging may be considered based on age alone

LeBoff .M.S. et al. Osteoporos Int. 2022 Oct;33(10):2049-2102. doi: 10.1007/s00198-021-05900-y.



Panh gia nguy co gay xuwong ban dau do GC

Panh gia nguy co iéy xwong ban dau

Cé mat

Diém quyét dinh tinh trang bénh Bé&nh nhan bat dau hoac dang str dung glucocorticoid kéo dai
22,5 mg/ngay véi thdi gian > 3 thang

Khuyén céo diéu tri c6 didu kién

1000

Khuyén céo diéu tri manh ‘
Danh gia yéutd nguy co gay xuonglam sang: lieu lugng, thoi gian, cachdung
GC, lam dung rugu, tién st hat thubce, suy sinh duc, gay xuong trude day, nhe

cén, sut can, tién st c6 bé me gay c6 xuong dui, tién sir nga, bénh tuyén giap,
cudng can giaptrang, viém khdp dang thap, kém hép thu, bénh gan man tinh,
bénh viém rudt, giam chiéu cao
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» 5 FRAXvGi hiéuchinh GCva
BMDvai VFAhoac x-quang BMD v&i VFA hoac x-quang

Paulunghoac
gay xuonglam
sangquan
trong

cot séng sdm nhat cd thé e . U
: sau kghi st dung GC c6tsbng sém nhat co thé
Ang sau khi str dung GC

Kh6ng‘/

Khéng can danh Bl\ileo’l VFA
A hoac x-quang
giathém e

cotsong

Humphrey M.B. Arthritis Rheumatol. 2023 Dec;75(12):2088-2102. doi: 10.1002/art.42646.



Panh gia lai nguy co gay xwong véi bénh nhan tiép tuc
st dung kéo dai GC =2.5 mg/ngay >3 thang

Panh gialai nguy cogay xwong véi bénh nhan ti€p tuc sirdung GC kéo dai=2,5 mg/ngaytrén 3 thang

Panhgianguyco gayxuwong lam sang hang nam

— | !

Nguw&i lén nguyco thap
GC<7,5 mg/ngay VAT-score
>-2,0 HOAC Z-score >-3 VA

khoéng cé thém nguy co

lodng xuaong

Tré em va nguoi
tre <18 tuéi

baulung

Nguy co trung binh
Ngudi l6n khong lwa chon
b4t dau diéu tri LX

hoac gay
xuwong mdi
guan trong

BMD/VFA/x-quang co6t
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song 1-2nam

song 1-2nam
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Co6 mat

Piém quyét dinh tinh trang bénh
Khuyén céo diéu tri co diéu kién
[ Khuyén céo diéu tri manh

Humphrey M.B. Arthritis Rheumatol. 2023 Dec;75(12):2088-2102. doi: 10.1002/art.42646.

BMD/VFA/x-quang co6t
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tuooirbao gobm ca FRAX

/ Nguy co trung binh trong diéu tri LX
Nguai lén 240 FRAX
(Diéu chinh theo GC)
10 ndm MOF =210 va

Ngudi l6n <40 tudi
GC 27,5 mg/ngay
thai gian =26 thang
VABMD CSTL
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Mat xuong dang ké 2.4
trong 1-2 nam
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nhung < 3% ORT
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Ngwoi Llén nguy co rat \
cao dang diéu tri LX
Tién sir gy xuong do
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score <-3.5 HOAC FRAX
(Biéu chinh theo GC) nguy
c0 10 nam ctia MOF 230%
hoac hang = 4,5%
HOAC
GC =230mg/ngay >30 ngay
hoac lieu tich liy =25g/nam




Téom tat

- Loang xuang trong & cac bénh nhan mac bénh ndi tiét la tinh trang
bénh dong mac thudng gap

- Bénh noi tiét gay tang nguy co va ty lé loang xuong

- Chan doéan loang xuong & cac bénh nhan mac bénh ndi tiét can két
hop

+ Panh gia tinh trang loang xuwong
+ Danh gia tinh trang bénh nén/bé&nh noi tiét

+ C4c yéu t0 anh hudng ctia bénh ly nén lén tinh trang loang xuong
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