Osteoporosis: Pathology, Assessment & Management (non-live)

Goals and Objectives

Course Description

“Osteoporosis: Pathology, Assessment & Management (non-live)” is an online recorded video of a previously presented live
CE webinar for physical therapists and physical therapist assistants that presents contemporary information about
osteoporosis. This course includes discussion of pathogenesis, etiology, diagnostic tests, pharmacological management,
and therapeutic considerations for patients with this condition.

Course Rationale

The purpose of this course is to provide participants with contemporary information about the osteoporosis. Rehabilitation
professionals can use this information when implementing their treatment programs to address the specific needs of
individuals effected by this condition.

Course Goals and Objectives / Learning Outcomes
Upon completion of this course, participants will be able to:

1.  Compare normal bone development with skeletal fragility and bone loss.

Distinguish primary, secondary, juvenile, and organ transplant osteoporosis.

Describe pathogenesis of secondary osteoporosis and underlying disease mechanisms.

Identify common fractures associated with osteoporosis.

Distinguish diagnostic tests utilized for bone density measurement.

Identify clinical risk assessment tools to assess osteoporosis and fracture risk.

Detail screening indications, diagnostic classifications, and treatment thresholds.

Identify common adverse reactions from medications prescribed to manage osteoporosis.

. Describe lifestyle and dietary modifications implemented to manage disease progression.

10. Identify fracture prevention strategies including use of fall risk assessment and benefits of exercise.
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Course Instructor - Jodi Gootkin, PT, MEd, CEAS
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Target Audience — Physical Therapists, Physical Therapist Assistants

Course Educational Level — This course is applicable for introductory learners.

Course Prerequisites — None

Method of Instruction — Recorded on-demand video

Location - Cheapceus.com

Date — Available continuously on-demand

Course Completion Requirements / Criteria for Issuance of CE Credits — Viewing of the 3-hour recorded video in its
entirety, and scoring 70% correct or greater on the course post-test

Continuing Education Credits — Three (3) contact hours
Course Fee - $34.95

Registration Information — This activity is offered on-demand and does not require registration in advance by the learner.
Learners may participate anytime in this activity by going to: cheapceus.com

Special Needs Requests — Email: information@cheapceus.com or phone: 954-663-4101
Cancellation by the Learner — Learners may cancel their participation at any time and receive a full refund of all paid fees.
Cancellation by the Provider — Cancellation by the provider is not applicable as this activity is not a scheduled event

Complaint Resolution — Please call 954-663-4101 (24 hours/day, 7 days/week) to speak with a live custumer service
agent. Our goal is to work with our customers to resolve all issues to the customer’s satisfaction with just one phone call
whenever possible.

Refund Policy - Unrestricted 100% refund upon request. The request for a refund by the learner shall be honored in full
without penalty or other consideration of any kind. The request for a refund may be made by the learner at any time without
limitations before, during, or after course participation.
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Course Overview

“Osteoporosis: Pathology, Assessment &
Management” presents contemporary
information about osteoporosis. This course
includes discussion of pathogenesis, etiology,
diagnostic tests, pharmacological
management, and therapeutic considerations
for patients with this condition.
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Course Rationale

The purpose of this course is to provide
participants with contemporary information
about the osteoporosis. Rehabilitation
professionals can use this information when
implementing their treatment programs to
address the specific needs of individuals
effected by this condition.

Goals and Objectives

Compare normal bone development with skeletal fragility and bone
loss.

Distinguish primary, secondary, juvenile, and organ transplant
osteoporosis.

Describe pathogenesis of secondary osteoporosis and underlying
disease mechanisms.

Identify common fractures associated with osteoporosis.
Distinguish diagnostic tests utilized for bone density measurement.

Identify clinical risk assessment tools to assess osteoporosis and
fracture risk.

Detail screening indications, diagnostic classifications, and
treatment thresholds.

Identify common adverse reactions from medications prescribed to
manage osteoporosis.

Describe lifestyle and dietary modifications implemented to manage
disease progression.

Identify fracture prevention strategies including use of fall risk
assessment and benefits of exercise.
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Disclaimer
Application of concepts presented in this
webinar is at the discretion of the individual
participant in accordance with federal, state,
and professional regulations.
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Topic Time
Healthy Bone Development 0:00-0:10
Types of Osteoporosis 0:11-0:15
Risk Factors 0:16-0:20
Primary Pathogenesis 0:21-0:30
Secondary Underlying Disease Pathogenesis | 0:31-0:40
Secondary Medication Associated 0:41-0:45
Juvenile and Organ Transplant 0:46-0:50
Course OUtline and I ive Di: ion of Clinical A 0:51-0:60
Consequences of Osteoporosis 1:00-1:05
SChedUIe Fracture Related Morbidity and Mortality 1:06-1:10
Vertebral and Hip Fracture 1:11-1:20
Osteoporosis Screening 1:21-1:25
Di; ic Tests and Classifications 1:26-1:40
Clinical Risk Assessment Tools 1:41-1:50
Di: ion of Clinical A 1:51-2:00
Pharmacologic Management 2:01-2:05
Medications and Adverse Effects 2:06-2:15
Supplements and Diet Recommendations 2:16-2:25
Fall Risk A and M: 2:26-2:35
Exercise Consi ions and Outcomes 2:36-2:50
ive Di: ion of Clinical Appli: 2:51-3:00
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mortality rate.

Print certificate
Current research on screening benefits and

effectiveness of management strategies for
men is insufficient.

Course review and summary for post test
at the end of the webinar.
Curry, S. J., Krist, A. H., Owens, D. K., Barry, M. J., Caughey, A. B., Davidson, K. W., ... & Landefeld, C. S.

(2018). Screening for osteoporosis to prevent fractures: US Task Force
statement. Jama, 319(24), 2521-2531

How To Obtain CEUs For This Course Facts

After watching the video go to By 2020, approximately 12.3 million individual
cheapceus.com in the US over age 50 will have osteoporosis.
Complete the post test with score of at 21% - 31% of individuals who sustain a hip
least 70% fracture die within 1 year.

May be retaken multiple times 71% of osteoporotic fractures occur in women,
Submit online payment for course but men have a higher fracture-related
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Periosteum ;
« Osteogenic layer —
Compact Bone * Osteocyte, vascular supply, nerve * Produce « Maintain
+ Endure force osteoblast * Form matrix

Spongy Bone * Trabeculae matrix of protein & minerals bone

+ Shock absorption Osteogenic
Cells

Endosteum * Lining of marrow cavity

Bone Structure Types of Bone Cells
* Fibrous layer - yp /\ ‘

" Medullary Canal * Marrow
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Normal Bone Remodeling

Bone Matrix

Bone is comprised of an orderly matrix of
protein with embedded minerals of
hydroxyapatite.

Flexibility Strength

Gooli

A balanced process to maintain bone where
osteoclasts resorb bone which is replaced
with new bone by osteoblasts.

—

When bone is subject to impact, bone cells
are signaled to replace the damaged bone.

The process to slow osteoclast activity occurs
through programmed cell death.

The body relies on Vitamin D and Calcium to
develop and maintain mineralization of bone.
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Role of Vitamin D Metabolic Bone Disease (MBD)

Classification of conditions presenting with
diminished bone strength caused by

Vitamin D3 Cholecalciferol synthesized in skin abnormalities of mineral homeostasis.

Osteoporosis
Dieta

7 .
Vitamin D2/3 Ergocalciferol intake Osteomalacia

Paget’'s disease
Convert to active form Calcitriol Osteogenesis imperfecta

Increased absorption of Calcium and Phosphorus

Bone
Effective mineralization o o
jht Jodi Gootkin L ight Jodi Gootkin
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Osteoporosis Abnormal Bone Remodeling o
High bone turnover occurs when resorption is
A disorder of the skeletal system greater than bone formation contributing to
characterized by decreased bone mass and decreased bone strength.
quality leading to bone fragility and increased Decreased
risk of fractures. bone mass
Resorption
Altered bone Disrupted
matrix trabecular
composition : i architecture
Formation A‘
Decreased \ - Increased
cortical cortical
thickness porosity
Llodi Gootkin, 15 htJodi Gootkin 16
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Types of Osteoporosis . Risk Factors
Risk Fixed risk factors
1S! q
B Primary Secondary Female Gender
Age
Fixed risk - Dark complexion
factors and Modifiable lifestyle risk factors
modifiable .
lifestyle Low body weight
EEETS - Excessive caffeine consumption
Smoking and Alcohol abuse
Primary Type Il and Secondary can occur in Low Calcium, Phosphorus and Vitamin D diet
pre/postmenopausal women and men. Sedentary and/or indoor lifestyle
Juvenile can occur in either gender. 17 e
17 18
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Primary Type | (Postmenopausal)
Pathogenesis

Smoking
Nicotine and cadmium found in cigarettes can
have a direct toxic effect on bone cells.

Additional risk factors
associated with

After menopause, the protective effects of
estrogen on bone are lost.

individuals who
smoke may Increased
contribute. Smoking bone
resorption due
to less
inhibition of
Slower osteoclasts
osteoblast
production
Li, H., Wallin, M., Barregard, L., Sallsten, G., Lundh, T., Ohlsson, C., ... & Andersson, E. M. (2020). Smoking-induced risk
osteoporosis is partly mediat The MrOS Sweden Study. Journal of Bone and Miner
ight Jodi Gootki o ight Jodi Gootki 20
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Primary Type Il (Senile) Pathogenesis Female Prevalence
Occurs in both men and women. Rapid loss
postmenopause
Bone density declines continuously with
aging as bone formation lags behind Osteoporosis
in women
Age- Trabecular +
related and
calcium cortical
deficiency damage
it Gootki htJodi Gootkin 22
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Juvenile Osteoporosis Secondary Osteoporosis
. _ . _ ) Etiology: Underlying Disease
Idiopathic osteoporosis occurring during Endocrine disease

critical bone development years influences

bone mass into adulthood. Hyperthyroidism, hypogonadism, hyperparathyroidism,

diabetes mellitus
Vertebral compression fractures
in the absence of local disease
or high-energy trauma may be
indicative of osteoporosis.

Gastrointestinal, Hepatic and Nutritional Disorders

Celiac disease, Crohn’s disease, inflammatory bowel
disease, gastric bypass surgery, anorexia nervosa,
bulimia, cystic fibrosis, liver disease

Renal Disorders
Chronic kidney disease
Autoimmune disorders
Rheumatoid arthritis, systemic lupus erythematosus ”
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Endocrine Disease Gastrointestinal Disease

Altered calcium homeostasis resulting from
hyperparathyroidism contributes to bone loss.

Individuals with ulcerative colitis,
Crohn’s disease and Celiac disease
present with mucosal inflammation
which decreases absorption

of Vitamin D and Calcium.

Proinflammatory cytokines alter the ratio of
osteoclast activating and blocking mediators
shifting bone metabolism to favor resorption.

Effects of long-term glucocorticoids used to
manage inflammation.
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Obesity and Gastric Bypass Surgery Female Athlete Triad
Individuals who are obese may require larger Very ?Ct“{e females may plresent \.N'th a
than usual intakes of Vitamin D to achieve combination of conditions increasing risk of
25(0OH)D levels compared to those of a stress fractures.
healthy weight. Menstrual « Excessive exercise or activity
Subcutaneous fat sequesters Vitamin D dysfunction Amenorrhea, oligomenorrhea
limiting bioavailability. * Low estrogen levels ‘

With gastric bypass surgery, a
segment of the upper small

intestine where absorption -

« Insufficient food intake or eating
disorder

* Decreased Calcium and Vitamin D‘

occurs is bypassed. +Osteoporosis

\LJodi Gootkin bt Jodi Gooiiy V@28, T- G, & Ackerman, K. E. (2012). The female athlete triad. Sports health, 4(4), 3027311L
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Chronic Kidney Disease — Mineral and Bone Solid Organ Transplant Associated

Disorder (CKD-MBD) Osteoporosis
Bone formation is limited as damaged kidneys Underlying metabolic bone disorder and
do not activate Vitamin D into Calcitriol. immunosuppressive agents after organ
Bone matrix weakening is amplified as impaired transplantation accelerate the rate of bone loss
filtering of phosphorus alters the serum balance leading to increased fracture risk.
with Calcium. Enhanced patient and graft survival necessitates
Elevated parathyroid hormone secretion ongoing monitoring of patients following lung,
attempts to restore mineral balance at the kidney, and heart transplants.
expense of bone density.

ok 29 o Goniki L:n,G.‘E.,Xie, X.B., Peng, L.K,, Liu, L., Song, L{.“&Da\‘H L. (2015). Current status of researcl isso
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Glucocorticoid Induced | e l Gonadotropin-Releasing-Hormone Agonist

Osteoporosis _—— /" \ (GnRH) Induced Osteoporosis
» - Lowering sex hormone levels is indicated to
manage prostate cancer and endometriosis.
GnRH
agonist
medication

P

p” osteoclast formation

@ Decreased osteoblast
and increased

iy Mohamad, N. V., Che Zulkepli, M., May Theseira, K., Zulkifi, N., Shahrom, N. Q., Ridzuan, N., Js
[ y 31 Soelaiman, | N. & Crin, k.. 2018). Estabi sn fing an Animal Wodel of Secondary Os«eopor 32
ight Jodi Gootki nadotroy journal of medical scienc:

Genetic Susceptibility Consequences of Osteoporosis: Fractures
Osteoporotic fracture — fractures associated
with low bone mineral density.

Fragility fracture - Fracture from forces that
would not ordinarily result in injury or without
identifiable trauma.

Low-energy from standlng height or less

Research is exploring osteoporosis as a
complex polygenic disease with genetic and
epigenetic mechanisms contributing to
susceptibility and development.

Postmenopausal — PDLIM4 gene
Juvenile - LRP5 gene

Fl u,llll\

Dong, H., Zhou, W., Wang, P., Zuo, E., Ying, X., Chai, S., ... & Liu, H. (2020). Comprehens
of the Genetic and Epigenetic Mechanisms of Osteoporosis and Bone Mineral Density. anners n  Col
nd DevelopmentalSiol lgya 194

nm
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Fragility Fractures . Fracture Related Morbidity and Mortality
Fractures are more common in cancellous

bones due to the higher turnover rate. Bone - » -
Type | — postmenopause individuals most often Sirengih

sustain wrist/forearm and spine/vertebrae 9
(cancellous bone)

Type |l — Senile individuals most often sustain Disability - e

hiJodi Gootin

hip/femur, pelvis, proximal humerus and R EEES

spine/vertebrae (cortical and cancellous)
Managing osteoporosis and
minimizing fracture
occurrence is critical to

diminishing the mortality risk.
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Fracture Healing
Deterioration of bony architecture presents
challenges for fracture healing.

Implant anchoring
Hardware ingrowth
Bony union

Failure may be attributed to decreases in the
quality of new bone formed at the fracture site.

Callus area

Internal Fixation Hardware

1886
Nickle/copper/tin
1895 Steel

193

Stainless steel 1951 Titanium

1980’s
Nonmetallic

Mineral density Future
. Biodegradable
Peak failure load implants
Bending stiffness
38
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Fracture Management Considerations Hydroxyapatite-Coated Screws
Decreased cellular responsiveness, prolonged
reaction and healing phases combined with Fragile bone can lead to loosening of screws
rigid metal implants create an unfavorable and loss of correction with repetitive loading.
environment for bone remodeling. Screws coated with hydroxyapatite (HA) can
_ stimulate bone ingrowth at the bone-implant
Higher stiffness than cortical bone interface producing greater osseointegration.
Prevents load transfer to healing bone
May limit callus remodeling
o L Ta0 N Nga, T, W, C. Ruan, Y, Huang L., & Qin, L (2019).Hybrid fracurefato 39 o 40
39 40
Fracture Fixation Future Advances Vertebral Compression Fracture (VCF)
Stabilization permitting controlled
interfragmentary micromotion can enhance May be clinically silent only associated
cortical healing of deteriorated bone structure. with postural changes, limited activity, or
Research is exploring how Magnesium in hybrid development of restrictive lung disease.
fixation hardware can biodegrade over time Diagnosed by at least a 20%
providing less fixation stability as healing occurs. or 4mm decrease in bone height.
Magnesium ions are demonstrating beneficial
eeicogeni efects Asymptomatic . Symptomati
Wang, J. L., Xu, J. K., Hopkins, C., Chow, D. H. K., & Qin, L. (2020). Biodegradable Magnesium-Based Implants in Orthopedics—A Gene _
E:; :ar\!;j ?:onp;:‘,VKZwAzrf\iDSE'?g:Lelﬁ;wA)z ‘1“?'('7‘244" , Shiota, M., & Kasugai, S. (2019). Osteoct nrc‘lucﬂvef;ol‘er’:ti?j ol‘i‘?:‘ydmxy ot Jod Gootkin 42
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lliocostal Friction Syndrome (ICFS)

Vertebral compression
fractures narrow the
space between the
lowest anterior rib and
the top of the iliac crest.

Patient presents with
unexplained flank and/or
back pain.

43

VCF Genant Classification

Grade 0 normal

Grade 1 mild fracture, <25%
loss of height

Grade 2  25% to 40% loss of
height

Grade 3  >40% loss of height

jight Jodi Gootkin
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Vertebral Fracture Rehabilitation

Spinal extension exercises are favored.
Education on bone-safe body mechanics.

Research suggests that bracing associated
postural alignment and gait mechanics
improvements require continued
strengthening to be maintained.

Garg, B, Dix, V. Bata, S, Malhora, R, & Sharan, A (2017).N 9 u
n fract amasofcincalonio opaedic: Send rauma, 8(2), 131-138.
Jacobe, £ Senden, R. MeGrum, G- van Rm Lw, Me]er K., & Willems, P. C. (2019). Eﬁedo’asem irigid
thoracolumbar orthoss on ait and sagital patients with an vertebr:
fracture. Clinicalinterventionsin aging, 14, 671-680.
< Goolkin
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Vertebroplasty

Injection of bone cement into the crushed
vertebral body through posterior cannulas to
stabilize loose bone fragments.

hiJodi Gootin

Kyphoplasty

Expansion of the compressed vertebral cavity
to restore lost height allowing improved
sagittal spinal alignment.

47
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Spinal Instrumented Fusion
Osteoporotic patients presenting with spinal
stenosis and spondylolisthesis may require
pedicle screw fixation to stabilize the spine.

HA coated pedicle screws demonstrate
greater pull-out resistance and stronger
anchoring that contributes to improved ability
to withstand repetitive loading over time.

ichi, H. (2018). Pedicle screws with a thin

48
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Hip Fracture Osteoporosis Screening '
Mechanism of injury, presence of osteoporosis

and fall risk should be considered for Bone Mineral Density (BMD) Measurement
patients presenting with hip fractures. « Bone densitometry to assess bone integrity

Femoral neck Cannulated screw T
nondisplaced

Femoral neck Closed reduction and
displaced percutaneous pinning
Sliding hip screw
Hemi/total arthroplasty
Intertrochanteric ~ Sliding hip screw
Subtrochanteric  Intramedullary nail

Cannada, L. K., & Hill, B. W. (2014). Osteoporotic Hip and Spine Fractures: A Current 49
Review. Geriatric orthopaedic surgery & rehabilitation, 5(4), 207-212.

49

Benefits of Early Detection Bone Mineral Density Measurement
Screening Indications

Women 65 years and older

Reduce Men 70 and older
Incu:)?nce Women younger than 65 years with risk
Fractures factors including postmenopause

Men younger than 70 with risk factors

— Adulthood hip or vertebral fracture in the
entify .
Osteoporosis . absence of major trauma

is.htm
rg/Page/D
atementFinal/osteoporosis-screening 1
10,
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Bone Mineral Density (BMD) Measurement '

* Quantitative Computed
Tomography (QCT)

Screening Intervals
National Osteoporosis Foundation (NOF)
recommends bone mineral density (BMD)
measurement 1-2 years after initiating medical
management and ever 2 years thereafter.

Screening for early detection does not appear to L(c:);v;r * Quantitative Ultrasound
have negative impacts on anxiety or quality of life and (QUS)
Portable

* Dual Energy
X-ray
Absorptiometry
(DEXA)

ight Jodi Gootkil 1 54
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Dual Energy X-ray Absorptiometry (DEXA) Diagnostic Criteria

Bone Mineral Density (BMD) values from DEXA
are utilized for diagnosis and to establish
treatment guidelines.

A type of low-level x-ray utilized to measure
bone mass based on energy absorption by
Calcium in the bone matrix.

Bone Mineral Density (BMD)
DEXA testing is the standard for osteoporosis * Measured in g/lcm?

diagnosis and used to determine treatment * Expressed as standard deviation

thresholds for drug therapies. (SD) above or below mean BMD of
reference population

» Comparison to young adult reference

Central erlpheral population of the same sex

* Hip » Radius
* Lumbar Spine LCaIcaneu

— IZESCorc—
» Comparison to age, sex, and ethnicity
matched reference population

56
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Z-scores
Z-scores are correlated with other diagnostic
testing and clinical assessments to diagnose
osteoporosis in premenopausal women, men
younger than 50 years old, and children.

Within the expected range for age above -2.0
Below the expected range for age —2.0 or lower

World Health Organization (WHO)
Diagnostic
Classification

Normal Within 1 SD of mean bone > -1
density for young adult women

Low mass 1-2.5 SD below mean for Between
(osteopenia) young-adult women —-1and-25

Osteoporosis 22.5 SD below normal mean for <-2.5
young-adult women

Severe or 22.5 SD below normal mean for <-2.5
“established” young-adult women in a patient

osteoporosis who has already experienced
>1 fractures
: Organization. (2004, May). WHO yroup on the ofosteoporosisat | 58
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Quantitative Ultrasound (QUS) Quantitative Computed Tomography (QCT)
Evaluates bone quality at peripheral sites while Scanning provides a true volumetric
avoiding radiation exposure, allowing portabilit measurement of cancellous bone density.
and increasing affordability of screening. Performed of the spine (axial QCT) or

eripherally of an extremit CT).

Measures speed of G berb y y (pQCT)

sound (SOS) through eelsulEe

bone and broadband ivalent Greater than 120 mg/cm? Normal

ultrasound equivaien .
attenuation (BUA) T-score 80 mg/cm®to 120 mg/cm3 Osteopenia
Less than 80 mg/cm3 Osteoporosis
o Kamar‘C”Ahmifl‘,am‘f)her:;AA';;‘Rlcrhw:'ri\:"‘tL.Zla,N,Naz_ar"A.‘.liB:\.;er,’l’.‘.“(hZE?S).Ad;/fgc;n _Ahl’ns\r'if_:a{l‘n(fz\rl‘egeolRadmlogy.(2018}ACR-SPR-SSRPrac|iceParame!srlorlheperformanceolmuscu\uskele'a\ 60
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Dental Radiographs

Emerging research identifies a correlation
between hip and mandibular bone density.

Dental Panoramic Radiographs (DPR) have
the potential to serve as an early detector of
osteoporosis.

ung, A W.K. & ozos, | (2020)- T nn
m Detection Soumal o
di Gootkin,

dS stainable Use lD ntal Pan
Research and Public He: Im 17(7) 2449
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Clinical Risk Assessment Tools

All tools appear to perform similarly in their
ability to identify individuals at risk for
development of osteoporosis.
IOF Risk Check
SCORE

ORAI

OST

MORES

Osteoporosis Risk

Viswanathan, M, Reddy s Berkman N, Cu flen K., Middlcton, c. Nicholson, W.K. & Kahwati, L. C.
(2018). Screening to i fractures: updated evidence report and systematic review for the US
Erevenite Sonices Tock Foree. Jema, 319(24) 5352551

Liodi Goolkin
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Simple Calculated Osteoporosis Risk
Estimation (SCORE)
Considers risk factors of age, weight,
estrogen, race, rheumatoid arthritis, and
fracture history to produce an osteoporosis
risk score.

Low risk: scores of 6 and below
Moderate risk: scores between 7 and 15
High risk: scores of 16 and above

65

Biochemical Markers
Examination of blood and urine levels of bone
turnover markers provides insight into the
rate of bone metabolism to monitor disease
progression and medication effectiveness.
5
% Total alkaline phosphate  HYdroxyproline v
E (AP) Pyridinoline (PYD)
&  Bone-specific alkaline Deoxypyridinoline
phosphatase (BALP) (DPD)
Osteocalcin (OC) Telopeptides Py
Amino/carboxyterminal e 3
propeptide (C1NP /P1NP) Tartrate-resistant acid g
phosphatase (TRAP) &
K o T., Chen, C. Bone biomarker for 1hecl ical assessment of osteoporosis: =
nt developments and future perspectives. Biomark Res 5, 18 (2017).
ight Jodi Gootki 62
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International Osteoporosis Foundation (IOF)
Risk Check

Online questionnaire considering age,
personal and family fracture history, BMI,
height loss, medical conditions, alcohol
consumption and smoking,

Provides information and indicates if risk
factors are present with recommendation to
consult physician.

64
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Osteoporosis Risk Assessment Instrument
(ORAI)

Calculates scores based on age, weight, and
current estrogen use.

Bone densitometry indicated if total score is
greater than or equal to 9.
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Osteoporosis Self-Assessment Tool (OST) Male Osteoporosis Risk Estimation Score
(MORES)
Based only on two factors of age and weight.
v W 9 weig Uses age, weight and COPD history to
predict osteoporosis risk in men.
Low risk: greater than 2
Moderate risk: 1 to -3 Scores greater than or equal to 6 are
High risk: greater than -4 considered positive for increased risk.
Bone densitometry indicated
for scores less than 2
btJodi Gootkin, ight Jodi Gootkin 8

e
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Fracture Risk Assessment FRAX® Fracture Risk Assessment Tool
Information gathered from physical Evaluates fracture risk based on clinical risk
examination, diagnostic tests and patient factors and bone mineral density to determine
history contribute to risk assessment for fragility 10-year probability of fracture.
fracture. .
Height Fracture
Weight
Alcohol Smaking
Age /4
Gender
Factors 4 Glucocorticoids
Evaluated Di i
. ) iagnostic
P N P.??’;'t‘;al History Tests
69

70

Multi-Modal Osteoporosis Management

-‘ P

Pharmacologic Treatment Thresholds

Thresholds for intervention with medications
are based on BMD testing.

The National Osteoporosis Foundation (NOF)
recommends pharmacologic treatment:
Clinical or asymptomatic hip or vertebral
fractures

Fall
Prevention

T-scores < -2.5

M

Fract
UMgn?ge Gi?sg;e Postmenopausal women and men age 50 or
&;2229 Service older with T-score -1.0 to -2.5 AND10 year
(FLS fracture probability 23% or FRAX® 220 %
71
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FDA Approved
Medications
|

Pharmacologic Management -

|
Category

e
v

—
i
R ——
e B

Target

Action on bone

Medication Related Osteonecrosis of the Jaw ‘
(MRONJ)
Antiresorptive medications combined with
precipitating factors lead to osteonecrosis.
* No bone exposure and nonspecific radiographic

Staoge findings

« Exposed and necrotic bone or fistulae probing,
asymptomatic without infection
» Bone exposure and infection .]

F |

» Necrotic bone and infection extends beyond the
Stage alveolar ridge or pathologic fracture or oral-
antral/oral-nasal communication or extraoral fistula

S
L gl Gonly AN |

75

Receptor Activator of Nuclear Factor Kappa-B
Ligand (RANKL) Inhibitors

Medication
binds to
RANKL
Generic:
Denosumab

Adverse Effects
Jaw osteonecrosis

Hypocalcemia Prevents
Serious infections bone
resorption

77

Bisphosphonates

Bind
to bone

Generic: mineral

Alendronate

Absorbed by

Risedronate osteoclasts

Ibandronate
Zoledronic acid Can’t adhere

to bone
Adverse Effects

Induce
apoptosis

Jaw osteonecrosis

Atypical femur fracture
Deep Vein Thrombosis
Kidney failure

jight Jodi Gootkin
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Atypical Femur Fracture (AFF)
Long term use of certain osteoporosis

medications increases the risk of diaphyseal
and subtrochanteric femur fractures.

Contralateral stress fracture may also be noted.

Patients may report prodromal pain in the
affected area.

US Food and Drug Administraton. (2018), FDA Drug Safety Communication: Safety update for 76
is drug: and alvpical fracture: Conuighi lodi Goglki

76

Selective Estrogen Receptor Modulators

(SERMSs)
Generic:

Raloxifene
Adverse Effects

Blood clots SERMs

Hot flashes [

Estrogen
receptor

78
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Parathyroid Hormone (PTH) and Sclerostin Inhibitor

Parathyroid Hormone-Related Protein (PTHrp) Osteoblast activity
Generic: Generic: Blocks protein that normally
Teriparatide Romosozumab “turns off” osteoblasts
Abaloparatide

Adverse Effects Adverse Effects Osteoclast activity

FDA Blackbox Warning: Osteosarcoma FDA Blackbox Warning: Myocardial

Not recommended for use beyond 2 years infarction, stroke, and cardiovascular death
Increased Treatment limited to 12 months
trabecular
and Atypical femur fracture
PTH . . cortical .
bone Jaw osteonecrosis
formation Hypocalcemia
- 79 N ‘Mhzgsgugung.oz‘ (2017), Scleostinanthodies n osteoporosts: sest e
79 80
Drug Therapy Fracture Outcomes in Women Drug Therapy Fracture Outcomes in Men

In postmenopausal women, medications are
effective at managing osteoporosis and Evid ful oh logical
preventing fractures. vidence on successful pharmacologica

management in men is limited.
Bisphosphonates Vertebral and Hip ___

nonvertebral Bisphosphonates  Vertebral Nonvertebral
SERMs Vertebral Nonvertebral Parathyroid Nonvertebral
RANKLs Vertebral, Hormone
nonvertebral, hip
PTH Vertebral Nonvertebral
United States Preventive Services Task Force. Final Recommendation Statement
United States Preventive Services Task Force. Final Recommendation Statement 81 o o Prevent Hip : Soreening 82
LJodi Gootkin. O to Prevent Hip Fract S lin. i lhtJodi Gootkin
81 82
Calcium Intake Recommendations Calcium Sources
The most readily available dietary sources of
Calcium are milk and dairy products, some
green vegetables and fruits, canned fish, nuts
and fortified foods.
. 19-50 years
® 9-18 years women
1300 mg/day 1970 years
4-8 years men
1000 mg/day 1200 mg/day
1000 mg/day
1-3 years
700 mg/day
Cosman, F., de Beur, S. J., LeBoff, M. S., Lewiecki, E. M., Tanner, B., Randall, S., & Lindsay, R. (2014).
Clinician’s guide to i d treatment of is. O is i 25(10),2359-2381
Foundation Os Prevention.
tJodi Gootkin I ight.lodi Gootk 84
83 84
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Vitamin D Bioavailability Vitamin D Intake Recommendations

Individuals with primarily indoor lifestyles
require higher dietary intake to achieve

sufficient levels.
. 800-100
IU/day

25-hydroxyVitamin D is the circulating form of
Vitamin D that reflects the level of cutaneous
synthesis and nutritional intake.

Sufficient serum 25(OH)D concentrations are
required for bone remodeling.

—

>70 years
o Institute of
<30 30-50 250 >125 >60 years  Medicine
nmol/L nmol/L nmol/L nmol/L International
= <12 o) = 220 N7 Osteoporosis
< = 12-20 = o 5>50 na/mL > .
@ © 9] o ng/m
o ng/mL 3 ng/mL 3 ng/mL § 8 >50 years Foundation
L2 ;
15 9 £ S National
o B » < Osteoporosis
E Foundatlon{lnsman, F.,de Beur, S. J., LeBoff, M. S., Lewiecki, E. M., Tanner, B., Randall, S., & Lindsay
https:/lods.od.nih. D-HealthProfessionall 85 Clinician's guide to prevention and treatment of osteoporosis. Osteoporosis international, 2 186
Gootki i i https:/www. health .org/osteoporosis-musculoskeletal-disorders/osteoporosis/prevs

85
Vitamin D Sources Vitamin D for Fracture Prevention
Nutritional doses of Vitamin D2 and D3 .
appear to be equivalent but at high doses USPSTF recommendation:
Vitamin D2 is less potent. Inconclusive evidence of the benefits for
men and premenopausal women.
D3 D2
Sun Plant sources For postmenopausal women, moderate
evidence 400 IU or less has no benefit and
. ifi insufficient evidence for reater
Animal sources Forﬁﬂed foods sufficient evidence for dosages greate
« Milk 100 IU/cup than 400 IU.
United States Preventive Services Task Force. (April 2018) Final recommendation statement
oy coling e vt actaton | | Py Proventon o facure n o3
87
87 88
Potential Harm of Supplements Fall Risk Assessment

Patients taking combined Vitamin D and
Calcium should be monitored for renal calculi.

The multiple variables that contribute to
increased risk of falls must be considered
Ut it Prevenive Servies Tk Fore. (9 201)Finl ecommendaton siemen to develop comprehensive rehabilitation
Vitamin D, Calcium, or combined for the pi p of fractures in ty-dwelli
o medeon 89 programs. g0

89 90
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Postural Hypotension Assessment

Have the patient lie supine for 5 minutes
Measure blood pressure and pulse rate
Have the patient stand

Immediately measure blood pressure and
pulse rate.

Stand for 3 minutes and measure vital signs
Positive for postural hypotension if:

Systolic drops 220 mm Hg and/or diastolic
blood pressure that drops 210 mm Hg

Patient reports vertigo or lightheadedness

i Jodi Gootkin

91

Fall Risk Assessment Tools
Timed Up and Go Test (TUG)

Score = 12 seconds signifies high risk

Note characteristics such as “en bloc turning”
30-Second Chair Stand Test

Score below average for age and gender.
The 4-Stage Balance Test

Narrow base, instep to big toe,
tandem, single leg

Inability to hold the tandem stance for
10 seconds.

jight Jodi Gootkin

Fall Prevention Program Components
Fall risk self-assessments (Check Your Risk
for Falling) can aid in educating patients and
prompt discussion and action.

Vision and |

Education
Comorbidities
X
~
. Home
Strengthening Modification
and Balance

National Osteoporosis Foundation. (2019). Healthcare Providers Toolkit.
Stevens, J. A., & Lee, R. (2018). The Potential to Reduce Falls and
Lodi Gootkin Risk 43).290.297 bitpslidai org/10 1016
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Visual Impairment Adaptations

Color perception and contrast sensitivity
deterioration limits ability to distinguish colors.

Blue, purple and green
Navy blue, brown, black

Depth perception impairment causes difficulty
distinguishing surfaces that are not high-
contrast colors or contain contrast borders.

hiJodi Gootin

Hip Protectors

Padded shorts or underwear worn to help
prevent fractures by distributing the force of a
fall on the hip to the surrounding soft tissues.

t.Jodi Gootin.
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Activating Spinal Orthosis

The orthosis incorporates a steel rail from C7
to the sacrum with straps around the
shoulders and fastening around the pelvis.

Trunk Active

extensor forward
activation flexion

\Shoulder l

strap
feedback

iahtodi Gootkin
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Bone-Safe Body Mechanics -

Avoid slouching, forward bending from trunk,
twisting and combined motions with force.

Ensure proper posture, good base of support
and do not pull on rail to negotiate stairs.

Sleep side lying in bed with pillow between knees.

97

Modifications or alternatives to high-impact activities and
those that place excessive force or stress across joints.

Exercise
NOF recommends 30 minutes of weight-
bearing exercise on most days of the week an
2 or 3 days of muscle strengthening, and
balance, posture and functional exercise daily.

Fracture risk should be considered.

® factors for
2 fracture

o

= Preserve or
improve bone
mass and
strength

National Osteoporosis Foundation. (2019). Healthcare Providers Toolkit.

S fall/fracture
risk factors

Maximize
bone mass
and strength

fracture.

strength

Bock BR, <t al. (2016) Exercise and Sports Science Austala (ESSA) position statement on exercise
forthe

4 Low bone Osteoporosis,
osteopor03|s mass and/or ' previous
with normal clinical or fracture
=z BMD and no o functional risk < and/or

2 multiple risk
factors for

Preserve or
improve bone
mass and

98
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Exercise Prescription Considerations
To be osteogenic exercise should be:
Dynamic intermittent vs. static loads
Magnitude for progressive overload
Applied in diverse loading patterns

Applied with few loading cycles of
adequate intensity

Prioritize mode of exercise based on impairments.
Wheelchair level: strength, balance, weight bearin

Consider individual comorbidities, recent fractures
and activity tolerance.

Daly, R. M., Dalla Via, J., Duckham, R. L., Fraser, S. F., & Helge, E. W. (2019). Exercise for the prevention of osteoporosig
postmencpausal women an evidenoe-based guide 0 the optimal 123

99

99

Aerobic Training
Low or non-impact aerobic activities have
little or no effect on stimulating bone.

Some protection may be provided when
performed in combination with low load
activities or at higher intensity levels.

Risk benefit analysis related to falls must be
considered.

Daly,R. M., Dal\a\/a J., Duckham, R. L., Fraser, . F., & Helge, E. W. (2019). Exercise for the prevention of
of

women: an evid ide to the optimal

h) srcalmera 23(2), 170-180. o

100

100

Weight Bearing Exercise
Caution must be taken to prevent fracture.

Intersperse impact loading between balance
and resistance training activities.
Vertical GRF relative to
body weight

Lunge |11
Marching - 1.5
Lateral Step-ups 15 cm - 2.1
Forward step-up 30 cm | 2.7
Lateral step-up 30cm _ 3.1
Single leg hop |G 34
Side to side jump _ 5.9

Daly, R. M., Dalla Via, J., Duckham R.L, Fraser,S. F, & Helge, E. W. (2019). Exercise forthe
prevention of women: an based guide to the optimal

t.Jodi Gootin.
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Progressive Resistance Training (PRT)
Exercise should be site-specific
targeting hip and spine with direct
gravitational loading or indirect
muscle pull on bone.

Trunk strengthening favoring
extension exercises
Avoid deep forward spine flexion

Rate of progression should be 50%,
60%, 70%, and 80% of 1RM to
ensure correct technique

Power resistance training may assist in
offsetting Type |l muscle fiber atrophy.

Beck BR, et al. (2016) Exercise and Sports Science Australia (ESSA) position statement on exer
ight Jodi Gootkin forihe i d of. is.l Sciled Soort
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Balance and Mobility Training
Balance and mobility training programs do not
appear to provide sufficient bone strain to stim
adaptive skeletal benefit but can enhance
neuromuscular condition to diminish fall risk.

Alter base of support, surface, visual input, spee
concurrent arm motion.

Including dual task training can improve functiona
performance in both single and dual task condition

Daly,R. M., Dal\a\/a J. Duckham, R L., Fraser, S. F. & Helge, E. W (2019). Exercise for the prevention of
‘women: an evid: ide to the optimal of
3(2) 170180 Conwight lodi Gool
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Tai Ji Quan: Moving for Better Balance

(TJQMBB)
A community based and implemented

program to help improve postural stability,
control of body positioning, gait initiation,
locomotion, movement symmetry and
coordination, range of motion and lower
extremity strength.

Instructor led sessions
2-3 times per week for 24 weeks.

A series of 8 forms emphasizing
weight-shifting and direction of core.

Administration for Community Living. (2012). Tai Chi: Moving for Better Balance. 105
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Exercise Outcomes ‘

Males Resistance, Resistance/Activating
65-90 WBY, Qi Gong, Orthosis improved strength
years Orthosis and mobility

WBYV improved mobility

Qi Gong no change

Females Activating Both decreased pain and

over 60 orthosis, increased strength. No

years Resistance/ change spinal curve
Balance

Genest, F. M. N., Lindstrém, S., Scherer, S., Schneider, M., & Seefried, L. (2020). Efficacy and safety of simple
exercise for men with

Alin, C.K., Uzunel, E., Kronhed, A. C. G., Alinaghizadeh, H., & Salminen, H. (2019). Effect of treatment on
back pain and back extensor strength with a spinal orthosis in older women with osteoporosis: a randomized
controlled trial. Archives of osteoporosis, 14(1), 5.

107
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Otago Home Exercise Program

Initial supervised
therapist instruction
followed by home-
based patient
participation with
therapist monitoring.

Program of AROM,
lower extremity
strengthening,
balance exercises,
and walking plan
over 52 weeks.

Sherrington C, Whitney JC, Lord SR, et al. Effective exercise for the prevention of falls: a systema
review and meta-analysis. 2008. In: Database of Abstracts of Reviews of Effects
DC (201). Tools to implement the Otago Exercise Program: A program fo reduce

104

Whole Body Vibration (WBV)

Mechanical vibration signals delivered
through a platform are amplified into
bone tissue.

The vibration appears to activate
mechanoreceptors to increase
anabolic activity.

Other theories suggest that improved
muscle and bone circulation provide
nutrients needed to build bone tissue.

Improved strength and coordination
can reduce fall risk.

Agency for Healthcare Research and Quamy (2011). Whole- Bcdy\/branon Therapy for Osteoporosis. Effective Health Cax
Dionello, C. et. al. (2016). Effects of whole b n bone of women with
without mogicalions: novel findings and lieraturo oo, Joumalof museuioskelofal & nounonalinteraciions 16(3), 193 06
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Fracture Liaison Services (FLS)

Participation in a fracture prevention program
after a fragility fracture aids in identifying
treatment gaps to target medical
management.

American Orthopedic Association
Own the Bone®

International Osteoporosis Foundation
Capture the Fracture®

108
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Conclusion

Prevention, detection, and treatment of
osteoporosis can decrease fracture risk,
complications and mortality as well as
improve quality of life.

109
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2. Which fracture in a pediatric patient may
prompt additional assessment for the presence
of juvenile osteoporosis?

A. Calcaneal burst

B. Vertebral compression
C. Tibial growth plate

D. Colle’s fracture

111
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4. Which of the following does NOT describe
osteoporosis related fractures?

A. Result from high-energy trauma

B. Occur following a fall from standing height
or less

C. Referred to as fragility fractures

D. Most common in the hip, vertebrae,
forearm, and proximal humerus

i Gootiin
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1. What characteristic is common in secondary
osteoporosis?

A. Effects of aging contribute to its
development

B. Associated with estrogen deficiency

C. Related to underlying disease or specific
medication use

D. Does not affect premenopausal women or
men

jight Jodi Gootkin
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3. Why are Individuals with gastrointestinal
disease at a greater risk of developing
osteoporosis?

A. Altered osteoclast mediator ratios
promoting bone resorption

B. Effects of long-term corticosteroid use to
manage inflammation

C. Malabsorption of Vitamin D and Calcium
D. All of the above

hiJodi Gootin
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5. According to current recommendations, which
individual should be screened for osteoporosis?

A. 63-year-old active female who plays pickle
ball 3 days a week

B. 52-year-old female with history of early onset
menopause and smoking

C. 68-year-old male who is a community
ambulator and works part-time

D 55-year-old obese female with vertebral
fracture sustained in a motor vehicle accident

t.odi Gogtin

114

Osteoporosis: Pathology, Assessment & Management

114

Copyright Innovative Educational Services and Jodi Gootkin. All rights reserved.
Reproduction, reuse, or republication of all or any part of this presentation is strictly prohibited
without prior written consent of both Innovative Educational Services and Jodi Gootkin.



6. “Comparison to age, sex, and ethnicity
matched reference population” describes which
DEXA scan value?

A. Bone Mineral Density (BMD)
B. Standard Deviation (SD)

C. T-Score

D. Z-Score

115

115

8. Which tool evaluates fracture risk based on
clinical risk factors and bone mineral density to
determine 10-year probability of fracture?

A. ORAI
B. FRAX®
C. MORES

D. SCORE

117

it/

7. According to the World Health Organization,
what T-score value on DEXA would be
classified as osteoporosis?

=1

. between —1 and -2.5
<
<

. < -2.5 with fragility fracture

jight Jodi Gootkin
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9. Individuals prescribed
to manage bone loss, should be closely
monitored for osteonecrosis of the jaw.

A. Bisphosphonates

B. Estrogen based therapies
C. Parathyroid hormone

D. Vitamin D supplements

hiJodi Gootin

10. What is the recommended daily Calcium
intake for women postmenopause and men
over 70 years old?

A. 700 mg/day

B. 1000 mg/day
C. 1200 mg/day
D. 1300 mg/day

i Gootiin
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