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Accreditation Statement

e All individuals in control of the content of continuing education activities
provided by the Annenberg Center for Health Sciences at Eisenhower
(ACHS) are required to disclose to the audience all relevant financial
relationships related to the content of the presentation or enduring material.
Full disclosure of all relevant financial relationships will be made in writing to
the audience prior to the activity. All other staff at the Annenberg Center for
Health Sciences at Eisenhower and RhAPP have no relationships to
disclose.
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Michele Volansky, PA-C, MPH:

* Guest Lecturer in Rheumatology: Emory University Medical School, PA
Program; Philadelphia College of Osteopathic Medicine, PA program

* Speaker: Astra Zeneca

Wendy Simmons, PA-C, DFAAPA:

» Speaker: AbbVie, Amgen, Boehringer Ingelheim, AstraZeneca, Pfizer, Radius,
UCB

* Advisory Board: AbbVie, Amgen, Fresenius Kabi, Lilly, AstraZeneca, UCB

* (Consultant: AbbVie, Fresenius Kabi
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Objectives

Define Osteoporosis and understand the
pathophysiology.

Update current epidemiology and prevalence of
osteoporosis and fractures.

Learning DXA “101” following ISCD 2019
Guidelines

Understand use of DXA and FRAX score in
diagnosing and monitoring osteoporosis.

DXA Interpretations
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Overview of Osteoporosis

Osteoporosis- “Bone disease that develops when bone mineral density and bone mass
decreases, or when the structure and strength of bone changes. This can lead to a decrease in bone
strength that can increase the risk of fractures.” (NIH Consensus Development Panel 12/1/2022)

Bone Composition - Bone matrix is 9o% collagen (Type I collagen containing crosslinks of N-
telopeptides, C-Telopeptides and deoxypyridinolines) and 10% other proteins (osteocalcin,
osteonectin and osteopontin. These are basis for one turnover markers.

- Bone mineral is hydroxyapatite (calcium and phosphorus).

- Bone cells are osteoclasts, osteoblasts, osteocytes and living cells.

Bone Modeling and Remodeling — Bone growth occurs as result of modeling, renewal of

bone substance and alteration in size and shape of bone.

- Bone health is maintained by remodeling: replacement of old bone with new bone through a
remodeling cycle that is a coordinated sequence of activation, resorption and formation.

-Bone remodeling is done by osteoclasts (cells derived from bone marrow precursors) that remove old
bone (resorption) and osteoblasts (cells derived from mesenchymal precursors) that produce new
bone matrix, which then becomes mineralized mature bone (formation).

-Bone loss occurs when resorption exceeds formation.
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* Peak Bone Mass - Is the maximum bone mass or density achieved during a lifetime. Occurs when the
growth in the size of bones and accumulation of bone mineral has stabilized (consolidation) -
Determination of peak bone mass may depend on heredity: sex (higher in men) and race (higher in black
population) (70-80%), and lifestyle factors calcium, vitamin D, exercise, tobacco, alcohol (20-30%).

Changes in Bone Density with Age

’ White Women }

Peak bone mass
12 o [ ~Plateau-maintained-

l / Age-related bone loss (~0.5%-1.0% per year)

v Bo_ne_ l__oss a_c_cel_e_rates with
menopause (~1%-2% per year)

Spine BMD 1.04--
(g/cm?)
by DXA

/ Age-related bone loss
resumes
0.8! . s o .
Increase with adolescenc
X\ Eventually back to
pre-adolescent levels
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Osteoporosis Essé Is
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/ Overview of Osteoporosis

Two Skeletal Regions

* Central Skelton Region -spine, hips and shoulders, ribs, pelvis.
* Peripheral Skeleton Region - extremities-arms and legs.

Two Types of Bone in Skeletal Regions

 Peripheral Skeleton - Cortical (Compact Bone)
* Makes up the Shafts of long bones, outer envelope of peripheral skeleton
* Makes up 80% of skeleton, 20% of surface area
* 3% is renewed each year

Central Skeleton- Cancellous (Trabecular Bone)
e Makes up the inner parts of parts of bones of axial skeleton
e Makes up 20% of skeleton, 80% of surface area
e 25% renewed each year

* 10% of skeleton is being remodeled at any one time




Overview Osteoporosis

Bone Structure

O Cortical (Compact)
B Epiphysis (thin shell)
B Diaphysis (shaft, thicker)

O Cancellous (trabecular,
spongy)
B 20% by mass, 80% by
surface
B 5-70% density of cortical
B 30-90% porosity
B Trabeculae

O Plates and rods (~5 nm X
5 nm X 40 nm)

http://depts.washington.edu/bonebio/ASBMRed/structure.html 1
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Cancellous and Cortical Bone Loss
Occurs at Different Times and Different
Rates

Percent
of peak
bone

U
Mass Wrist %)
Fractures
Spine
Fractures

Hip
Fractures

g e~ momational course of @== BXD

Osieoporosis ssseritiais
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Overview Osteoporosis

* Osteoporosis diagnosis may be made based on the
presence or history of a low trauma or fragility fracture

* Definition of low trauma or fragility fracture:

e A fracture resulting from the force of a fall from a
standing height or less or a bone that breaks under
conditions that would not cause a normal bone to break.

* Do NOT let your patient’s convince you otherwise !

* Always evaluate the cause of osteoporosis and
complete a secondary evaluation.

11
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Overview Osteoporosis

Epidemiology of Osteoporosis and Fractures

In U.S., estimated 10 million people age 50 years and older.
8 million women
2 million men

43 million (16 million men), low bone mass

Burden of osteoporosis and fragility fractures is projected to increase at
a dramatic rate in next decade.

Aging population.
Accelerated by comorbidities and environmental factors.

http//pubmed.ncbi.nim.nih.gov 2022

12



DXA “101”

ISCD = The International Society for
Clinical Densitometry

2019 Adult Ofticial Positions
Guidelines and Certifications
www.ISCD.org



Women 65 or older
Men 70 or older

DXA “101”

Who deserves a DXA ?

Postmenopausal women 50-64 and Men 50-69 with risk

factors:

FHx osteoporosis/fractures
Frequent falls

Vitamin D deficiency
Tobacco use

Rheumatoid arthritis

Psoriatic arthritis

Chronic Steroids

Type I DM

Thyroid disease

Heavy alcohol (>3 daily)
Ankylosing Spondylitis
Malabsorption (e.g., Celiac)

14



DXA “101”

* What can we share with our patients?

* DXA (Dual Energy X-ray Absorptiometry)
* Patient concern, very little radiation.

® Measures calcium in bones.

e Estimate risk of fracture.

* Monitor effectiveness of osteoporosis treatments.

15
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= Diagnosing Osteoporosis

1. By Bone Mineral Density (BMD)

T- score (If premenopausal women or men < 50 y/o, use Z-score):
T - score - 1.0 or above is normal BMD
T -score -1.1 to -2.4 is low bone mass or osteopenia
T - score -2.5 or below (more negative) is osteoporosis

2. By Fracture

|98

Over the age of 50, plus fracture of the spine, hip, wrists, humerus
(shoulder), rib and/or pelvis = Osteoporosis, regardless of T -score.

By FRAX

Fracture risk calculator, usually included in software of DXA, or

https://frax.shef.ac.uk/FRAX

Based on BMD, race, age, sex, weight, height, steroid use, RA, etc...

Calculates 10 year probability of major osteoporotic fracture (spine, hip,
shoulder, forearm) (20%-high) or hip fracture (3% high), then may
diagnose osteoporosis.
Limitations though

16



SN The clinician's guide = X ‘ #% NOF's Clinician's Gui: X

& C @ frax.shef.ac.uk/FRAX/tool.aspx?country=9

[1] Osteoporotic fracture X ’ @ frax.shef.ac.uk/FRAX X ‘ Clinical Guidelines — X ‘ @ Theclinician's guide X @ frax.shef.ac.uk/FRAX, X <+

G h % & 0O

Speed Test 5 Media E5 Medicine £3 Travel E3 Bills Google [ Finances | dance 101 online  [T] UpToDate + Knit Stars @) Eclinical =¥ Microsoft 365
: [

Home Calculation Tool v Paper Charts  FAQ References CE Mark English v
Asia
Europe
Calculation Tool e east 8 atica
North America Canada E
Please answer the questions be Latin America _ US (Caucasian) —_—
—
. —
. Oceania ] US (Black) e
Country: US (Caucasian) About the risk factors
US (Hispanic)
Quest|on nalre: 10. Secondary osteoporosis @No Oves US (Asian)
1. Age (between 40 and 90 years) or Date of Birth 11. Alcohol 3 or more units/day @no OYes s ol
Age: Date of Birth: Pounds % kg
" i & 12. Femoral neck BMD (g/cm?)
Select BMD
2. Sex OmMale OFemale i N
3. Weight (kg) Calculate
4. Helght (cm) Height Conversion
Inches # cm
5. Previous Fracture ®nNo OYes
.
6. Parent Fractured Hip ®No OYes
7. Current Smoking ®No OYes
8. Glucocorticoids ®No Oves
11639838
9. Rheumatoid arthritis @No Oves Individuals with fracture risk

For USA use only

= Print tool and information

assessed since 1st June 2011

Consider FDA-approved medical therapies in postmenopausal women and men aged 50 years and older, based on the following:

https://frax.shef.ac.uk/FRAX/tool.aspx?country=9 A hip or vertebral (clinical or morphometric) fracture

L 8


https://www.sheflield.ac.uk/FRAX

Risk factors

For the cirical sk facions 2 yos or no re3ponse 15 asked for, If the fiekd is Jeh blank, then & "no® response is assumad. See also notes on fisk

factors.

The nsk factors used are the folowing

s Datween 40 and 90 ywars. It ages below of sbove ars ertered. the programme will

The model accepts age
Age compule probabliies at 40 and 90 year, respectivaly.
Sex Male or female. Eater as appropriate,
Wesght Ths should be enlered N ko
Haight This shoult be entered n cm.
Ape Sractune denoles mare ately @ pro s fracture in adull e occurting sponlaneously, or a fiacture
Previous fracture anﬂmmmmma which, in & hesitny mmvnual woukt not have rasulted in a fraclure. Enter yo3s or no (see slso
notes on risk factors),
:p‘"'" frichised This enqures for 8 Nsiory of hip fracture in the patient’s mother or father. Enter yes or no,
Curmrent smaoking Emmam@emmmmmrmummmw;mes 10hacso (see also noies on risk factors).
Enter yes if the patient s currently 4 to oral akucosoticoids o has been exposed to ceal gicococods for
Glucocorticods mo-omammhuouuofp'e&nisobmdSmgdalyermn(oroqmloddousdolbﬂglwocoﬂlooﬂa)
(200 ako notes on risk factors),
Rheumaicid Enter yes whers the patient has a confirned diagnosis of theumatoid arthrtis. Otherwise enter no (see also notas
arthrts on ngk factors).
5 Enter yes if $he patient has a disordar strongly iated with ost: include type | {insubn
0o - dependent) dabates, oslocgcrunn imperfacta in adulls, untreated Iano-chmlng hypomyrowum
USIPPee OF Pramature mencp (<45 y ). cvonic malvutrition. or makibsorption and chronic liver disease
Ayzohol 3 Enter yes if the patient takes 3 or more units of alcohol caily. A unit of alcohol varee clighlly in dificrent countries
ey O ™S | from 8.10g of akcohol. This is equivalent fo 3 standard ghss of beer (285m). 3 single maasure of spirits (20mI), 8
4 medium-sized giass of wine (120mi), or 1 maasure of an apentif (60mi) (see alSC NOtas on NSk BCors),
Boria i : (BMD) Pleate seloct the make of DXA scanning equpment used and then enter the actual femoral neck BMD (in
density (3MD) 9cm2). Altarnativiely. enter the T-score based on the NHANES 1il lemale raférence data. In patents without a EMD
ey _test. the Nield should be alt Dlank (See M0 Noles on sk faciors) (pravided by Oregon Osteaporosis Centar).

Notes on risk factors

Provious fracture

A special situation penains 1o a prior hestory of vertebral fraciure. A fracire cetected as 2 radiographic observation alone (a morphometric
Wﬂinwm)muammhmn.Awdmllnmcm'rxmalnbhuncsanmwwmm Tre

<o ded may U

probabiity of fracture

fore be und: imated. Fracture protabeity is also underestmatad with madapls fractirss.

Smoking, alcohol, glucocorticoids

These nsk BCiors agpear 10 have 3 cose-dapencent effact, |.e the highar the axposure. the grester the risk. This is not taken into account
SN the COMPULAToNS Bssume average exposure. Cinical uogment

SNOUK be used for low or hgh exposuros.

Rheumatold arthritis (RA)

A = 2 rak facior for fracture. However, ostaoarntheits s, wmg protective, Fevmi:nmnmuhwlamlbepbudonapauenrs

report of ‘anhrius’ uniess here is cinical or Iaboralory pport e di
Bone mineral density (BMD)

The site and reference technology is DXA st the femoral neck, T-scores 370 based on the NHANES reference

yoars. The same abschte vakses are used m men.

Nipsirac shet ac. U FRAX oL sspx 7courtry=9

values for women aged 20-20

18



* DXA “101”

Interpretation DXA Scan
Make sure scan is technically valid prior to interpretation.
Review patient positioning and scan analysis.
Check DXA printouts, DXA image, DXA graph, numerical results.

Review for artifacts on DXA - common include degenerative disease, AS
fractures, metal.

Reporting DXA Scan

Include demographics of patient, indications for DXA, manufacturer and
model of instrument used, technique, limitations to study, results-
including any significant change between current and previous study;
diagnosis, FRAX fracture risk.

Include statement that a medical evaluation for secondary causes of low
BMD may be appropriate.

Suggest timing of next study.

19
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Bone Densitometry e
Patient History
Name: Age.
Gender: QO Femae O Male L) Other 3 Height: Waight:

Have you had recent contrast: U Yes ([ No

Bone density varies according 1o a person's age. gender and race. Please choose the one category below that most closely
matches your race/ethnicity:

Q Black/African-American Q White'Caucasian 0 Aslan 3 Hispanic 3 Native Amencan
Prior bone density study: Q Yes QO No

Factors that may INCREASE your risk of osleoporosis (please check all that apply):

Q Post-menopausal woman Age:_ Q Low lestosterone kevel (men)

0 History of fracture after age 40 1 Thyroid hormone therapy

0 Was fracture due to trauma? QO Yes O No Q Parent hip fracture

Q3 Current smoker 3 Pasl smoker

U Steroid therapy (equivalent to 5 mg prednizone daily for 3 months) 0 Rheumatoid arthritis

O Secondary Osteoporosis: Diagnosed by a physician, including:
Type 1 insulin dependent diabetes, osteoganesis imperfecta, untreated long-standing hyperthyrcidism (Graves' disease),
hypogonadism, menopause less than 45 years, chronic malnutrition (anorexia or bulimia), malabsorption (celiac disease,
Crohn’s disease, ulcerative colitss), chronic kidney or liver disease, end stage renal disease, multiple myeloma, upper or
lower imb paralysis. Muscular Dystrophy, Multiple Sclerosis

Q Consumption of more than 3 alcohalic drinks per day
Q Ovaries surgically removed
3 Hyperparathyroidism

Factors that may DECREASE your risk of or treatment of osteoporosis (please check all that apply):
3 Hormone replacement therapy (women) O Regular exercise

3 Prescription medication for ostecporosis 3 Calcium and/or vitamin D supplements
Medication Name:

Duration of Use:

Do you have metallic hardwara/prostheses, cementing or surgery in your hips or lower back? O Yes 0O No

20






Bone Density Report

Name: Sex: Female Age:
Patient ID: Ethnicity: Black Height 1702 cm
Referring Provider: 5 Dale of Birth: Wdohl. 885 kg

Indication: postmenopausal; screening for csteoporosis; history of glucocorticolds; cancer, asthma or
emphysema; hysterectomy; secondary ostecporosis;

Accession number: .

Clinical Information Provided by Patient:
Has taken Glucocorticoids
Has secondary osteoporosis
Has used the following medications: B :
Has the foliowing medical conditons: Asthma or Emphysema, Cancer, Hysterectomy
Patient maximum height was 67 e
Menopauss Age 25
“Onset of menses at age 12
2

Number of children
Missed perfod for more than 8 months in a row

Bone Density: Exam date 07/24/2023
BMD .
(g/cm?) Tscore Z-score Classification

Region

AP Spine(L1-L4) 1.252 09 27

Femoral Neck(Left) 0.948 0.0 11

Total Hip(Lett) 1,064 0.2 11

Femoral Neck(Right) 0916  -02 0.9

Total Hip{Right) 1066 02 T -
Total Hip Mean 1.085 02 1.1

Worid Health Orgarsizaton coteria for BMD improssion clossily patents 48 NG/mal (1-80000 a1 of Bbove —

1.0), Osieaperda [T-score betwoon —1.0 and -2 5), or Ostecporesis (T-scove at or balow -2.5].

10-year Fracture Risk:

FRAX not reportac because:
All T-scores for Spine Total, Hip Total, Femoral Neck at
22

or above-10




Namc: Sex: Female Height: 57.7 in

Patieat ID: 7) Ethnicity: White Weight: 1022 1b
DOB: Menopause Age: 53 Age:. 77
Referring Physician: Rhevmatord Ardhridis
] > 5.
/ o N Neck Sterei ds ‘"3 Thc

r—r—r go—p—y——Y

/V

-

Age

T-scors va. White Femele. Sosrce 2012 BMDCS/NILANES Whits Farule. Zscore
ve, White Female Scurce 2012 BMDCS/NHANES Whete Female

bmage not for disgasontic use Image net for diagnostic use
k=1.143 40 - 562 k=~114580~525
102 x 107 NECK-49 x I5 Od x IENFCK 46 % 14

(Spine exeluded due 4o

B M0
DXA Results Summary: Seolios (5 92‘{:‘: O B
| . BN " Pkt
Region (.::-;) BM(S (;/3::!; u"l"n “ﬁ" 10-ycar Fracturc Risk
Neck Major Osteoporetic Fracture 9
lLeft 4.60 294 0.6338 -1.9 03 Hip Fracture o
Right s12 37 0.725 =1.1 1.} Reported Risk Factors:
Mean 485 3.32 0682 -1.5 0.7 US (Cascasimn), Neck BMD=0.638, BMI=21 .5
|DifE| 0.52 0.78 0087 0.8 0.8
Total 'IRAX® \'thfnl(x Fractare 'fuluhiﬂy lewlatod for mn d paticnt.
Left 1433 25.50 0.743 1.6 0 Frocterc probabilty may be lower if the paticas his reccived testment,
Right 36.21 3188 0.830 0.5 1.4
Mean 3527 2869 0812 -1.1 0.8
[DifE} 1.89 637 0.137 1.1 1.1 Comment:
fotsl BMD CV 1.0% ﬂw factors, im'ulm:’;:i’fv:‘ :‘r:::r;wu. m".'i.?u'?f. pﬁu-‘:'dl:\:‘:ﬁ.fﬂ
NHO Clssificstion ca Bolled Rasults: Ostsopeonia risk facions not ceptuecd i the FRAX model (.8 Mraily, ol vitusin D

deficiency, increased bone tumeover, interval significant dochne in BMD)

g - Scan MA-'ZOOL‘AIMWW MG00M ) Aralysts Decomter 05, 2021 11:07 Hip V15 5.0.7 Opemator: $P Comment:
0 - Scan A1 2061 100N 30360008 Analysis Deceesber 06, 2021 1198 Hip V:13 6.0 7 Operator: SP Cernment
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= Diagnosing Osteoporosis

1. By Bone Mineral Density (BMD)

T- score (If premenopausal women or men < 50 y/o, use Z-score):
T - score - 1.0 or above is normal BMD
T -score -1.1 to -2.4 is low bone mass or osteopenia
T - score -2.5 or below (more negative) is osteoporosis

2. By Fracture

(9V)

Over the age of 50, plus fracture of the spine, hip, wrists, humerus
(shoulder), rib and/or pelvis = Osteoporosis, regardless of T -score.

By FRAX

Fracture risk calculator, usually included in software of DXA, or

https://frax.shef.ac.uk/FRAX

Based on BMD, race, age, sex, weight, height, steroid use, RA, etc...

Calculates 10 year probability of major osteoporotic fracture (spine, hip,
shoulder, forearm) (20%-high) or hip fracture (3% high), then may
diagnose osteoporosis.

Limitations though
24



Your patient , ~mpicted 8 BMD test on 10/17/2022 using tho Lanar Prodigy Advance DXA
manumGues 0y GE Medical Systems LUNAR, System PAT « Lhe following summanzes the

(software version: 13,60)

results of our evaluation,
 PATIENT BIOGRAPHICAL:
Namo: ?’3 7’ I o
Paticnt 1D: Birtn Date; Height: 64.5 in.
Cender: Female Exam Date: 101172022 Weight: 1242 lbs,
Indications: Rhcu!r.ww!d Fructures: Forearm Treatmonts: Calzium,
Arihritis, Advanced - Multi-vitamin,
m&&rz <:f) Travma. Thiazide, Vitamin D
¢ (Adult), . 7
Caucasian, Early Frdﬁlll"' ;
Menopause,
Amenorrhea
'} DENSITOMETRY RESULTS: ‘
Shte Region Mersured Meusured WHO Youuy Adale BMD YaChunge Slpodficant
Dnte A Classilieation T-seare v, Previnug Chanpre (")

AP Spine L3-L4 1041772022 &3] Normal L 1.322 /ey 3.7% .

AP Spine L34 1041572020 g1t Noeal 0.5 1.275 glem? . .
DuuiFernur Neck Left 12022 g1 Osteopenin -1.3 0.796 plom? -1,4% -
Dua!Femur Nk Leit 10152020 SLI Qstcopenia -7 0,797 giem? P &
DusiFemur Nack Right 10172022 811 Ostocpenia 1.8 0.794 giea® 0.9 2
DmlFerar Neek Right 10/15/2020 81! Ostopenia 7 0.601 glonw . :

L———"-‘-“

= ASSESSMENT:
The BMD measured at Femur Tota! Right is 0,767 g/em® with a T-score of -1.9. This paticnt is considered osteopenic according to

World Health Organization (WHO) criterla. Bone density is between 10 and 25% below young normal, Fracture risk is moderate,
Treatment is advised.

World [Health Organizating (WO} erilerin for pust-mcyupausal, Cancosizn Wisaén:
Noanal:  Tes0orz nl o shave -1 SD
Onleopenin;  ‘T-scoce betveen «§ and 22,5 SD
Onicopeansiss  Tezcore 3l or below <35 5D

¥ RECOMMENDATIONS:
NOF Guidelinzs recommend treatment for parfents with a T-score of -1.5 and below with risk factors or «2.0 and below without risk

factors. Effective therapies are available in the form of bisphosphonstes (Fosamax and Actonel), and Evista. Hormone therapy may be
an option besed on review of risks and benefits of reatment. Al paticnts should ensure an edequate intake of d ’

25



p FRAX* RESULTS: fersion: 3.1}

10-year Probability of Fracture!

Major Ost. jc Fracture? ractyre
f' 23.9%5 7.5%
T

Populationt  \_USACaucasien)
Risk Factory: Rheumatoid Arihrilis, History of Fraclure (Adult)

Brsed on Femur {Left) Neck BMD

1 ~The 10-yeur probability of frocture muy S¢ lower then reparted if the patien| has received reatment.
2 Majar Osteoporotic Fraetinx Clinienl Spina, Foresn, Hip ar Shoulder

*FRAX Is n trademark of the University of Sheffickd Medizal School's Contre for Metabolle Bone Disewss, &
Worlg Health Organization (WHO) Colfabarsting Centre.,

')} ASSESSMENT:
The protability of n major osteoporotic fracurs is 23,9% within the next ten yoars,

The probebility of 2 hip fascturg i3 7.5% within (% next ten years,

¥ RECOMMENDATIONS:

Al trea‘roent decisions require clinical Judgment end considerion of individual patient factors, including patient preferences, comorbidities,
previcus drug usc, risk (actors not captured In the FRAX model (2.g., fruilty, fa'ls, vitamin D deficioncy, ingreased bone turnover, jmteval significant
decling in bone density ) rnd possible under- or over-catimation of fraclure risk by FRAX,

I nddition, the NOF Guide recommends thot FDA-approved medical therapies b consldered in posunenopeusal women and men ags >= 50 yeurs
with &

* Hip or vencbre! (clinica! cr morphometric) fraciure

* T-score of <==2.5 ot the spine or hip

* Tea-yuear fmcture peobahility by FRAX of = 3% for hip fracture or >@20% for major ostconerotic freciure.

© FOLLOW-UP:

Peog)c with diagnou:! vuses of osteopornsiy o7 al high risk for fracture should have feguiar 0ONS mINCI Aensity Lests. [for pRIents wIox: fog
Medicare, routine testing is tliowed oaes every 2 years, The testing fiequency ean be incronsed 10 one year for pavients who have rapidly progressing
dlsease, thse who are receiving of discontinuing medica! therapy 10 festore bone mass, o bave additionol risk et

Sincerely,

an'md Diagnostic Center

26
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= Diagnosing Osteoporosis

1. By Bone Mineral Density (BMD)

T- score (If premenopausal women or men < 50 y/o, use Z-score):
T - score - 1.0 or above is normal BMD
T -score -1.1 to -2.4 is low bone mass or osteopenia
T - score -2.5 or below (more negative) is osteoporosis

2. By Fracture

(9V)

Over the age of 50, plus fracture of the spine, hip, wrists, humerus
(shoulder), rib and/or pelvis = Osteoporosis, regardless of T -score.

By FRAX

Fracture risk calculator, usually included in software of DXA, or

https://frax.shef.ac.uk/FRAX

Based on BMD, race, age, sex, weight, height, steroid use, RA, etc...

Calculates 10 year probability of major osteoporotic fracture (spine, hip,
shoulder, forearm) (20%-high) or hip fracture (3% high), then may
diagnose osteoporosis.

Limitations though
27



Bone Density Report

Narne: Sex Female Age:
Patient I0: Efnicty: Black Height 182 0 cm
Reforing Providor: .y ey Deto of Birth. 05021938 Weght 887kp

Indication: postmencoausal. screening for cstecporosis, height loss, prior fractum, cancer, ssthma or
emphysema, hysterectomy; heumatod athtis,

Accession number:
Clinical Iinformation Provided by Patlent:

Have had a previcus b of vertebral fracture

Has had a low trauma fracture

Has Mmeumatond arthritis

Has csad e following medcatons. Viamn O, Tramadal

Has the Icliowing medical condilions. m‘?wm&&m.nmm.
"Fatant maxamum reight was 65

Mencpausa Age 0

“Drinks ca“fenated beverages

Onset of menses &t age 12

Number of chidren 6

Bone Density; date 1203/2021

S———BMD :
T Zacore Classification

e (fean’)

AP Spine(L1-.4) ores /33 T
Femorsl Neck(Le) oess | 21 , T
Tota! Hip(Le) 0ess [ 22

Feroral Nec/Righ) 0557 [ 28 -
Total HIxRigh) oss2 | 24

0875 23 0.0
a5 Nommay (1-sc0re o o 800w ~

Total Hip Mean
patients
(T-scom o or bekow ~2.5).

JFwe
1.0, Ostocpesis (T-sccre bebwaon ~1.0ond 2.8, or

28



Name: Sex: Femalke Age.
Patient ID Ethnicity:  White Height 165.1 cm
Referring Provider: Date of Birth, Weight: 63.5 kg
Indication: postmenopausal, Er¢ated - osteoporosis, theumatoid arthiitis,
Accession number:
Clinical Information Provided by Patient:
Has reumatold annnts
Has used the foliowing medicabions: Vitamin D, Caicum , g Cclasd, qth infusion
Patient maximum height was 66 : C isjze2
Menopause Age 45
Onset of menses at age 15
Number of chiidren 2
Bone Density: Exam date 08/28/2023 ‘
Region (::'?,, T-score Z-score Classification
AP Spne(L1-L4) 0.937 10 13
Femoral Neck(Left) 0.719 12 0.8
Total Hip(Left) 0.861 07 11
Femoral Neck(Right} 0.680 -15 0s
Total Hip(Right) 0884 -0.5 12
Total Hip Mean 0.872 086 12
mmmmmumwwmumﬁmd«m-
-2 5), or Osteoporosit (T-scovw at or below -2.5).

1.0), Osteoperns (T-scone betweert —1.0 and

FEAR doesn'+ 4!('3—

FRAX> WHO Fracture Fosk AZsessiment ool

;o;n‘aanaunRuk‘:. i h‘(ﬁ“’('d /tlf'
Major Osteoporotic Esdttu 14% ost€oporos\s

Hip Fracture \ 2.9%
29
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DXA Bone Densltometry Report: Friday, February 25, 2020

\

mpleted a BMD test on 0272872020 using the Lunar Prodigy DXA System (analysis version: 13.60)

Your patient

manufactured by GE Heaitneare. The following summarizes the results of ow evaluation,

<& PATIENT BIOGRAPHICAL:

Name:

Patient ID:  (not specified) Birth Date: Height: 72.0 in.
Gender: Male Exam Date: 027282020 Weight: 189.0 [bs.
Indications: Fractures: Treatments:

- ASSESSMENT:
The BMD measured at Femur Neck is 0.780 g/em® with a T-score of -2.2 is low. Fracture risk is high. A follow up DXA test is

recommended in one year to monitor response to therapy,
With a Z-score of -1.5, this patient's BMD is low for someoae of this age.

R A Site Regioa  Measared  Measwred [ WHO . Young Aduit|  BMD
Date Age Clanification T-score
Right Feawr Neck 0222872020 0.6 COONIA S TO220 S 0.780 glom?
Right . Total 0228/2020 706 LGN T 20 <] 0810 giem?
Al ?me . -
World Heaith Organization (WHO) eriteria for poat-micdopausal, Checasias Women: -, .
e 1 Normal: Taeon o orabowe L SD: - 50 LSRR BT TS TR T i
- Oswcopeniai-Tscore detween -1 end 2.5 SD AR LA S
: porosis; “T-score st orbelow 2.5 §0 © = TN TR S S T T e 3
(107 - 9

Y RECOMMENDATIO!
Mild to aggressive therapies are available in the form of Hormone replacement therapy (HRT), bisphosphonates, Calcitonin, and
SERMs. Additionally, all patients should ensure an adequate intake of dictary calcium (1200 mg/d) and vitamin D (400-800 TU daily).

© FOLLOW.-UP:
follow up scanning may is indicated in 2 years, sooner if on steroids or other circumstances.

Bascd on these results, a follow-up exam is recommended in February 2022

Sincerely,
30



you look at the patient’s history:

Left hip wasn't examined in the DXA
because he had a left THR BECAUSE

of a fragility fracture =
OSTEOPOROSIS






|
H
\

;-\‘Jf.lc: Sex: Female ”Cislll: 152.4 cm

: ‘!_!‘lcm In: Ethnicity: Black Weight72.1 kg }

DOB: Menopause Age: 39 Age( 76 !
s o — —3

Referring Physician:

Scan Information:

Scan Date: August 11, 2023 ID:

Scan Type: a Lumbar Spine

Analysis:  August 11,2023 09:36 Version 13.6.1.2:7
Spine

Operator:  bj

Model: Horizon W (S/N 305237M)

Comment: —

Normal L spine mﬂgé .
(Look a+ élontour of spine /hcm)

NoT eol ar‘)

DXA Results Summary:
Region Area BMC BMD T- Z- |
(em?) (g) (g/lem?) score score ]
L1 12.01 14.53 1210 12 36 ||
L2 1033 12.35 1.196 0.6 33 |
L3 1185 1359  1.147 0.4 25 ||
L4 13.75 15.63 1.137 03 26 i
Total 4793 56.11 1171 0.2 2.9 .

Image not for diagnostic use Total BMD CV 1.0%, ACF = 1.028, BCF = 1.010, TH = 7.620

k=1127.d0=476 WHO Classification: Normal
116x112 Fracture Risk: Not Increased
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Name: ! Sex: Male Height: 166.0 cm 1

Patient ID: Ethnicity: Black Wei 08.0 kg ]
DOB:. | 4 Agef 72 _J
: - = ——

Referring Physician: !

Scan Information:

Scan Date: September 05, 2023 ID: &

Scan Type: a Lumbar Spine

Analysis:  September 05, 2023 11:49 Version 13.6.1.2:7
Spine

Operator:  bj

Model: Horizon W (S/N 305237M)

Comment:

Pejen,c/aﬁ‘/c &hanj(s of
Spne — BMD  exaggecated.
&— (Ugnore Colof)

DXA Results Summary:

Region Area BMC BMD T- Z- |
(em?) (g) (g/em?) score score l
L1 16.92 20.79 1.229 0.5 s |
L2 1827 2339  1.280 0.7 18 ||
L3 20.21 28.52 1.411 1.8 2.9 |

L4 21.09 32.63 1.547 3.1 4.2
Total 76.49 10533 1.377 1.6 2.7 l
\

| o - e
i 8 &3 » N. Total BMD CV 1.0%, ACF = 1,028, BCF = L.010, TH = 8.255
Image not for diagnostic use WHO Classification: Normal

= 42 =43 - -
ILM i 1143: d0=439 Fracture Risk: Not Increased
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INdinic, .".L“\. ‘l'l.:llldlt.' : . cm (
Patient 1D: Ethnicity: Black Weight: 78.5 kg |
DOB- Menopause Age: 54 Age: 79 .

Refcr;ing Physician:
Scan Information:
Scan Date: August 21, 2023 ID: A08212307

Scan Type: a Lumbar Spine
Analysis:  August 21, 2023 10:25 Version 13.6.1.2:7

Spine

Operator:  bj
Model: Horizon W (S/N 305237M)

Comment:

§fm(, w ih Sljm'(fcqn_{,

Seoliosi s
DXA Results Summary:

Region Area BMC BMD T- Z- ]
(cm?) (g) (g/em?) score score

Ll 15.06 16.06 1.066 0.1 24 |

L2 14.95 19.08 1.276 1.3 a2 |

Total 3002 3514 LITI 0.9 36 |

L Iy S St PV T TS W R
Total BMD CV 1.0%, ACF = 1.028, BCF = 1.010, TH = 8 661
WHO Classification: Normal
Fracture Risk: Not Increased

Image not for diagnostic use
k=1118,d0 =456
116 x 125
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Name: Sex: Female Height: 1524 cm
Patient ID* ° Ethnicity: Black Weight 72.1 kg
DOB: ! Menopause Age: 39 Age

Referring Physician

Scan Information:

Scan Date:  August |1, 2023 1D: ADR112305
Scan Type: a Right Hip

Analysis:  August 11, 2023 09:40 Version 13.6
Hip

Operator:  bj

Model Horizon W {(S/N 305237M)

Comment

Normal “ip image

DXA Results Summary:
Region Area BMC BMD T- Z- |
(em?) ® (gem?) score score
Neck 486 5.10 0.638 2.2 0.6
Total 29.57 1913 0.647 -2.5 -1.1
! . — . Yoal BMD CV 100 ACT = 1025, BCH = 1010, TH = 6,59 ’
‘m‘ ; f_’ xp. o= A WHO Classification: Osteoporosis
v
NECK #9x15
Total
-~ T a

10-year Fracture Risk
FRAX not reported because:

Some T-score for Spine Total or Hip Total or Femoral Neck o
or below 2.5
: Treated for osteoporosis

Comment:

coee vy Bisck Femsle Sowce U

aake Sowrce 2

3 BMDCSN
12 BMODOSNHANES

HANES Z-4core vs Black

HOLOGIC



—

T

o 8128023, 10:52 AM

Enhanced Viewsr

Not 4 gremf cmézﬁc
intlud es (sehidm

B1

82 §g3
W 2S5 L 128
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Bone Density Report

:a::: 5 Sex: Female Age: 54
Ra nt iD. . Ethnicity: White Height: 1422 cm
eferring Provider. Date of Birth: | Weight 65.8 kg

Indication: postmenopausal; screening for osteoporosis; history of glucocorticoids; rheumateid arthritis:
Accession number: BD230017144

Clinical Information Provided by Patient:

Has taken Giucocorticoids TIA (8| THE , TEE, elbows)
Has rheumatoid arthritis > Tl - 4 2
Has used the following medications: Fosamax (i.e. alendronate), Vitamin D, Calcium
Patient maximum height was 57

Menopause Age T 45

Drinks caffeinated beverages

Onset of menses at age 11

Number of children

Bone Density: Exam date 08/04/2023

e ification U£€ ean’ +
Ragion (glem?) Tscore Z-score Class e if 5}
AP Spine(L3, L4) 0.918 A7 06  Osteopenia i
Total Forearm(Left) 0.589 0.2 1.1 Normal )
: rr
173 Forearm(Left) 0564 (22) -2 Osteopenia Vo 4ored
— ’F-d
UD Forearm(Left) 0.611 29 38 Nrt:'mal — (n p-}' "’0 ra L
Fealth Organiation crileria for BMD impression classiy paienis 85 Nommal (T-6c0re =
moum(rmw-v.om-zs.awnmuam-zs. or “p)
Extended Spine: . -
Region Area BMC BMD T Pea z .
(em?) (9) (glcm?) SCOT®  Reference a0 m:;:
L1 12.87 14.87 1.156 15 117 24 -
L2 10.27 1164 1134 1.0 110 20 1:9
L3 13.12 12.62 0.962 11 89 0.1 =
L4 13.99 1229 0.879 -7 83 0.0
Page10of3
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Name: I Sex: Female Height: 57.7 in |
PauegtlD: Ethnicity: White Weight: 102.2 b
DOB: / Menopause Age: 53 Age: 77 J
e - 2 = e B R TR AV ~ RN P Tk iy S s Al e =

Referring Physician:

Scan Date:
Scan Type:
Analysis:

Operator:
Model:
Comment:

Scan Information:

December 06, 2021
a L.Forearm
December 06, 2021 11:07 Version 13.6.0.7:3
Left Forearm

Sp

Horizon A (S/N 303600M)

ID: A12062101

DXA Results Summary:

Radius Area BMC BMD s z- |l
(em?) (g) (g/em?) seore score
UD 376 LIS 0313 22 02 ||
MID 8.04 3.40 0.423 34 0.6 '
13 3.00 1.90 0.615 -1.3 1.5
Image not for diagnostic use Total 14.89 6.48 0.435 -2.7 0.0
k=1.209, d0=72.1 Y O T ‘

228 x 935, Forearm Length: 25.5 em

- e e ———————
Total BMD CV 1.0%, ACF = 1015, BCF = 0,992
WHO Classification: Osteopenia

Fracture Risk: Increased
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Attending :

Name:

Birthdate: - Sex. F Ordering:

Med Record: AccesslonNo:
Accounts#:

Exam: BC DEXA HIPS PELVIC SPINE Date: 5-28-2021

Diagnosis: M31.0 Osteoporos's
MOS.79 Rheumatoid arthiitis with rheunatoid factor of mutiple sites without organ or systems involvement

ST ——— s —— - -y - - - W S DWW T W T

Bone Density Report

Name: \
Patient ID:

Age:

Sox: emale N
Ethnicity: Black

Date of Birth:

Ircdication: postmenopausal; screening for ostecporosis;
inflamaatory bowel disease; hysterectcmy; rheumatoid arthricis;

kKeferring Zrovider:
Study: Sone densitometry was performed.
Exas Date: May 28, 2021

Accaession number: 7472762

Bena Density: -
Region BMD T~score Z-score

Classification

Femoral Neck (Rightj 0.635 -2.2% ., ~0.7 .

Total Hip (Right) 0.677 -2.2 -1.0 What about spine, left
Total Forearm (Right) 0.443 =-2.5 -0.1 .

Osteoporosis h]p ?

1/3 Forezrm (Right) D.462 =3.9 -1.4

Osteuvporosis
LD Forearm (Right) 0.¢98 1.0 2.7 41

- ————— -



Bone Density Report

Name: Sex: Female Age
Patient 1D . Ethnicity: Black Height 183.0 cm
Referring Provider: Date of Birth: 03/03/1944  Weight 78.5 kg

Indication: postmencpausal; screening for osteoporosis; asthma or emphysema; hysterectomy,

rheumatoid arthritis;

Accession number:

Clinical Information Provided by Patient:

Has meumatoid arthritis - v

Has used the following medications:

flaguenil, @ om

Has the following medical conditions:

Asthma or Emphysema, Hysterectomy

Patient maxxmum height was

65

Menopause Age

54

No regular weight beanng exercise

Drinks caffeinated beverages

Onset of menses at age

Number of children

Bone Density: Exam date 08/21/2023

Hel ogq'o
Region (:,:3' Tscore Zscore Classification s Izo 2|
AP Spine(L1, L2) 1171 09 36  Normal
Femoral Neck(LeR) 0.680 18 02 Osteopenia -.2
Total Hip(Left) 0793 15 00 Osteopenia
Femoral Neck(Right) 0687 18 01  Osteopenia
Total Hip(Right) 0813 -4 01  Osteopenia
Total Hip Mean 0803  -15 01  Osteopenia
~Worid Foelh Orgenzabon Gt W

1.0). Osteopenia (T-score between —1.0 and -2 5), wownmduww-?s

- a

Exeluded du! 4o

uvatvre

When comparing
prior DXA scan of
same patient,
don’t use T-scores,
use BMD
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DXA BONE DENSITY 1 OR MORE SITES S

i {60 yrs), Outpatient

MRN: sex Assigned at Birth: Female,

Accession 4
S swzm

Appointment Info

Final Result
Histary: Disorder of bons density, M85.9 EvanaDats
LUMBAR SPINE RESULTS: ; \ _ Bfusroz|
Region of Interast: AP Spine L1-L4 ._Z_Q_La-(—-—
Bone Mineral Density (g/c)m ¥ 0.838 ({025

Ly g

T-Score (Standard Deviation Young Adult): -1.9
Z-Score (Standard Deviation Age Matched). 0.5
World Health Organization Classification: Ostecpenia
Reason for Exam

No reason for exam was enterec

PROXIMAL FEMUR RESULTS:

Ragion of Interast: Left femoral neck
Bone Mineral Density (g/cm?2): 0.689 0.90L

T-Score {Standard Deviation Young Adult): -1.4  —|[, it | X

Z-Score (Standard Deviation Age Matched): -0.1 Dlag NOSES i

World Health Organization Classification: Osteopenia Osteopenia, unspecified loc
Estrogen deficiency

COMMENTS: The technical quality of the scan is good.

IMPRESSION: Providers
1. Based on World Health Organization classification, the patient's bone

mineral density meets critaria for osteopenia.

2. The patient's fracturs risk is considered to be Increasad.
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i —

Patent: Exam Date: ngmwzou )2.51 P
DOB’:

MRN # -
ACC #: Refarring Provider:
Cender: Female

DEXA BONE DENSITY

PROCEDURE(S): DEXA BONE DENSITY, 7/29/2021 12:14 PM
CLINICAL INDICATION: 7S-year-old postmanopausal furale for osleoporosts

streening.
TECHNIQUE: Dmmmqwaspemrmdmm

density mazhine.
COMPARISON: None,

FIND:
BA (14):mwmldautybl.lz7glm1ﬂsmn’
m s yieids a Z score of 3.2 )
CEMORAL NECK: Bone minera! density 15 C.613 g/om2, This vieids a T E
w s yields @ Z score of 0.0. ﬂ‘\ /h'f
Nox  dme e
2 ummmmbo.mm.mmsnm A

& yleids a 2 score of 03.

LEFT FOREARM: Bone minesal dansity measures 0.655 g/em2. The T score
measures -0.6 with the Z score measuring 2.0,

Page 10f2

F Jul 30,2021 9:04 AM
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Bone Density Report

Height—151.0 cm

Name: Sex: Female
Patient ID: Ethnicity Black 2
Date of Binth: 5 ) Weight: 87.5 kg

Referring Provider

Indication: screening for ostsoporosis, seizure disorcer,

Accession number:

Clinical Information Provldpd by Patlent:
Has 3 or more alcoholic drinks per day st

~Ha= used the following medications: Vitamin O =
“Has the following medical conditions: “AnySezureDisorders
“Patient maximum height was 59 o
No regular weight bearing exercise - .
Drinks caffeinated beverages S ) i
Onset of menses at age 14 ' i

Premenopausal S Ec i

“Number of children 0 A_ R

Bone Density: Exam date 06/16/2022 )
Region (gBl:‘n?’) T-score Z-score Classification

AP Spine(L1-L4) 0.979 07 \\ o

Femoral Neck(Left) 0.752 0.9 x
Total Hip(Left) 1.009 0.2

Femoral Neck(Right) 0.829 03

Total His(Right) 0.985 00 ]

Total Hip Mean 0.997 01 /

pon crileria for SMD impression classiy pa

World

» thqis as wﬁrmw.'-m‘"”e?i orabove —
n ~1.0 and 2.5, of OSte0porosis (15Tore at or bajow -2.6).

Check age and if premenopausal, use

10-year Fracture Risk:
FRAX not reported because:
Premenopausal woman

Z score, not T score. T scores aren’t

reported here, but sometimes are
reported along with Z scores

Page 1013
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Birthdate: - 1943 Sex: F Ordering:
Med Record: AccessionNo:
Account#:

Worid Health Organization critena for BMD impression
clagsify patients as:

Normal (T-score at or above «1.0),

Osteopenia (T-score between -1.0 and -2.5), o
Osteoperosis (T-score at of below -2.5).

10-year Fracture Risk(1):

Major Osteoporofic Fracture 19%
Hip Fracture 4.1%

Reported Risk Faclors:

US (Caucasian), Neck BMD=0 671, BMI=26 9, previous fracture
(1) FRAX(R) Version 3,08. Fracture probability calcuated for an
untreated patiert. Fracture probability may be lower if the
patiert has received eatmert.

Previous Exams:

Region Exam Age BMD T-score BMD Change BMD Change
Date glom2 vs Basefine s Previows

AP Spire (L1-L4) : -

08130021 77 0838 | 18 | 67%#  57%# Ncee yearl

101192007 63 0794 | 23 | 118%  -118%

0672172004 60 0900 | 13 tompacisoN
Total Hip{Lef)

08132021 77 0863 |06 | -70%e  -48%#

101192007 63 0906 | -03 | 23%  -23%

0572472004 80 0,628 |01

Total Hip(Right)
08132021 77 0895 |04 | NA  45%#
10192007 63 0941 |00 | NA  NA
062172004 60 0.000 |00 | NA  NA

*Derctes significarce at 95% confiderce level, LSC for AP Spine

CANIZI2)  254PM DxRPT0 OMCi_DvagrosscDemandrpt Hev2.4

Page 10f3
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PEARLS

Always look at the images

-1.0 T-score is a normal bone density

Use Z scores if premenopausal women or men < 50
y/o

Always calculate FRAX with osteopenia on DXA

Beware of false elevations of BMD and T-scores,
especially at lumbar spine

Fragility Fracture = Osteoporosis no matter what the
DXA scan says

When comparing the same patient’s prior DXA,
compare BMD, not T scores, BUT treatment will be
based on T scores
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ewendywsimmons@aol.com

emvolansky@comcast.net
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