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Chief Complaint

* Follow up diabetes



Present illness
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* Past medical history:2 g s <uba

e Past surgical history : 10 yrs ago AUB <le 43 (o« 55S yia
* Drug history:

Zipmet 500+50 BD

Metformin 500 daily

Atorvastatin 20 daily

Metoprolol 47.5

 Allergy history: negative

* Family history: negative



* Weight : 79kg
* Height 153 cm
« BP 88 /114



Physical Exam
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* Potassium (K): 4.6

Cr: 1

* Phosphate (P): 4.5 Microalbuminuria: 6
* Vitamin B12: 736 Urine Cr: 73.16
* Calcium (Ca): 9.8 ACR (mg/g): 8.2
e Ferritin: 116.94 AST (SGOT): 21
+ Vitamin D: 57.7 QLATl(SG;P;())‘ 18

c: 7.
* WBC: 6.32 Chol: 132
* RBC: 4.78 IDL: 58
e Hb:13.4 HDL: 60
e MCV: 83.7 Alb: 4.5
 PLT: 315

* TSH: 1.42



DEFINITIONS

e Osteoporosis is the reduction in bone strength, leading to a higher risk of
fractures

. The World Health Organization (WHO) defines it as a bone density 2.5
standard deviations (SDs) below the mean for young healthy adults of the
same sex and race, also known as a T-score of —2.5.

* Postmenopausal women with a T-score <—1.0 are considered to have low
bone density and may be at increased risk.

* Over 50% of fractures in postmenopausal women, including hip fractures,
occur in those with low bone density.

* Clinical assessment now includes calculating the 10-Year risk of hip or major
osteoporosis-related fracture based on bone mineral density (BMD), age,
gender, and other clinical risk factors.

* Osteoporosis-related fractures are defined as fractures from trauma equal to
or less than a fall from standing height, excluding fingers, toes, face
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TABLE 411-1 Risk Factors for Osteoporosis Fracture

NONMODIFIABLE

Personal history of fracture as an adult

History of fracture in first-degree
relative

Female gender

Advanced age
White race

Dementia

POTENTIALLY MODIFIABLE

Current cigarette smoking
Estrogen deficiency

Early menopause (<45 years) or
bilateral ovariectomy

Prolonged premenstrual amenorrhea
(>1 year)

Poor nutrition especially low calcium
and vitamin D intake

Alcoholism

Impaired eyesight despite adequate
correction

Recurrent falls
Inadequate physical activity
Poor health/frailty




DIAGNOSIS

* MEASUREMENT OF BONE MASS

TABLE 411-4 Indications for Bone Mineral Density Testing

* Women aged =65 and men aged >70; regardless of clinical risk factors

* Younger postmenopausal women, women in the menopausal transition, and
men aged from 50 to 69 with clinical risk factors for fracture

* Adults who have a fracture at or after age 50

* Adults with a condition (e.g., rheumatoid arthritis) or taking a medication (e.qg.,
glucocorticoids at a daily dose >5 mg prednisone or equivalent for >3 months
associated with low bone mass or bone loss

 The FRAX score incorporates risk factors (age, prior fracture, family

history of hip fracture, low body weight, cigarette consumption, excessive
alcohol use, steroid use, and rheumatoid arthritis) with BMD to assess
the 10-year fracture probabilities




®
FRAX Fracture Risk Assessment Tool

Home Calculation Tool L Paper Charts FAQ References CE Mark English

Calculation Tool

Please answer the questions below to calculate the ten year probability of fracture with BMD. W

Country: Iran Name/ID: | About the risk factors
Questlon nailre: 10. Secondary osteoporosis @ nNo O Yes Weight Conversion
1. Age (between 40 and 90 years) or Date of Birth -
ge ( ?f’ ) 11. Alcohol 3 or more units/day @®pno O ves Pounds ¥ kg
Age: Date of Birth:
12. 2
v: M- D- Femoral neck BMD (g/cm<)
Select BMD

2. Sex O male O Female i
3. Weight (kg) | Clear || Calculate |

Height Conversion

4. Height
eight (cm) Inches s c©m

5. Previous Fracture ® nNo O ves

6. Parent Fractured Hip ® nNo O Yes
7. Current Smoking ®nNo O Yes
8. Glucocorticoids ® nNo O ves 00277441

; -, Individuals with fracture risk
9. Rheumatoid arthritis ® nNo O Yes assessed since 1st June 2011



The model accepts ages between 40 and 90 years. If ages below or above are entered, the programme will

Age compute probabilities at 40 and 90 year, respectively.
Sex Male or female. Enter as appropriate.

Weight This should be entered in kg.

Height This should be entered in cm.

Previous fracture

A previous fracture denotes more accurately a previous fracture in adult life occurring spontaneously, or a fracture
arising from trauma which, in a healthy individual, would not have resulted in a fracture. Enter yes or no (see also
notes on risk factors).

Parent fractured
hip

This enquires for a history of hip fracture in the patient's mother or father. Enter yes or no.

Current smoking

Enter yes or no depending on whether the patient currently smokes tobacco (see also notes on risk factors).

Glucocorticoids

Enter yes if the patient is currently exposed to oral glucocorticoids or has been exposed to oral glucocorticoids for
more than 3 months at a dose of prednisolone of 5mg daily or more (or equivalent doses of other glucocorticoids)
(see also notes on risk factors).

Rheumatoid
arthritis

Enter yes where the patient has a confirmed diagnosis of rheumatoid arthritis. Otherwise enter no (see also notes
on risk factors).

Secondary
osteoporosis

Enter yes if the patient has a disorder strongly associated with osteoporosis. These include type | (insulin
dependent) diabetes, osteogenesis imperfecta in adults, untreated long-standing hyperthyroidism, hypogonadism
or premature menopause (<45 years), chronic malnutrition, or malabsorption and chronic liver disease

Alcohol 3 or more
units/day

Enter yes if the patient takes 3 or more units of alcohol daily. A unit of alcohol varies slightly in different countries
from 8-10g of alcohol. This is equivalent to a standard glass of beer (285ml), a single measure of spirits (30ml), a
medium-sized glass of wine (120ml), or 1 measure of an aperitif (60ml) (see also notes on risk factors).

Bone mineral
density (BMD)

(BMD) Please select the make of DXA scanning equipment used and then enter the actual femoral neck BMD (in
g/cm2). Alternatively, enter the T-score based on the NHANES Il female reference data. In patients without a BEMD
test, the field should be left blank (see also notes on risk factors) (provided by Oregon Osteoporosis Center).




MANAGEMENT

* management of acute fractures

* reduce the impact of modifiable risk(Glucocorticoid medication,
thyroid hormone replacement, smoking cessation, adjustment of
drugs causing orthostatic hypotension and sedation and
nocturia(diuretics) and falling)

e Nutritional Recommendations (Vitamin D, Calcium, protein intakes,
Magnesium, vitamin K)

e Exercise



TABLE 411-8 Elemental Calcium Content of Various Oral Calcium

Preparations

CALCIUM PREPARATION ELEMENTAL CALCIUM CONTENT
Calcium citrate 60 mg/300 mg

Calcium lactate 80 mg/600 mg

Calcium gluconate 40 mg/500 mg

Calcium carbonate 400 mg/g

Calcium carbonate + 5 pg vitamin D, 250 mg/tablet

(OsCal 250

Calcium carbonate (Tums 500) 500 mg/tablet

For those with osteoporosis or those at risk of osteoporosis, 1000—-2000
IU/d can usually maintain serum 25(OH)D above 30 ng/mL. Vitamin D
supplementation by itself does not appear to reduce fracture risk, but
the combination of adequate calcium intake and vitamin D does

decrease fracture risk



PHARMACOLOGIC TREATMENT OF
OSTEOPOROSIS

* Antiresorptive Agents (Estrogens)

* Raloxifene

* Bisphosphonates

* Parathyroid Hormone

 stimulate bone formation (Abaloparatide)

* selective estrogen receptor modulators, and denosumab



ADA 2025

* Assess fracture risk in older adults with diabetes as a part of
routine care in diabetes clinical practice, according to risk factors
and comorbidities

* Monitor bone mineral density using DXA scan in older adults with
diabetes (aied >65 years) and(>50 years) in individuals with
multiple risk factors like insulin or duration >10 yrs every 2-3
years.

. Avoidin%glucose lowering medications with a known association
with higher fracture risk Ee.g._, thiazolidinediones and
sulfonylureas) doubling the risk and benefit discontinuing

* Dppp4 inhibitors and GLP-1 Ras have shown neutral in trials

. Redluce the risk of falls and fractures in the glycemic management
goals



d Age-specific fracture risk is significantly increased in people
with type 1 or type 2 diabetes in both sexes, with a 34%
increase in fracture risk compared with those without
diabetes.

- type 2 diabetes, even with normal or higher BMD, hip
fracture risk is increased by 1.79 times, and risk throughout
life is 40—-70% higher

d an 8% increased fracture risk per 1% rise in HbA1C level



J a T-score—2.0 should be interpreted as equivalent
to —2.5 in a person without diabetes because FRAX
doesn’t factor DM2



ADA Managment

* Appropriate glycemic management and minimizing hypoglycemic
episode (poor vision, neuropathy)

» Advise people with diabetes on their intake of calcium (1,000- 1,200
mg/day) and vitamin D (20—30 ng/mL) 600 IU =51-70 yrs and 800 U
>70 yrs

* Antiresorptive medications and osteoanabolic agents should be
recommended for older adults with diabete(T-score <-2.0 or FRAX
>3% for hip fracture and >20% major fracture)

* Aerobic and weight-bearing exercise



Table 4.4—Diagnostic assessment

Individuals who should receive BMD testing

People aged =65 years

Postmenopausal women and men aged =50 years with history of adult-age fracture or
with diabetes—specific risk factors:

e Frequent hypoglycemic events

e Diabetes duration >10 years

e Diabetes medications: insulin, thiazolidinediones, sulfonylureas
o A1C >8%

e Peripheral or autonomic neuropathy, retinopathy, nephropathy
e Frequent falls

e Glucocorticoid use
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i d 6866; o : # aName: NUUKL, viAsUuUMER heds ey | 2ot b et aeer ol
s ki WI—" Ethnictty:  Caucasian  Height: 153.0¢ Patient ID: 0051686627 Ethnicity: Caucasian Weight: 79.0 kg
Referring Provider: Date of Birth: 1/1/1966 Weight: 79.0 k¢ DOB: 01 January 1966 Menopause Age: 45 Age: 58
Indication: UNAPPROVED postmenopausal, screening for 0steoporosis; secondary 0steoporosis; Ratiring PRyscn;

- ° ; Scan Information:
Scan Date: 16 September 2024 1D: A09162401

Accession number;

Bone Density: Exam date 9/16/2024

Region (3:'"?,) T-score Z-score Classification

AP Spine(L1-L4) 0713 30 17 Osteoporosis
Femoral Neck(Left) 0626 20 08 Osteopenia

Total Hip(Left) 0966 02 11 Nomal

Total Forearm(Left) 0423 29 A7
"13 Foream(Left) 0512 30 8 SR
UD ForearmLeft) 0313 22 14

Worid Heafth Organization crteria for BMD Impression ciassify patients as Normal (1-score ot or above —
1.0). Osteopenia (T-score between ~1.0 and =2.5), or Osteoporosis (T-score al or below ~2 5)

FRAX® WHO Fracture Risk Assessment Tool

10-year Fracture Risk":

Major Osteoporotic Fracture 8.3%

Hip Fracture 0.9%
Reported Risk Factors:
US (Caucasian), T-score(WHO)=-1.9, BMI=337, secondary
osteoporosis

1 FRAX® Version 3. 08. Fracture probabiity calculated for an untroated
patent Fracture probabiity may be lower f the pabent has received
treatment.

impression: UNAPPROVED The patient has osteoporosis, based on the Total Spine T-score. The
patient has an estimated ten-year risk of hip fracture of 0.9% and an estimated ten-year risk of major
fracture of 8.3%, based on the WHO FRAX algonthm.
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[-scove vs. White Female. Soarce. 2012 BMIDCS/Hologic Z-scare vs. White Female.

Somee 2012

Scan Type: f Lumbar Spine
Analysis: 16 September 2024 14:10 Version 13604

Spine
Operator:
Model: Horizon Wi (S/N 201097)
Comment:
DXA Results Summary:
Region Area BMC BMD T- PR Z- AM!
(em?)  (g) (g/em?) score (%) score (%)
Ll 11.55 809 0700 26 71 -1.5 81
L2 1277 884 0692 =31 67 -1.8 78
L3 1434 1007 0702 -35 65 2.1 75
L4 1480 1110 0750 -28 71 -14 83
Total 5346 38.10 0.713 -3.0 68 -1.7 79

13 e
Total BMD CV 1.0%

WHO Classification: Osteoporosis

Fracture Risk: High

Comment:



Name: NOORI, MASOOMEH Sex: Female reignt: 133.0 cm

2atient ID: 0051686627 Ethnicity: Caucasian Weight: 79.0 kg

DOB: 01 January 1966 Menopause Age: 45 Age: 58

leferring Physician: - - ’ . o B S S .
e Scan Date 16 September 2024

Scan Information: Scan 1D A0916240K
-

Scan Date: 16 September 2024 1D: A0916240L o e
Scan Type: a L.Forearm g |
Analysis: 16 September 2024 14:09 Version 13.6.0.4 .&—‘\\. :
Left Forearm l_. . *!
Operator: 3 -
Model:  Horizon Wi (S/N 201097) S
Comment: -
Sean Type fLeft Hip
Scan Date 16 September 2024
Scan ID: A09162401
DXA Results Summary: e
i ) z Z- M
Kadios  Acs BMC gmd seore (%) seore () ,
uD 3N ID. 0313 22 M -4 80
MID 664 304 0457 -27 75 -15 84 !
173 233 119 0512 30 74 -L8 82
Total 1289 546 0423 -29 73 -17 82 1

228x 96 —_— —
Towl BMD CV L% .

WHO Classification: Osteoporosis Scun Type. { Lumbar Spme

Fracture Risk: High

Scan Date: 16 September 2024

1/3 (Radlus) Scan ID; onl 6.2.4-01

c8

Comment: )
Results: Summary:
B PR AM
Age (em’) T-score (%) Zrscore ) w

Left Hip (Neck) 0626 20 M 08 88 | | Left Hip BMD (Neck) Osteopenia
Left Hip (Total) 0966 02 103 1l 116 | | Left Hip BMD (Total) Nomal
Spine (T 0713 30 68 17 79 | | Spine BMD (Total) Osteoporosis
Left Forearm (1/3) 0s12 =30 7 -18 K2 Left Forearm BMD (173)
Left Forearm (Tutal) 0423 29 bal 1.7 2 Left Forearm BMD (Taotal)
Total BMD CV 1%

A spine fracture indicates 5X risk for subsequent spine fracture and 2X risk for subsequent hip fracture.



Inage oot for duagnontac use
Hox 127
NICK 49x 18

Scan Information:

Scan Date: 16 September 2024 1D: A0916240K

Scan Type: [ Left Hip

Analysis: 16 September 2024 14:09 Version 13.6.0.4
Hip

Operator:

Model: Horizon Wi (SN 201097)

Comment:

DXA Results Summary: >

Region Area BMC BMD T- PR Z- AM
(cm?) (g) (gfem®) score (%) score (%)

Troch 785 464 0591 -1 84 <03 95
Inter 2404 2770 1182 03 105 1.0 115
Total 3644 3518 0966 02 103 11 116
Ward's 107 041 0385 .30 2 -l 75

. - e
Total BMDCV 1 0%
WHO Classification Osteopenia

TIRS.
a9’ i

10-year Fracture Risk'

Major Osteoporotic Fracture 8.3%
Hip Fracture 0.9%
Reported Risk Factors:

US (Caucasian), TocoreWHIO)=-1 9, BAMI+33.7, secondary ostecporosts

Neck 454 284 0626 2.0 4 -08 88

'FRAXE Versaom 3 08 Fracture protebility caloulated for an wnitreated patient Fracture
Frohabihin muy be low er o the putient has rovened treatment
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Primordial Prevention

Primary Prevention

Secondary Prevention

Tertiary Prevention

Quaternary Prevention




Primordial Prevention

* Encourage regular physical activity and weight-bearing exercises.
* Promote aerobic exercises to improve overall health and bone strength.

* Advocate for a balanced diet rich in calcium, vitamin D, and adequate
protein and Discourage smoking and excessive alcohol and caffeine
consumption prevent calcium loss from bones.

* Education and Counseling: informing diabetic patients Diabetic patients
are at significant higher risk of bone fractures. Early intervention can
significantly reduce the risk of osteoporosis.



Primary Prevention

e with a T-score < —2.0 consider initiation of a first-line drug, including
bisphosphonates (alendronate, risedronate, and zoledronic acid) or
denosumab

* Bisphosphonate therapy (oral or intravenous) may be more
appropriate in individuals with poor medication-taking behavior or
gaps in access to medical care



Secondary Prevention

* Antiosteoporosis treatment reduces the risk of a subsequent fracture
older individuals with prior hip or vertebral fracture in the first 1-2
years after

* people with diabetes who experience fragility fracture should be given
the diagnosis of osteoporosis regardless of DXA data and receive the
appropriate work-up

* Individuals on long-term treatment with antiosteoporosis medications,
with multiple fragility fractures should be referred to a bone metabolic
specialist



Tertiary Prevention

* Prescribe medications such as bisphosphonates,
* Regular bone density tests with reassurment every 2—-3 years.

* Encourage physical therapy to improve balance and muscle strength,
reducing the risk of falls.

e Teach patients proper fall prevention techniques and the importance
of medication adherence.



Quaternary Prevention

* Avoid unnecessary diagnostic tests .

* Involve patients in decision-making to ensure treatments align with
their values and preferences.

* Promote non-pharmacological approaches when appropriate, such as
lifestyle modifications and physical activity.

* Because Diabetic patients may face a higher burden of medical
interventions due to medications.



Correct

S

A Standing B Sitting

Correct

C Working at a desk (seated) D Sleeping

Correct
P Lifting

Cormrect

E Driving
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*" postural exercises
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