
Osteoporosis across the life course

Osteoporosis is characterised by low bone mass and 
microarchitectural deterioration of bone tissue leading to 
enhanced bone fragility and a consequent increase in fracture 
risk.1 Even though there is accumulating evidence that the risk of 
developing osteoporosis is accrued across the entire life course 
from childhood to old age, clinically osteoporosis is still often 
treated as an older person’s condition.2 

Bone growth and development throughout life is influenced by 
both heredity and environmental factors. Many factors influence 
the accumulation of peak bone in early life which can have 
consequence on the risk of fractures later in life: bone strength, 
bone mass, nutrition, hormones, exercise, lifestyle and falls. 

Prevalence of osteoporosis in Australia
Worldwide, osteoporosis is an under recognised health problem. 
In Australia 924 000 people self-report having osteoporosis 
(3.3% of the population) (about 29% women and 10% men aged 
over 75 years).5 Over the 10-year period from 2012 to 2022 
osteoporosis and osteopenia prevalence in men and women 
between 50 and 69 years is predicted to increase by 31%. Not 
only is the prevalence of osteoporosis increasing so too is the 
healthcare burden: the overall cost to Australians of osteoporosis 
in 2022 is estimated to be $3.84 billion.6  

Importance of early diagnosis 
Any osteoporotic fracture predisposes a person to at least a 
2-fold risk in further fractures, significant morbidity and premature 
death.7 It is important to identify patients with risk factors for 
osteoporosis and elevated fracture risk early in order to offer 
them appropriate treatment. There are 2 steps in the diagnosis 
of osteoporosis:
•	 Identifying	patients	at	increased	risk	of	fracture	risk:	using	dual	

energy X-ray absorptiometry (DXA) measurements and further 
diagnostic procedures 

•	 Identifying	 patients	 who	 may	 need	 specific	 treatment	 for	
osteoporosis in the future:
- Garvan Fracture Risk Calculator www.garvan.org.au/bone-

fracture-risk
- Fracture Risk Assessment Tool (FRAX) www.shef.ac.uk/FRAX

Treatment strategies
The main goal of treatment for osteoporosis is fracture 
prevention.7 Strategies should incorporate treatment to increase 
bone mineral density (BMD), to reduce future fracture risk and 
to prevent osteoporosis. These strategies usually involve a 
combination of drug therapy and risk factor modification (i.e. 
smoking, alcohol intake, medication that may induce accelerated 
bone loss, nutritional deficiencies and physical activity.

Australian guidelines recommend bisphosphonates and 
denosumab for first-line osteoporosis treatment. 7,8 
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Theramex Australia are pleased to invite you to attend and participate in a livestream 

webinar with global Osteoporosis expert Dr. med. Friederike Eva Sabine Thomasius from 

Frankfurt, Germany. Dr Thomasius will share practical clinical insights and give an overview 

of osteoporosis across the life course. She will also present recent real world evidence 

published on fracture prevention in the management of osteoporosis. We look forward to 

you joining the meeting.
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Dr. med. Friederike Eva Sabine Thomasius
Dr. Thomasius is a Medical Doctor from Germany, currently working at the Frankfurt Bone 
Health Centre together with Professor Peyman Hadj.  She has been working in the bone field 
for over 25 years, starting at the University of Heidelberg and the Charite´ in Berlin, there 
joining the working group of Dieter Felsenberg.  Her main interests in the bone field are 

osteoporosis diagnostic, differential diagnosis and fracture risk assessment in addition to therapy. Dr. Thomasius has 
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Clinical and Economic Aspects of Osteoporosis, Osteoarthritis and Musculoskeletal Diseases ESCEO.
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Health professionals with an interest in women’s health from around Australia joined a livestream 
webinar with German osteoporosis expert, Dr Friederike Thomasius, who described how key findings 
from a recent study of which she was the lead investigator can influence ongoing osteoporosis 
management to optimise patient outcomes in a real-world health setting. To access the presentation 
recording, please visit https://theramex.com.au/hcp-resources/#rwewebinar or scan  

determinants of osteoporosis across the life 
course3,4   

Non-modifiable Modifiable
Genetics Poor nutrition
Age Low calcium and vitamin D
Sex (female) Smoking
Family history Alcohol
Ethnicity Physical inactivity

Low body weight
Medications
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Burden of Osteoporosis and Osteopenia in  
Australia from 2013 to 2022 Population Trends
Table 37 shows the projected total population with osteoporosis and osteopenia by gender and age group from 2013 to 2022. 

Based on current prevalence rates it is predicted that by 2022, 6.2 million people in the population aged 50 years and over 

will have osteoporosis or osteopenia, with women representing 55% of the total population (n=3,437,828). This represents a 

percentage increase in osteoporosis and osteopenia of 31% over the period from 2012 to 2022. Figure 3 shows the predicted 

trend in population growth for osteoporosis and osteopenia by age group and gender over the period from 2012 to 2022. The 

largest single percentage increase is in men over 50 years with osteoporosis, representing a change of 41% over the same period. 

As was the case in 2012, in absolute terms the largest single population group by 2022 will be men aged 50-69 years with 

osteopenia (n=1,611,761), followed by women aged 50-69 years with osteopenia (n=1,490,078). Men in both age groups  

with osteoporosis represent the smallest populations with 94,867 mean aged 50-69 years and 190,224 mean aged 70 years  

and over predicted to have osteoporosis by 2022. 

Figure 3: Predicted population growth of osteoporosis and osteopenia in men and women aged 50-69 years and  
70 years and over, 2012-2022
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birth to adulthood follows distinct age- and sex-specific pat-
terns (Fig. 1). Bone mass is acquired relatively slowly
throughout childhood. With the onset of puberty and the ado-
lescent growth spurt in height, bone mineral accretion is rapid,
reaching a peak shortly after peak height gain (Fig. 2). For
total body bone mineral, the peak bone mineral accretion rate
occurs at 12.5±0.90 years in girls and 14.1±0.95 years in
boys of European ancestry [3]. During the 4 years surrounding

the peak in bone accretion, 39 % of total body bone mineral is
acquired; by 4 years following the peak, 95 % of adult bone
mass has been achieved [4]. Within a population, the distribu-
tion of bone mass becomes more variable, in part due to dif-
ferences in height and other skeletal dimensions as adult size
is attained, the timing and magnitude of peak bone mineral
accrual, the cessation of bone accretion, and lifestyle factors.
This period of rapid accretion may be a time of both opportu-
nity and vulnerability for optimizing peak bone mass.

Changes in the structure (size and shape) and compo-
sition (amount of cartilage, cortical, and trabecular bone)
of bone also occur with progression through puberty and
thereby influence bone strength (Fig. 3). Cortical bone is
the compact bone that forms the outer shell protecting
bone marrow and trabecular bone. Trabecular bone is
composed of rods and plates in a sponge-like structure,
adding to the structural strength of bone. Cortical and
trabecular bone differ in their responsiveness to disease
effects, medications, muscle-loading and impact-loading
physical activity, and hormonal changes. The relative im-
portance of cortical versus trabecular bone in optimizing
peak bone mass and strength and in minimizing fracture
risk has not been firmly established in either childhood or
adulthood. Distinct increases in trabecular bone of the
spine and long bones occur between sexual maturity
stages 3 and 4 [5–7]. The density of cortical bone is
lower among children and adolescents than among adults,
and it may even go through a transient period of increased
porosity, particularly for boys [7, 8]. The density of corti-
cal bone increases more rapidly as epiphyseal fusion oc-
curs and continues into the third decade of life [9]. Both
the inner and outer dimensions of long bones increase as
growth proceeds, providing greater structural strength. The
accumulation of bone mineral and changes in density and
structural strength of bone may also continue into the third
decade of life, depending on the bone compartment and
skeletal site under consideration (Fig. 1).

Table 1 Evidence grading system

Level of
evidencea

Description

A: Strong Clear evidence from at least one large, well-conducted,
generalizable RCT that is adequately powered with a
large effect size and is free of bias or other concerns

OR

Clear evidence from multiple RCTs or many controlled
trials that may have few limitations related to
bias,measurement imprecision, inconsistent results, or
other concerns

B: Moderate Evidence obtained from multiple, well-designed,
conducted, and controlled prospective cohort studies
that have used adequate and relevant measurements
and that gave similar results from different
populations

OR

Evidence obtained from a well-conducted meta-analysis
of prospective cohort studies from different
populations

C: Limited Evidence obtained from multiple prospective cohort
studies from diverse populations that have limitations
related to bias, measurement imprecision, or
inconsistent results or have other concerns

OR

Evidence from only one well-designed prospective
study with few limitations

OR

Evidence from multiple well-designed and conducted
cross-sectional or case-controlled studies that have
very few limitations that could invalidate the results
from diverse populations

OR

Evidence from a meta-analysis that has design limitations

D: Inadequate Evidence from studies that have one or more major
methodological flaws or many minor methodological
flaws that result in low confidence in the effect
estimate

OR

Insufficient data to support a hypothesis

OR

Evidence derived from clinical experience, historical
studies (before and after), or uncontrolled descriptive
studies or case reports

RCT randomized controlled trial
a Refers to the body of evidence
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Fig. 1 Bone mass across the lifespan with optimal and suboptimal
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Changes in bone mass across the life course with optimal and 
suboptimal lifestyle choices3



Oral bisphosphonates 
Oral bisphosphonates are generally poorly absorbed.9 The 
bioavailability of immediate release (IR) oral bisphosphonate 
is reduced if taken in close proximity to food or liquid intake, 
standard IR oral bisphosphonates should be taken on an 
empty stomach and at least 2 hours apart from calcium, iron, 
magnesium and antacids. This regimen can affect patient 
adherence to bisphosphonates.9 Risedronate enteric-coated 
(EC) has the advantage of being absorbed even when taken with 
food. A recent study has tested whether its higher bioavailability 
translates into improved efficacy and a reduction in fracture rates 
compared to IR oral bisphosphonates.10 

real-world evidence and fraction prevention10 
A retrospective, observational analysis of US healthcare 
claims database (2009-2019) compared the fracture rate and 
economic burden in over 5000 women with osteoporosis who 
were prescribed risedronate EC (n = 2726) with those treated 
with IR bisphosphonates (n = 2726). The majority of patients 
in the IR bisphosphonate cohort were on alendronate (66.3%). 
Patients were matched 1:1 based on characteristics, including 
baseline vertebral fractures and gastrointestinal conditions, and 
were observed for at least 2 years after treatment initiation for 
incidence of fractures and medication adherence. 

The objectives of this real-world study were to compare women 
with osteoporosis treated with oral bisphosphonates, either 
risedronate EC or IR bisphosphonates for the following: 
• fracture	rates
• health-care	resource	use	and	costs
• medication	adherence.

The findings demonstrated a 17% reduction in incidence of 
any site fractures for patients taking risedronate EC compared 
with those taking oral IR bisphosphonates (p < 0.05). Time to 
first fracture was delayed for those receiving risedronate EC, 
reaching statistical significance at 36 months. The risedronate 

EC treatment group had a lower incidence of fracture compared 
to patients in the alendronate cohort, with statistically significant 
differences observed for any site of fractures.10 

Patients on risedronate 
enteric-coated 
(EC) compared to 
alendronate, patients 
had a 31% relative 
risk reduction of spine 
fracture (p < 0.05)10 

Compared to patients who were prescribed IR oral 
bisphosphonates, those who were prescribed risedronate EC 
had fewer hospital inpatient stays during the observation period .

Independent of food intake, risedronate EC has a higher 
bioavailability and is a more effective therapy to reduce the 
risk of fractures in women with osteoporosis when compared to 
immediate release bisphosphonates.
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ACTONEL® EC 35 mg weekly MINIMAL PRODUCT INFORMATION. 
INDICATIONS: Treatment of: 1) osteoporosis, 2) glucocorticoid-induced osteoporosis, 3) preservation of bone mineral density in patients 
on long-term corticosteroid therapy. CONTRAINDICATIONS: Risedronate: Hypersensitivity to the drug or ingredients, hypocalcaemia, 
inability to stand or sit upright for at least 30 minutes. PRECAUTIONS: Risedronate: Hypocalcaemia; bone and mineral metabolism 
dysfunction; calcium and vitamin D if dietary intake is inadequate; severe renal impairment; oesophageal reaction, inflammatory bowel 
disease; osteonecrosis of the jaw; osteonecrosis of the external auditory canal; dental examination with preventive dentistry; avoid 
invasive dental procedures; atypical stress fractures; pregnancy (Category B3); certain medications (e.g. calcium supplements, antacids) 
should not be taken with Actonel EC; patients with a history of oesophagitis, gastritis, oesophageal ulcerations and gastroduodenal 
ulcerations. INTERACTIONS: Risedronate does not induce or inhibit CYP450 enzymes. ADvERSE EvENTS: Risedronate: Very Common: 
nasopharyngitis. Common: abdominal and musculoskeletal pain, influenza, urinary tract infection, bronchitis, diarrhoea, constipation, 
vomiting, nausea, arthralgia, back pain, hypertension, hypercholesterolaemia. DOSAGE AND ADMINISTRATION: Tablet needs to be 
swallowed as a whole with plain water in an upright position (patient needs to stay upright for 30 minutes). STORAGE: store below 30°C. 
Refer to full PI before prescribing. Based on the PI last updated 9 April 2021.

Please review the Product Information before prescribing. 
Full Product Information is available from Medical Information: 1800 THERAMEX (1800 843 726) or online at 

https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2019-PI-01321-1&d=201905161016933

Take home messages 
• The	convenient	dosing	administration	of	risedronate	EC

(Actonel EC) appears to improve the absorption of the
bisphosphonate and helps patients with osteoporosis get
an improved treatment benefit

• Patients	prescribed	Actonel	EC	have:
- a lower incidence of fractures compared to those

prescribed other oral bisphosphonates
- lower use of inpatient services translating into lower

inpatient costs
- an improved medication benefit irrespective of fasting.

Alendronate
N=1807

Actonel
N=1807

In
ci

d
en

ce
 r

at
e/

10
00

 p
at

ie
nt

 y
ea

rs 18

16

14

12

10

8

6

4

2

0

p<0.05


