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Learning objectives
You will learn:
• To describe the value of the FRAX algorithm in determining treatment thresholds in
osteoporosis care
• To explain the importance of having country-specific data to increase the validity of fracture
risk assessment for South Africa’s diverse population
• To encourage appropriate clinical use of the FRAX tool in the osteoporosis treatment
algorithm for Southern African patients.

Introduction

Click here – you need to watch
the video in order to complete
the CPD questionnaire.

As longevity increases worldwide, the number of fractures related to osteoporosis
is expected to continue an upward trend, even in populations where osteoporosis
has not been prevalent. Despite the significant advances in medical interventions,
a large treatment gap remains particularly in low-to-middle income countries. This
presentation covers the rationale for the development and use of the FRAX tool,
the research conducted locally to provide country-specific tools for South African
patients, and an interpretation of intervention thresholds.
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FRAX in South Africa

Classification of postmenopausal osteoporosis
The World Health Organization (WHO)
classification is widely accepted and used in

South Africa to define low bone mass, osteoporosis and severe osteoporosis (Table 1).

Table 1. WHO classification of postmenopausal osteoporosis
Normal

BMD value within 1 SD of young-adult mean
(T-score >-1.0)

Low bone mass
(Osteopaenia)

BMD value between -1 SD and -2.5 SD below young-adult mean
(T-score between -1.0 and -2.5)

Osteoporosis

BMD value at least -2.5 SD below young-adult mean
(T-score <-2.5)

Severe osteoporosis

BMD value at least -2.5 SD below young-adult mean and presence of fracture
(T-score <-2.5 with fracture)

BMD: bone mineral density; SD: standard deviation

Indications for treatment are based on three
parameters:
1. Presence of a fragility fracture

2. BMD T-score >-2.5 and
3. Risk assessment for individuals with low
bone mass.

Fracture probability is age, gender and BMD
specific
The accumulation of risk factors within an
individual increases the probability of fracture (Figure 1). The FRAX algorithm integrates these clinical risk factors into a 10-year
probability score which, in order to be

country-specific, requires specific and current
information on the incidence of fractures in
populations within the country and prevailing
death rates.
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Figure 1. Accumulation of risk factors increases fracture probability
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FRAX in South Africa

How did the FRAX algorithm develop?
This tool to measure fracture probability
was launched by the University of Sheffield
in 2008 (www.sheffield.ac.uk/FRAX/). The
FRAX algorithm measures the 10-year

probabilities of hip fracture and any major
osteoporotic fracture (defined as a hip, wrist,
humerus or clinical vertebral fracture) using a
limited number of factors (Table 2).

Table 2. FRAX fracture risk assessment tool
10-year
probability
of fracture

Country
BMD
Age
Gender
Clinical risk factors
• Low body mass index
• Previous fragility fracture
• Parental history of hip fracture
• Glucocorticoid treatment

The calculation tool is easy to use, as illustrated in Figure 2. It can be adjusted with

•
•
•
•

Current smoking
Alcohol intake (three or more units per day)
Rheumatoid arthritis
Other secondary causes of osteoporosis.

the total trabecular score, if this is available,
which increases the accuracy of the algorithm.

Figure 2. FRAX fracture risk assessment calculation tool
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FRAX in South Africa

What are the limitations of FRAX?
FRAX does not accommodate all known risk
factors, e.g. falls or biochemical markers. It
also lacks the facility to include extra details
on some of the risk factors it does accommodate, such as the dosage of glucocorticoids,

smoking levels and extent of prior fractures.
FRAX does not replace clinical judgement
and is applicable only to the untreated patient.

Why do we need country-specific models?
Figure 3 and Figure 4 illustrate the need for
a country-specific probability framework,
which was interpreted in 20121 using the latest

available published data from South Africa
from the years 1957-1963 (Figure 4).2
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Figure 3. 10-year fracture probability for different countries
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Figure 4. World age-standardised hip fracture rates for women per 100 000 in selected countries
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Data included in the new South African FRAX algorithm
data, together with mortality rates from
Statistics South Africa (2015), were incorporated into a FRAX model for the White,
Black African, Coloured and Indian populations of South Africa.4
The 10-year probability in South African
women of developing a major osteoporotic
fracture and hip fracture was developed using
this data (Figures 5 and 6).
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The data from almost 50 years ago was not
useable in the FRAX algorithm. An enormous research initiative was therefore undertaken over the past few years to assess the
ethnic and gender-specific incidence rates for
hip fractures in South Africa.3 This showed
a 2017/2018 crude incidence rate of fractures
of 129.9/100 000 in the White population,
111.7/100 000 in the Indian population,
58.2/100 000 in the Coloured population and
37.7/100 000 in the African population. These
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Figure 5. 10-year probability of major osteoporotic fracture and hip fracture (%) in women by ethnic group (no
clinical risk factors, BMI of 25kg/m2, and no BMD entered)
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Figure 6. 10-year probability of major osteoporotic fracture (%) in women with no clinical risk factors, prior
fragility fracture and a femoral T-score of -2.5 SD
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What are the FRAX intervention thresholds for
treatment?
There are two types of approaches to determining intervention thresholds:

Age-dependent threshold
The age-dependent threshold was developed in the UK.
Rationale: If the presence of a fragility fracture determines eligibility for treatment, then
both men and women at the same fracture

probability score, in the absence of a fracture,
should be eligible for treatment

Fixed probability threshold
The fixed probability threshold is derived for
different countries, and also uses health economic approaches and considers pre-existing
country guidelines and/or data on reimbursement criteria.

These thresholds vary but, in the United
States (US), the threshold for intervention is
recommended when probability is between
4-20% for major osteoporotic fracture and
3-5% for hip fractures.

What is the recommended approach in South Africa?
Age-dependent threshold
Apply the existing National Osteoporosis
Foundation of South Africa (NOFSA) guideline, until economic data and more prevalence

data on vertebral fractures is available in
South Africa (Figure 7).

Women and men with CRFs

Clinical risk factors:
• Advanced age
• Prior fracture
• Family history
• Excessive leanness
• Diet/alcohol/smoking
• Fall propensity
• Secondary osteoporoses

Prior osteoporotic fracture
Yes

No
Measure BMD
T-Score
<–1.0 to >–2.5

≤–2.5

Consider
FRAX

65–75 years +
≥2 CRFs

>75 years

≥–1.0

<65 years

Yes

No
Individualised assessment of CRFs + BMD
Yes

?
BTMs

Consider specific treatement/prophylaxis

No
Reassess in
24 months
Lifestyle changes only

Figure 7. Algorithm for management of osteoporosis in postmenopausal women and men aged 50 years and older
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FRAX in South Africa
Fixed probability threshold
Until new economic data is available and
guideline-supported thresholds are developed
for South Africa, it is recommended that the

US intervention thresholds, cited above, be
used.

Key learnings
• WHO classification of postmenopausal osteoporosis based on BMD T-score value
• Three parameters are an indication for treatment
• Fracture probability is dependent on age, gender and BMD and the accumulation of clinical risk factors
increases risk
• FRAX does not accommodate all known risk factors and does not replace clinical judgement
• A South African-specific FRAX algorithm has arisen from recent data assessing ethnic- and genderspecific incidence rates for hip fractures.
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