
JANUARY 2021  I  1

Brought to you in collaboration with NOFSA

Women’s HealthEarn 2  
free CEUs

© 2021 deNovo Medica

This webinar and report was made 
possible by Cipla. The content 
of the report and webinar is 
independent of the sponsor

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

Dr T de Villiers
MB ChB, MMed (O&G), FCOG 
(SA), FRCOG
Department of Obstetrics and 
Gynaecology
Stellenbosch University 

Medical therapy for 
osteoporosis – what and when
This report is based on a webinar presented by  
Dr de Villiers on the 10th of November 2020

Learning objectives
You will learn:

• The criteria that indicate the need for initiating treatment of osteoporosis

• The role of menopausal hormone therapy in the prevention and treatment of osteoporosis

• The use and efficacy of bisphosphonates in the treatment of osteoporosis

• The use and efficacy of other treatments such as denosumab, raloxifene and anabolic agents 
in the treatment of osteoporosis.

This review is based on the treatment of osteoporosis recommended by the National 
Osteoporosis Foundation of South Africa (NOFSA); the most recent guidelines were 
published in 2017 (available at www.osteoporosis.org.za). 

Introduction
It must be remembered that lifestyle is important in both the development and 
treatment of osteoporosis. Smoking is bad for bones, alcohol should only be taken 
in moderation, and there should be clinical awareness of the need to avoid certain 
medications, such as the chronic use of steroids, which are toxic to bone. Exercise 
and the prevention of falls are the first-step approach to preventing osteoporosis, 
and anybody being treated for osteoporosis should adhere to these principles. In 
addition, a patient being treated for osteoporosis should follow a diet that contains 
protein (1-1.5g/kg), vitamin D (800IU/day, if not exposed to enough sunlight) and 
calcium (1g in total) (Table 1). 
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Table 1. Treatment of osteoporosis: dietary and lifestyle changes

Diet Lifestyle modification

• Protein (1-1.5g/kg)
• Vitamin D (800IU/day)
• Calcium (1g in total), use International Osteoporosis Foundation 

calcium calculator (https://www.osteoporosis.foundation/
educational-hub/topic/calcium-calculator).

• Stop smoking
• Alcohol in moderation
• Avoid bone-toxic medication
• Prevention of falls
• Exercise.

When should treatment of osteoporosis start? 
Determining when to initiate treatment of 
osteoporosis is based on two parameters: risk 
factors for fracture and the dual-energy x-ray 
absorptiometry (DXA) examination. In this 
setting, it is central DXA and not peripheral 
DXA (as performed in a primary health care 
setting) that is used. An additional feature 
of DXA is the trabecular bone score (TBS) 
software, which provides the TBS as an index 
related to the bone micro-architecture. The 
TBS is an independent parameter for fracture 
risk prediction (Figure 1). 

The patient should generally be treated if  
the DXA-derived T-score is ≤-2.5 at either 
the spine or one of the two places where the 
hip is measured. If  the patient has suffered a 
fragility fracture, i.e. when falling from their 
own body height, treatment should be con-
sidered, irrespective of bone mineral density 
(BMD). Treatment should also be considered 
in the patient who has a T-score of <-1, or 
<-2.5 with additional risk factors (Table 2). In 
the difficult group of osteopenic patients, the 
FRAX model is used. 

Table 2. Indications for treatment

• DXA-derived T-score of ≤-2.5 at either spine (L1-4) or hip (total or femur neck)
• Fragility fracture
• Low BMD (T-score <-1.0 and <-2.5), high risk of fracture 

FRAX estimated 10-year risk of fracture >20% (all osteoporotic fractures) or >3% for hip fracture 
FRAX corrected for TBS
OR
≥3 risk fractures (in the absence of FRAX).

Figure 1. TBS software and TBS score

Fracture risk level based on TBS of the spine

High 
(normal)

Intermediate 
(partially degraded)

Low 
(degraded)

>1.310 ≤1.310 and >1.230 ≤1.230

Take home message:
TBS is an advanced imaging software 
provided for use as a complement to DXA.
TBS score is an index related to the bone 
micro-architecture and an independent 
parameter for fracture risk prediction.
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The FRAX model is an internet-based model 
(www.schef.ac.za/FRAX) developed by the 
University of Sheffield and the World Health 
Organization. It is unique to each country 
and the South African model will soon 
become freely available. The FRAX model 
is based on the combination of the DXA-
determined BMD, as well as risk factors 
such as smaller body mass index, previous 
fracture, parental fractured hip, smoking, 
glucocorticoids, rheumatoid arthritis as 

a marker of secondary osteoporosis, and 
alcohol use. The FRAX model predicts 
a 10-year probability for any major 
osteoporotic fracture, while a hip fracture is 
predicted by adjustment with the TBS, which 
is independent of the BMD and assesses 
bone strength by evaluating the structure of 
bone. An integrated approach to fracture risk 
assessment is provided as a clinical algorithm 
in the NOFSA guidelines (Figure 2). 

Figure 2. NOFSA guideline: An integrated approach to fracture risk assessment – algorithm for the management of 
osteoporosis in postmenopausal women and men aged 50 years and older

Clinical risk factors:
• Advanced age
• Prior fracture
• Family history
• Excessive leanness
• Diet/alcohol/smoking
• Fall propensity
• Secondary Osteoporosis.
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Treatment of the at-risk osteoporotic patient

Antiresorptive drugs inhibit osteoclast activity 
and anabolic agents stimulate the osteoblasts 
(Figure 3).1 NOFSA recommendations 
offer a choice of antiresorptive agents, 
firstly recommending menopausal hormone 
therapy (MHT) in the symptomatic early-
menopausal patient at risk of fracture. When 
a woman enters menopause, the osteoclasts 
start working harder and this effect can be 
reversed by giving MHT, as shown in the 
Women’s Health Initiative study. MHT is very 
effective as it prevents both vertebral and 
hip fractures. It also distinguishes itself  from 
most other osteoporosis drugs in that it is 

effective in patients who only have osteopenia. 
MHT should be instituted during the window 
of opportunity, i.e. in the 10 years after 
menopause and before the age of 60 years.

Additional effects of MHT include the 
treatment of vasomotor symptoms of 
vaginal health, quality of life and sexual 
function, and it can probably also lower the 
risk of falls. There are some disadvantages 
to MHT, including increased risk of venous 
thromboembolism (VTE) when using oral 
treatment and a small increased risk of breast 
cancer when using combined MHT (Table 3).2 

Bone resorption
Bone resorption begins when osteoclasts remove a 
portion of the bone to be replaced later by the action of 
osteoblasts. This is a vital step of signalling bone formation.

MHT
SERMs
Bisphosphonates
Enosumab

Teriparatide
Abaloparatide
RomosozumabFormation

Reversal

Resorption

OsteoblastsOsteoclasts

Bone 
remodelling 

cycle

Bone formation
Osteoblasts lay down collagen and mineral deposits 
over the area previously remodelled by osteoclasts. 

Osteoblast activity is vital for maintaining bone 
mineral density and bone strength.

Figure 3. Antiresorptive and anabolic drugs for the treatment of osteoporosis1

Table 3. Advantages and disadvantages of MHT

Advantages Disadvantages

• Prevents all types of fracture
• Effective in osteopenia
• Effective against vasomotor symptoms, VVA 
• Increases QoL and sexual function
• If initiated in the window of opportunity, will 

prevent CAD
• Lowers the risk of falls?

• Must be started at age 50-60 years, most cases 
of osteoporosis occur outside of this window of 
opportunity

• Increased VTE on oral treatment, not transdermal
• Small increased risk of breast cancer on combined 

MHT that may be related to duration of use, not 
with progesterone

• Non-gynaecologists do not feel comfortable 
prescribing MHT.

MHT: menopausal hormone therapy; VVA: vulvovaginal atrophy; QoL: quality of life; CAD: coronary artery disease; VTE: venous 
thromboembolism
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Bisphosphonates in DXA-confirmed osteoporosis
If  MHT is not appropriate, NOFSA 
recommends using a bisphosphonate or 
denosumab for the treatment of osteoporosis. 
Bisphosphonates inhibit the mevalonic acid 
pathway that powers the osteoclasts. In 
effect, these medications cut off  the power 
supply to the osteoclasts, thereby favouring 
the formation of bone without affecting the 

formative function. Bisphosphonates can 
be given orally or intravenously, but in both 
cases the bisphosphonate is very quickly 
cleared from the blood with 50% processed 
through the kidney and 50% adhering to 
bone. The newest bisphosphonates are the 
nitrogen-containing agents (Figure 4).3

Alendronate
Alendronate is still the most commonly used 
bisphosphonate, given at a dosage of 70mg 
weekly per os. The efficacy of alendronate 
was initially proven in fracture intervention 

trials, and it works at all three possible (ver-
tebral, hip and non-vertebral) fracture sites 
(Table 4). 

Table 4. Alendronate summary

• Still the most common drug used in osteoporosis
• 70mg weekly per mouth
• Vertebral, hip, non-vertebral anti-fracture efficacy
• Options in oncology/anti-tumour effect
• Favourable effect on cardiovascular disease has recently been reported
• After five years, a drug holiday of 3-5 years is recommended but supported by limited clinical data 
• Many generics available.

Figure 4. Bisphosphonate pharmacokinetics3

http://www.denovomedica.com
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The annual 
absolute risk of 
atypical femur 
fracture is only 
11 cases per 
10 000 persons 
per year of 
use, i.e. for 
every 200 hip 
fractures that 
are prevented, 
there will be 
one atypical 
femur fracture 
consequent on 
bisphosphonate 
therapy

Ibandronate

Ibandronate is an oral agent that has a 
monthly dosing schedule. Initial studies 
showed efficacy at the level of the spine, but 
at the hip only in high-risk cases. Subsequent 

studies and a double dosage that is now avail-
able in a three-monthly dosing schedule have 
shown that ibandronate is effective in pre-
venting hip fractures as well (Table 5). 

Table 5. Ibandronate summary

• 150mg monthly per mouth
• 3mg three-monthly as intravenous (IV) injection
• Registered only for vertebral fracture protection based on the BONE study, but was effective at the hip in 

high-risk patients when the monthly dose was doubled
• Meta-analyses of clinical studies support non-vertebral fracture protection 
• Big data show non-inferiority to other bisphosphonates in hip fracture protection

 – Follow-up: five years
 – Good safety profile
 – Length of drug holiday shorter than for alendronate.

Zoledronic acid
Of the IV bisphosphonates, zoledronic acid is 
probably the most commonly used (Table 6); 
a 5mg dose given as a yearly IV infusion over 
approximately 20 minutes. There is a modest 
acute-phase reaction with flu-like symptoms, 
but more serious acute-phase reactions are 
really rare. Zoledronic acid works at all the 
major fracture sites, and the obvious 100% 
compliance is very advantageous. A drug hol-
iday is normally recommended or considered 

after three years. It has been shown that there 
was a significantly lower risk of fracture in 
the contralateral hip in patients who were 
admitted with hip fracture and received an 
infusion of zoledronic acid during in-hospital 
treatment. This bisphosphonate has been 
available in South Africa for quite a few 
years; there are now 10-year follow up data 
and a generic is also available. 

Table 6. Zoledronic acid summary

• 5mg as IV infusion yearly
• Modest acute-phase reaction (flu-like symptoms)
• More serious acute-phase reactions are rare
• Efficacy: vertebral, hip and non-vertebral
• 100% compliance
• Three annual infusions followed by three-year drug holiday
• An annual infusion of zoledronic acid within 90 days after repair of a low-trauma hip fracture was 

associated with a reduction in the rate of new clinical fractures (RR 35%) and with improved survival
• 10 years of follow-up data available
• Generic available.

Side effects of bisphosphonates
Of the side effects of bisphosphonates, the 
two that are of concern are osteonecrosis 
of the jaw and atypical femur fractures. 
Osteonecrosis of the jaw is a rare 
complication and generally there is only a 
risk when the dosages used are greater than 
those recommended for fracture prevention. 
NOFSA notes that an association has been 
suggested between atypical femoral factures 
and overexpression of bone turnover in 
patients exposed to bisphosphonate treatment 

for longer than 3-5 years, but this is not a 
direct causal relationship. There is a greater 
risk of atypical femur fractures in women 
correlated to the length of bisphosphonate 
treatment, but the annual absolute risk is only 
11 cases per 10 000 persons per year of use. 
This means that for every 200 hip fractures 
that are prevented, there will be one atypical 
femur fracture consequent on bisphosphonate 
therapy. 
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Other treatments

Denosumab
Osteoblasts control the function of the 
osteoclasts through the receptor activator of 
nuclear factor-κB ligand (RANKL) path-
way. Denosumab is a RANKL inhibitor, so 
osteoclast activity is inhibited (Figure 5). 
Denosumab showed efficacy at all fracture 
sites in the FREEDOM trial4 and is given 
as a subcutaneous injection six-monthly. 
Denosumab is not secreted by the kidneys 
and is a drug of choice for the patient with 
impaired kidney function. It has a good 
safety and efficacy profile, and the risk of 

osteonecrosis of the jaw and atypical femur 
fractures associated with all antiresorptive 
drugs seems to be smaller with denosumab. 

It is interesting that denosumab is not yet 
registered in South Africa, as there are 
already 10 years of published data and it is 
available everywhere else in the world. It can 
be prescribed under Section 21 and larger 
osteoporosis centres can usually assist with 
the paperwork to access this drug. 

Raloxifene
Raloxifene is a selective oestrogen receptor 
modulator that only works at the spine and 
not the hip. It only provides a modest increase 
in BMD, so do not stop the drug if  there is 
not an observable rise in DXA-measured 
BMD because it will still work. Raloxifene 
does not reduce vasomotor symptoms. It is 

reputed to have a significant effect on the 
prevention of cognitive decline, but this has 
never been further investigated. Raloxifene is 
especially relevant for the patient who is also 
at risk of oestrogen receptor-positive breast 
cancer. 

Anabolic agents
Anabolic drugs stimulate the osteoblasts 
to make new bone. In South Africa, only 
teriparatide is available, given as a 20µg daily 
subcutaneous injection (Table 7). Teriparatide 
stimulates new bone formation via the osteo-
blasts and repairs the trabecular structure. 

It is important to remember that it has an 
anabolic window of 18-24 months where 
the osteoclasts are then also stimulated and 
any therapeutic effect is lost; thereafter, the 
patient has to be followed up with antiresorp-
tive treatment. 

Figure 5. Denosumab (Dmab), a RANKL inhibitor, inhibits osteoclast formation, function and survival

http://www.denovomedica.com
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Teriparatide reduces vertebral and non-ver-
tebral fractures, and in a recent study it was 
shown to be very effective for preventing frac-
tures in very high-risk patients, as compared 
to risedronate. It can cause hypercalcaemia, 
but this should not be problematic if  used at 
the recommended dosage. Teriparatide is very 
expensive and should be reserved for patients 
over the age of 65 years with a T-score <-2 

and ≥2 fragility fractures, or multiple frac-
tures in an uninterpretable DXA as is often 
seen in the later stages of osteoporosis. 
Teriparatide should also be considered in 
failed treatment with bone-active agents, as 
evidenced by development of new fractures 
or an unacceptable rate of bone loss on two 
or more consecutive follow-up bone density 
measurements. 

Table 7. Teriparatide summary

• 20µg daily as subcutaneous injection (intermittent therapy)
• Stimulates new bone formation by the osteoblasts and repairs trabecular structure
• Anabolic window of 18-24 months followed by antiresorptive treatment
• Reduces vertebral and non-vertebral fractures
• VERO study: After 24 months, teriparatide reduced the risk of subsequent fracture by 56% compared to 

risedronate in women with severe osteoporosis 
• Risk of hypercalcaemia
• Risk of osteosarcoma in animal models
• Cost is the major inhibition to use.

Key learnings

• The need to treat osteoporosis relies on risk factors for fracture, bone strength (DXA±TBS) or a 
combination of both

• The patient with a DXA T-score ≤-2.5 at the hip or spine, or with a fragility fracture, generally needs to be 
treated 

• Patients with osteopenia should be assessed with FRAX (South African edition adjusted for race)

• Patients with a 10-year risk of fracture of 20% (any major fracture) or 3% (hip fracture) should be 
considered for treatment 

• MHT can be considered in the age group of 50-60 years, especially if osteopenic or symptomatic

• First-line drugs are the bisphosphonates and denosumab.
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