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Learning objectives
You will learn:

• The pathophysiology of osteoporosis

• The therapies available for treatment of osteoporosis across the spectrum of fracture risk

• Evidence of the efficacy of anabolic therapy in the high and very high-risk patient

• Factors that contribute to a very high risk of fracture.

Introduction
The question of when to use anabolic therapy for the osteoporotic patient has 
become increasingly relevant as recent data comparing anabolic therapies to the 
traditional anti-resorptive therapies have shown that the anabolic agents are more 
effective. Although more effective, the anabolic agents are also more expensive and 
so the key question now centres on when these agents should be used.
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Pathophysiology and therapies for osteoporosis 
For the osteoporotic patient, improving bone 
strength is all that can really be aimed for at a 
skeletal level, and this is achieved by improv-
ing bone mass. Bone mass is improved by 
either inhibiting osteoclastic bone resorption 
with treatments such as the bisphosphonates, 
hormone replacement therapy and deno-
sumab or by stimulating the osteoblasts to 

make new bone, as is the goal of anabolic 
therapy. There are relatively few treatments 
that directly change bone mineral properties, 
and this may be another avenue for future 
treatments (Figure 1). Current treatments 
that are available for osteoporosis are listed in 
Table 1.

Table 1. Current treatments for osteoporosis

Anti-resorptive
• Oestrogens and selective oestrogen receptor modulators (SERMs)
• Bisphosphonates
• RANKL targeted therapy

Anabolic
• Parathyroid peptides

 – PTH – teriparatide (PTH 1-34)
 – PTHrP - Abaloparatide

• Anti-sclerostin
 – Romosozumab

Other 
• Strontium ranelate

Calcium and vitamin D supplements with all if needed

Figure 1. Pathophysiology and therapies for osteoporosis
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Ideal treatment 
in the high-risk 
osteoporotic 
patient should 
act quickly, with 
the decrease in 
bone loss and 
the increase in 
BMD occurring 
as rapidly as 
possible

The highest risk patient 
Ideal treatment in the high-risk osteoporotic 
patient should act quickly, with the decrease 
in bone loss and the increase in bone mineral 
density (BMD) occurring as rapidly as pos-
sible. The Unites States’ Foundation for the 
National Institutes of Health is investigat-
ing the role of BMD as a surrogate marker 
for outcomes in osteoporosis research and 
their conclusion is that total hip BMD is 
a good surrogate for anti-fracture efficacy. 
Changes in total hip and lumbar spine BMD 
that are induced by a variety of treatments, 

either on their own or in combination, over 
24 months are illustrated in Figure 2;2 the 
greatest increases occur with the use of romo-
sozumab, followed by denosumab and then 
alendronate. Further to increasing BMD to 
a greater extent, romosozumab also increases 
the BMD at a faster pace; the increase 
attained with romosozumab at one year is the 
equivalent of the BMD increase attained with 
an agent such as denosumab over four years 
(Figure 3).3 

ALN: alendronate; ZOL: zoledronic acid; DMab: denosumab; TPTD: teriparatide; Romo: romosozumab

Figure 2. Percent changes from baseline at 24 months in BMD of the lumbar spine and total hip in postmenopausal 
women with osteoporosis with various treatment regimens2

Figure 3. Percentage change in total hip BMD over time with different osteoporosis treatments3
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It is the view 
of Professor 
McCloskey that 
the clinical 
significance 
is clear, with 
little doubt that 
teriparatide 
compared to 
risedronate would 
give a significant 
reduction in 
non-vertebral 
fractures of ~40%

An anabolic approach to the highest risk patient 
Importantly, osteoporosis randomised con-
trolled trials are moving away from an agent 

versus placebo study design to that of head-
to-head trials.

Teriparatide vs oral risedronate – the VERO trial4

The VERO trial was undertaken in postmen-
opausal women who had to have had at least 
two moderate or one severe vertebral fracture, 
with a T-score <-1.5 SD at lumbar spine, 
total hip, or femoral neck; patients were 
randomised to either teriparatide with an oral 
risedronate placebo or to oral risedronate 
with a teriparatide placebo, all patients had 
calcium and vitamin D supplementation. The 
primary outcome was the number of new ver-
tebral fractures over 12 and 24 months (12% 
risedronate, 5.5% teriparatide). The relative 

risk reduction observed at 12 months in the 
risedronate arm is similar to that observed at 
24 months in the teriparatide arm (Figure 4). 
Statistical significance was not achieved with 
regard to non-vertebral and major fragility 
fractures, although it is the view of Professor 
McCloskey that the clinical significance is 
clear, with little doubt that teriparatide com-
pared to risedronate would give a significant 
reduction in non-vertebral fractures of ~40% 
(Figure 5).

Figure 4. New vertebral fractures at 12 and 24 months – VERO trial4

*Fractures of the clavicle, scapula, ribs, sternum, sacrum, coccyx, humerus, radius, ulna, carpus, pelvis, hip, femur, patella, tibia, fibula, ankle, calcaneus, tarsus, or 
metatarsus (excluding pathologic fractures and fractures of skill, face, fingers, metacarpals, and toes)
**Fractures of hip, radius, humerus, ribs, pelvis, tibia or femur

Figure 5. Cumulative incidence of non-vertebral and major fragility fractures – VERO trial4
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Romosozumab vs alendronate5

A head-to-head trial of a sequential regime 
of romosozumab treatment for one year fol-
lowed by alendronate thereafter, compared to 
a continuous treatment with alendronate, in 
postmenopausal women with a T-score: 
• ≤-2.5 SD at the total hip or femoral neck, 

with ≥1 moderate or severe vertebral frac-
tures or ≥2 mild vertebral fractures, or

• <-2.5 SD at the total hip or femoral neck, 
with ≥2 moderate or severe vertebral 
fractures or a fracture of the proximal 
femur sustained 3-24 months before 
randomisation.

Reduction of new vertebral fracture at 12 
months with romosozumab was similar to 
that of alendronate at 24 months; romo-
sozumab showed a bigger effect than alen-
dronate, with a more rapid onset of effect 
(Figure 6). In terms of first clinical and first 
non-vertebral fracture, those patients on the 
sequential romosozumab regime had a lower 
fracture trajectory at 48 months than those 
using continuous treatment with alendronate 
(Figure 7).

Figure 6. Incidence of new vertebral fracture - romosozumab vs alendronate in osteoporosis5

Figure 7. First clinical and first non-vertebral fracture - romosozumab vs alendronate in osteoporosis5
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In light of 
the evidence 
that anabolic 
therapy is 
probably a better 
treatment than 
comparator oral 
bisphosphonates, 
the question 
then arises of 
whether to start 
the osteoporotic 
patient on the 
most effective 
therapy first

Treatment 
recommendations 
for the very 
high-risk patient 
are anabolics 
followed by anti-
resorptive therapy

Factors influencing choice of treatment

In light of the evidence that anabolic therapy 
is probably a better treatment than compara-
tor oral bisphosphonates, the question then 
arises of whether to start the osteoporotic 
patient on the most effective therapy first. 
Factors that influence the choice of treatment 
may be due to regulatory or governance body 
guidelines and to considerations of both the 
physician and the patient.

Physician considerations:
• Fracture risk/probability
• Prescribing restrictions or reimbursement 

(affordability and access)
• Past experience (‘habit’)
• Until recently, lack of head-to-head stud-

ies to prove superiority.

Patient considerations:
• Preference/choice 
• Problems with persistence/adherence 

(potential side effects, contra-indications).

Therapeutic options across the spectrum of 
fracture risk – postmenopausal women

With the realisation that some treatments are 
better than others the approach to managing 
the osteoporotic patient leans towards the 
stratification of risk, with those at the very 
highest risk being targeted for treatment with 
the most efficacious agent (Table 2). The low-
risk category occurs most commonly around 
the menopause and early postmenopausal 

years and so hormone therapy and SERMs 
could be considered. The osteoporotic patient 
in their mid-60s or older is at a higher risk of 
fracture and should be treated with tradi-
tional anti-resorptive therapies or strontium 
ranelate. Treatment recommendations for the 
very high-risk patient are anabolics followed 
by anti-resorptive therapy.

Table 2. Therapeutic options in postmenopausal women across the spectrum of fracture 
risk

Low-risk High-risk Very high-risk

• Hormone therapy
• SERMs

• Oral/intravenous 
bisphosphonates

• Denosumab
• Strontium ranelate

• Anabolics followed by 
anti-resorptive

High/very high risk of fracture
In most guidelines, a prior fracture would 
merit consideration of treatment, but what 
might influence the patient’s inclusion in the 
very high-risk category? The World Health 
Organization definition of severe osteoporo-
sis risk (BMD T-score <-2.5 SD and ≥1 frac-
ture) is 30 years old; Professor McCloskey’s 
view of this definition is that it is simply a 
combination of independent risk factors and 
that the more risk factors an individual has, 
the more likely they are to have a very high 

fracture risk. In the absence of any other risk 
factors, the probability of fracture increases 
as the T-score decreases and that probability 
goes up as each risk factor is added, with a 
marked increase if  there is a family history of 
hip fracture. Very high risk is driven by the 
combination of risk factors. If  considering 
the time course of those fracture events, those 
with the highest and very highest risk will 
also be at imminent risk of fracture (Figure 
8).6 
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The more risk 
factors an 
individual has, the 
more likely they 
are to have a very 
high fracture risk

A number of approaches have been taken 
to define a very high fracture risk. As an 
example, the 2020 American Association of 

Clinical Endocrinologists (AACE) guidelines 
list examples of very high fracture risk (Table 
3).7

Table 3. AACE 2020 guidelines – examples of very high fracture risk

• Recent fracture, within the past 12 months
• Fractures while on approved osteoporosis therapy
• Multiple fractures
• Fractures while on drugs causing skeletal harm (e.g. long-term glucocorticoids)
• Very low T-score, <-3.0 SD
• High risk of falls or history of injurious falls
• Very high fracture probability in FRAX (e.g. major osteoporosis fracture >30%, hip fracture >4.5%) or 

other validated fracture risk algorithm to be at very high fracture risk.

Post-FRAX adjustments

Factors conferring imminent risk include 
a recent hip or humerus fracture;8 in terms 
of FRAX probability, multipliers of the 
impact of that recent fracture will differ by 
age, the site of the recent fracture and dose 
of glucocorticoids. Post-FRAX adjustment 
models, such as that of the United Kingdom’s 
National Osteoporosis Guideline Group, 

are not as well validated as the risk factors 
within FRAX but they can be used to modify 
FRAX for individual clinical interpreta-
tion.9 Evidence suggests that these high-risk 
individuals should be treated first with an 
anabolic therapy and to continue with anti-
resorptive treatments to maximise the benefit.

Key learnings

• Recent head-to-head comparative studies have demonstrated greater efficacy of anabolic therapies 
compared to anti-resorptive approaches to osteoporosis

• Anabolic therapy should be seen as first-line in patients at very high risk of fracture as it has a faster and 
larger onset of effect on BMD and fracture risk

• Very high risk is in the process of being defined within guidelines and can arise from a combination 
of risk factors or by taking account of time-dependency of a given risk factor such as recent fracture 
(imminent risk).

Figure 8. Combinations of risk factors, rather than single risk factors, drive higher risk6 
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