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Summary
Treatment for osteoporosis is usually long term, so it is often necessary to implement a sequential treatment strategy.
The clinician must know not only how to select the best available therapy in each clinical situation, but also how to dis‐
continue or change treatment at a certain point in the evolution of the disease.
Here, we briefly review the mechanisms of action and the consequences of discontinuing each of the drugs for osteopo‐
rosis, as well as what happens with the different treatment sequences.
Discontinuation of denosumab has clearly negative consequences for the skeleton, and only bisphosphonates, due to its
particular remaining antiresorptive effect, could be discontinued for a limited time (drug holidays).
Switching from antiresorptive to another antiresorptive with a different mechanism of action is an option that may be
favorable in the management of some patients with osteoporosis. Switching from antiresorptive to anabolic may be as‐
sociated with an initial bone mineral density loss that does not appear to have negative consequences on antifracture
efficacy. Starting with anabolic (teriparatide or romosozumab) and subsequently switching to antiresorptive is the best
treatment sequence, so it could be the preferred option in patients who present a very high risk of fracture.
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INTRODUCTION

Osteoporosis is a chronic systemic disease characterized
by a deterioration in bone density and/or quality, which
predisposes to a greater risk of fracture1.

All treatments for osteoporosis have shown greater or
lesser efficacy in reducing the risk of fracture, especially
in postmenopausal women2. This beneficial effect occurs
from the modification of the bone remodeling process
with the consequent increase in bone mineral density
(BMD) and/or a modification of the bone’s microarchi‐
tecture, although this requires a prolonged treatment
over years in most cases.

Although treatment with antiresorptives, menopau‐
sal hormone therapy [THM], selective estrogen receptor
modulators [SERM], bisphosphonates [BP] and denosu‐
mab [DMAB]) can be maintained for at least 5‐10 years,
the balance between risk and benefit should always be

taken into account, since in prolonged treatments with
the highest antiresorptive potency drugs (BP and
DMAB) an increased risk of some very infrequent com‐
plications such as osteonecrosis of the maxilla or atypi‐
cal femur fracture has been described3,4.

In the case of bone‐forming drugs (teriparatide [TPTD]
and abaloparatide [ABL]) or dual‐effect drugs (romoso‐
zumab [ROMO]), the duration of treatment is limited to a
shorter period of time. TPTD and ABL (the latter not au‐
thorized for marketing in Europe) are not recommended
to be administered for more than 2 years5,6, and ROMO
should not be administered beyond 12 months7.

In recent years, the term sequential treatment has
been gaining importance in the management of patients
with osteoporosis, that is, the sequential use of different
treatments to achieve maximum efficacy with the least
risk of complications8. 
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ADVANTAGES OF A SEQUENTIAL TREATMENT

In managing patients with osteoporosis, a sequential
treatment strategy over the years is often required. After
using a treatment for a certain period of time, it can be
beneficial to discontinue or replace it with a different
one, as a sequence. 

There are several reasons that justify sequential the‐
rapy in patients with osteoporosis:

1. Osteoporosis is a chronic disease that requires
long‐term treatment, probably for many years.

2. Some treatments for osteoporosis have a maximum
recommended duration (for example, 2 years for TPTD
and ABL or 1 year for ROMO).

3. Some treatments are associated with some infre‐
quent complications, especially if they are used for more
than a certain time (for example, atypical femur fractu‐
res are more frequent in patients treated with BP for
more than 5 years).

4. With some of the osteoporosis treatments there is
a loss in BMD gain if a different one is not administered
after its discontinuation.

5. In some cases, greater efficacy is achieved when a
sequence of 2 or more drugs is used than if a single drug
is used in the same period of time.

6. Patients tend to get tired and lose adherence to treat‐
ments, when they are administered very chronically for
years, without changes in the administration guidelines9.

7. Sometimes there is an inadequate response to treat‐
ment, either due to a loss of BMD or the development of
new fractures despite following the treatment correctly;
or simply an insufficient response to reach a therapeutic
objective ("treat‐to‐target" strategy).

In all these situations we should propose a change in
the treatment for osteoporosis. Although in some cases
a temporary interruption might be better, in most situa‐
tions it would be more appropriate to substitute a diffe‐
rent treatment. 

It is thus very important that the clinician knows the
advantages and disadvantages of the different sequences
of treatments in the patient with osteoporosis.

MECHANISM OF ACTION OF DRUGS FOR OSTEOPOROSIS

For the proper management of the patient with osteopo‐
rosis,  knowing how to select the best available therapy in
each clinical situation is crucial, as well as discontinuing or
changing when the risk‐benefit balance recommends.  It is
therefore essential to be very familiar with the mechanism
of action, effectiveness and safety of each of the drugs. 

Menopausal hormone therapy (THM)
Treatment with estrogens, alone or in combination with
progestogens (depending on whether the patient retains
her uterus or not), acts through the activation of nuclear
estrogen receptors (ERα and ERβ) distributed in diffe‐
rent body tissues. ERα receptors predominate in bone,
their stimulation on the one hand inhibits osteoclasto‐
genesis from the inhibition of the ligand of the activating
receptor for nuclear factor kappa B (RANKL) and the sti‐
mulation of osteoprotegerin (OPG)10, and, on the other
hand, effects on bone formation have been described,
through the stimulation of factors such as IGF‐1 or the
inhibition of sclerostin11. In bone remodeling, MHT has
an antiresorptive effect, with the consequent increase in
BMD and a decrease in the risk of vertebral, non‐verte‐
bral and hip fracture, especially when administered in
the first 5‐10 years after the menopause12. 

However, given the much debated risk of breast cancer
and cardiovascular complications in prolonged estrogen
treatments only confirmed in treatments started beyond
the age of 60, it is currently assumed that MHT is reserved
for women with premature ovarian failure and for those
under 60 years of age with overt climacteric symptoms,
in which the benefits clearly outweigh the risks13. 

Selective estrogen receptor modulators (SERMs)
SERMs are a group of drugs with agonist activity at bone
estrogen receptors, inhibiting resorption, and antagonist
at estrogen receptors in the breast and endometrium,
which is why they can provide the beneficial effect of es‐
trogens in patients with osteoporosis, minimizing the ef‐
fects of adverse effects on other organs14. Raloxifene
(RLX) and bazedoxifene are the SERMs indicated in
women with postmenopausal osteoporosis, since they in‐
crease BMD and reduce the risk of vertebral fracture. The
unproven efficacy in reducing the risk of non‐vertebral or
hip fracture and the increased risk of venous thrombo‐
embolism restrict its use to postmenopausal women
under 70 years of age at risk of vertebral fracture and low
risk of hip fracture and venous thrombosis15. 

Bisphosphonates (BP)
BPs are compounds derived from inorganic pyrophos‐
phate with a high affinity for bone hydroxyapatite,
which, when taken up by endocytosis by the osteoclast,
inhibit farnesyl pyrophosphate synthetase and lead to
cell apoptosis, with the consequent inhibitory effect on
bone resorption16.

Alendronate (ALN) and risedronate (RIS), taken by
mouth, and zoledronic acid (ZOL) by intravenous route,
are the BP most widely used and recommended by cli‐
nical guidelines, given the demonstrated efficacy both in
increasing BMD and in reducing the risk of vertebral,
non‐vertebral and hip fracture15,17. Ibandronate (IBN) is
another oral BP, which, although it offers the advantage
of its monthly administration, has only shown a reduc‐
tion in the risk of vertebral fracture17. 

Some infrequent complications associated with pro‐
longed treatment with BP have been described, such as
osteonecrosis of the maxilla and atypical fracture of the
femur, with incidences of 0.1‐1/10,000 and 1‐2/10,000
patient‐years, respectively15.

Denosumab (DMAB)
DMAB is a completely human monoclonal antibody, ad‐
ministered subcutaneously, with a potent antiresorptive
activity, through the blockade of RANKL18. DMAB has
been shown to continuously increase BMD, for at least
10 years, and reduce the risk of vertebral, non‐vertebral,
and hip fractures19. DMAB has demonstrated superiority
to BP in terms of increases in BMD, and its prolonged
treatment has also been associated with osteonecrosis
of the maxilla and atypical femur fracture, although also
with a very low incidence20.

Teriparatide (TPTD) and abaloparatide (ABL)
TPTD and ABL are synthetic parathormone analogues
(PTH 1‐34 and PTHrP 1‐34 respectively) with bone‐for‐
ming activity and approved for treating osteoporosis
with high risk of fracture (the EMA has only approved
TPTD). Both drugs bind to the PTH receptor (although
with affinity to different conformational states) and in‐
hibit sclerostin, thereby stimulating osteoblastogenesis,
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and decreasing apoptosis of osteoblasts. Later, and to a
lesser degree, they increase RANKL secretion and the‐
refore bone resorption21. 

Both treatments produce an increase in bone mass
and improve the microarchitecture of the skeleton, es‐
pecially in the trabecular bone, increasing bone strength
and reducing the risk of fracture.

Both drugs are indicated in the treatment of patients
with osteoporosis at high risk of fracture and have shown
superiority over BP22, but should not be administered be‐
yond 2 years according to the technical data sheet. 

Romosozumab (ROMO)
ROMO is a humanized antibody for subcutaneous adminis‐
tration with a dual effect on bone remodeling, as it inhibits
sclerostin and secondarily RANKL, producing a rapid, but
transitory, increase in bone formation (osteoformer) asso‐
ciated with a more sustained decrease over time of bone
formation. resorption. As a consequence, with this treat‐
ment there is a marked increase in BMD (greater than with
TPTD) and a decrease in the risk of fracture23,24.

Unlike what happens with TPTD or ABL, the increase
in bone formation that occurs with ROMO is mainly due
to a marked increase in bone shaping (bone formation
after activation of the lining cells in quiescent areas, wi‐
thout a process of prior resorption).

The beneficial effects of ROMO are both on the trabe‐
cular bone and on the cortical bone.

However, in its development, doubts have appeared
in relation to cardiovascular safety, which have not yet
been resolved. In the ARCH study, comparing with ALN,
a higher incidence of serious cardiovascular events was
observed in women treated with ROMO25.

ROMO has been approved by the EMA, although as of
the writing of this article it is not yet marketed in Spain.

According to the technical data sheet, it can only be
administered for 12 months and is contraindicated in
patients with a history of myocardial infarction or
stroke7. In addition, the cardiovascular risk of patients
should be assessed, based on risk factors, before and du‐
ring its administration. 

DISCONTINUING OSTEOPOROSIS TREATMENTS

THM discontinuation
Discontinuation of estrogen treatment involves increa‐
sed remodeling in some patients, with a rapid decrease
in BMD and progressive loss of anti‐fracture efficacy,
which can be prevented with the administration of BP26.

SERM treatment discontinuation
Discontinuation of treatment with X‐ray is accompanied
by a loss of BMD in both the lumbar spine and the femur,
although less than that produced with estrogen inte‐
rruption and proportional to the physiological loss that
occurs with age27. 

Discontinuation of BP treatment
BPs are the only drugs for the treatment of osteoporosis
with a residual effect on the skeleton after its disconti‐
nuation, the duration of which will depend on the affi‐
nity for hydroxyapatite of each BP, ranging between 1‐2
years for RIS and IBN and 2‐3 years for ALN and ZOL28.

After discontinuation of treatment with BP, there is no
immediate increase in remodeling, but rather this increase
will appear progressively over time, which implies a stabi‐
lity or slight loss of BMD, while this residual effect lasts28,29.

This property of BP justifies the possibility of consi‐
dering a temporary suspension of treatment or thera‐
peutic vacations in patients with low risk of fracture28.

Discontinuation of DMAB treatment
DMAB has a reversible RANKL inhibition effect, so that dis‐
continuation of treatment produces a rapid and marked
increase in bone remodeling, with elevation of formation
and resorption markers, as early as 9 months after the last
dose, reached levels even higher than those prior to treat‐
ment, and which did not normalize until after 24 months30.
This “rebound” effect on remodeling is accompanied by a
rapid loss of BMD, which can reach the values   prior to the
start of treatment (figure 1)30, and, in some patients, an in‐
creased risk of vertebral fractures, particularly multiple
ones31. The incidence of vertebral fractures in women with
postmenopausal osteoporosis who discontinue DMAB has
been estimated between 8.5‐10.5% in the 12‐18 months
after discontinuation32,33, although some of these fractures
could be due not only to the effect "Rebound", but rather
the return to a high‐risk situation due to previous verte‐
bral fractures that patients had before starting treatment
with DMAB. 

A systematic review of the literature carried out by a
European Calcified Tissue Society (ECTS) working group
demonstrated that the risk factors for the presentation
of multiple vertebral fractures in patients who disconti‐
nue DMAB are young age, having prevalent vertebral
fractures, a duration of treatment greater than 2.5 years,
a greater gain in hip BMD during treatment and a grea‐
ter decrease in hip BMD after discontinuation34. Some
case series indicate that previous treatment with BP
could mitigate the rebound effect of remodeling (lower
increase in markers) that occurs after discontinuation
with DMAB, although it is not clear whether this atte‐
nuation prevents loss of BMD and fractures34.

The administration of another potent antiresorptive
treatment such as BP in patients who discontinue DMAB
appears to have partial efficacy on the rebound effect that
occurs. Experts recommend that patients who have recei‐
ved ABDM for less than 2.5 years and are at low risk of
fracture can be treated with an oral BP for a minimum of
1‐2 years (depending on bone markers and BMD). Howe‐
ver, patients who have received DMAB for a longer time,
those still at high risk of fracture, or those who cannot to‐
lerate oral BP should receive a dose of ZOL 6 months after
the last dose of DMAB, which could be repeated at 3‐6
months, depending on the levels of bone markers34. 

Experts conclude that the indication for DMAB should
be carefully assessed, especially in young patients, and
that in those who discontinue treatment, a BP should be
administered 6 months after the last DMAB injection,
while there are no more data from new clinical trials. 

Based on the data from the systematic review by
Tsourdi et al.34, we present a practical decision algorithm
in patients receiving treatment with DMAB (figure 2).

In case an invasive dental procedure is necessary du‐
ring treatment with DMAB, experts recommend that it
be performed after the 5th month from the last dose,
and the next dose is administered as soon as the surgical
wound has healed34. 

Discontinuation of treatment with TPTD and ABL
Discontinuation of TPTD (and probably ABL) is accom‐
panied by a loss of BMD in the spine and femur in the
subsequent 12 months, being more marked in postme‐
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nopausal women (7.1%) than in men (4.1%)35. The ad‐
ministration of an antiresorptive after discontinuation
of TPTD maintains or even increases BMD36,37. 

ROMO treatment discontinuation
The effect of ROMO on bone remodeling is reversible,
and its discontinuation is accompanied by a normaliza‐
tion of training and a "rebound" effect of resorption,
which translates into a rapid loss of BMD in both the
lumbar spine and the hip. (figure 3)38. The previous ad‐
ministration of ALN seems to mitigate this “rebound” ef‐
fect and attenuate the loss of BMD. 

ANTIRESORPTIVE FOLLOWED BY ANOTHER ANTIRESORPTIVE

The administration of DMAB after having received ALN
achieves greater suppression of remodeling and greater gain
in BMD than the same treatment time with ALN alone39. The
ALN‐DMAB sequence also appears more efficient than the
ALN‐ZOL sequence, at least in terms of DMO gain40.

Therefore, in patients treated with oral BP who pre‐
sent a therapeutic failure or do not reach the goal of tre‐
atment, a reasonable option could be the transition to
DMAB or ZOL, as long as its indication is clear and the
administration of  bone former.

On the other hand, and as mentioned above, in order
to minimize the rebound effect that occurs on bone re‐
modeling after discontinuation of DMAB, it seems advi‐
sable to administer a BP (oral or intravenous) at 6
months of the last injection of DMAB (figure 2). 

ANTIRESORPTIVE FOLLOWED BY OSTEOFORMER

Previous treatment with BP, especially with those with
a higher affinity for hydroxyapatite (ALN and ZOL),
seems to attenuate the BMD gain that occurs with
TPTD41, observing a decrease in the first 6 months of tre‐
atment42, although anti‐fracture efficacy seems to be
maintained as demonstrated in a post‐hoc analysis of
the VERO study43.

Figure 1. Changes in bone mineral density of the lumbar spine (A), total hip (B) and 1/3 radius (C) during the 24 months
of treatment with denosumab and during the 24 months after discontinuation. (Modified from Bone HG, et al.) 30

Figure 2. Decision algorithm in patients receiving denosumab treatment for osteoporosis. (Adapted from Tsourdi E,
et al.) 34

Lumbar spineA B C

Months of study Months of study Months of study

Placebo Denosumab Placebo Denosumab Placebo Denosumab

Total hip 1/3 Distal radius

%
 C

ha
ng

e 
fr

om
 b

as
el

in
e

%
 C

ha
ng

e 
fr

om
 b

as
el

in
e

%
 C

ha
ng

e 
fr

om
 b

as
el

in
e

Patient being treated with denosumab

High risk of fractureLow risk of fracture

Treatment duration

*: if zoledronate is not available, administer an oral bisphosphonate for 1‐2 years

<2,5 years >2,5 years

Yes No

Are there risk factors for vertebral fracture 
if treatment is discontinued?
‐ Patient <70 years
‐ Previous vertebral fracture
‐ Duration of treatment> 5 years
‐ Large number of BMD in the hip

Change to oral or iv 
bisphosphonate (1‐2 years).

Start 6 min after the last 
dose of denosumab

Switch to zoledronate ev *
(1‐2 years) 6 min after the

last dose of denosumab.
Consider repeating a new

dose at 6 and 12 m

Continue with denosumab
for at least 10 years 

(and subsequently reassess)



111Sequential treatment in osteoporosis. New trends 
Rev Osteoporos Metab Miner. 2021;13(4):107-116
SPECIAL ARTICLE

However, the transition from RLX to TPTD does not
seem to attenuate the osteoforming effect or the BMD
gain of the latter42.

In the DATA‐Switch study, the women who received
DMAB for 2 years and switched to TPTD presented an
increase in bone remodeling, with a marked decrease in
BMD in the hip in the first year, but which recovered in
the second year, returning to BMD values at the onset of
TPTD (figure 4)44. Although there is no evidence whe‐
ther this transient loss of BMD is accompanied by an in‐
creased risk of fracture, some experts suggest not
discontinuing treatment with DMAB if TPTD (or ABL) is
to be indicated, that is, combination therapy45. 

In the STRUCTURE study, it was observed that, as oc‐
curs in the transition to TPTD, patients who received
ALN and switched to ROMO had a lower increase in BMD

than patients who received ROMO without prior antire‐
sorptive treatment46.

Although anabolic treatment with TPTD or ROMO
seems more effective in patients not previously treated
with antiresorptive drugs, patients who, despite recei‐
ving antiresorptive treatment, present a high risk of frac‐
ture, probably obtain a greater benefit with the change
to bone‐forming treatment, except in the case of DMAB,
which seems better to maintain a combination therapy
with TPTD46. 

The DMAB‐ROMO sequence could be more favorable,
since it has been reported that a second 12‐month cycle
of ROMO in patients who had received 12 months of
DMAB after a first 2‐year cycle of ROMO does increase
spinal BMD lumbar (2.3%) and maintain hip BMD (fi‐
gure 5)47. However, it must be taken into account that

Figure 3. Changes in bone mineral density in the lumbar spine (A) and total hip (C) during treatment with romo-
sozumab and after discontinuation. The loss of BMD is less in patients who had previously received alendronate
(B and D). (Modified from McClung MR, et al.)38
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these results have been extracted from a cohort of only
14 patients, and in whom DMAB had only been adminis‐
tered for one year.

OSTEOFORMER FOLLOWED BY ANTIRESORPTIVE

Sequential TPTD‐RLX treatment has been shown to be
beneficial. RLX manages to maintain or even increase
the BMD gain achieved with previous treatment with
TPTD48.

Equally beneficial is the TPTD‐BP sequence. The BMD
gain achieved with TPTD can be increased if, after its dis‐
continuation, a BP is administered, also maintaining the
anti‐fracture efficacy49.

But the TPTD‐DMAB sequence is probably the one
that provides the highest BMD gain (18% in the lumbar
spine and 8% in the femoral neck after 2 years of treat‐
ment with TPTD followed by another 2 years of treat‐
ment with DMAB)44. 

Depending on the clinical characteristics of the pa‐
tient and the risk of fracture, we could select one anti‐
resorptive or another after completing the two years of
treatment with TPTD (figure 6).

A study with 68 postmenopausal women has recently
been published comparing the efficacy of 3 repeated
cycles of 6 months of TPTD followed by 6 months of
DMAB (total 36 months), versus a standard treatment
of 18 months of TPTD followed by 18 months of DMAB.
After 3 years of treatment, the patients who received
standard sequential therapy achieved greater gains in
BMD in the lumbar spine (16% vs 12%; p=0.04), with
no changes in hip and radius BMD. Cyclical therapy
achieved better results in hip and radius BMD at 18
months, so according to the authors, repeated cyclical
treatment of TPTD and DMAB could be potentially use‐
ful in patients at imminent risk of fracture, especially in
patients at higher risk of non‐vertebral fracture50. 

The ABL‐BP sequence is also effective. In the exten‐
sion of the ACTIVE study, the administration of ALN after
ABL was shown to increase the BMD gain achieved with
ABL and to maintain anti‐fracture efficacy51.

There are also data on the ROMO‐antiresorptive se‐
quence. In the ARCH study, it was observed how the
BMD gain achieved with ROMO was maintained after
switching to ALN. Regarding anti‐fracture efficacy, the
reduction in the risk of vertebral fracture was maintai‐
ned and the reduction in the risk of non‐vertebral frac‐
ture was increased52. 

In the FRAME study, the sequence 1 year of ROMO fo‐
llowed by 1 year of DMAB was equally beneficial in
terms of gain in BMD and reduction of the risk of verte‐
bral fracture. Although a lower incidence of clinical frac‐
tures and non‐vertebral fractures was also observed
with this sequential treatment than with a single year of
ABMD, it must be said that the differences were not sig‐
nificant24.

THERAPEUTIC HOLIDAYS

In order to minimize the risk of long‐term complications
or improve patient adherence to treatment, a temporary
interruption of antiresorptive treatment may be consi‐
dered in the management of osteoporosis, but only with
BP, both oral and intravenous, given its remaining effect
on the skeleton29,52,53.

The working group on the management of patients
with osteoporosis on prolonged treatment with BP of the
American Society for Research in Bone Metabolism

(ASBMR) recommends considering therapeutic holidays
after at least 5 years of treatment with oral BP or 3 years
of ZOL, but only in patients under 70 years of age, without
fractures before or during treatment and who do not have
a hip BMD in the osteoporosis range or present risk fac‐
tors for fracture or a high risk according to FRAX28. 

The duration of the therapeutic holiday will depend
on the BP used, being greater in the case of BP with gre‐
ater affinity for hydroxyapatite such as ALN (2 years) or
ZOL (3 years), and lower (1‐2 years) in the case of BP
with lower skeletal affinity such as RIS or IBN28.

It should be remembered that a temporary interrup‐
tion cannot be considered with any other antiresorptive,
and that doing so with DMAB could expose the patient
to a situation of high risk of fracture, especially vertebral,
especially among patients with a previous vertebral frac‐
ture, as already mentioned. previously. It is precisely in
these cases that one might ask the reasons for a suspen‐
sion or interruption of treatment. 

COMBINATION THERAPY

The combination of two antiresorptives has not been
shown to be more effective than treatment with a single
antiresorptive54.

Nor does the combination of osteoformer with BP
provide greater efficacy. The combined treatment of
TPTD and ALN appears to be even less effective than
TPTD alone55. In any case, it could be somewhat more
beneficial to add TPTD to treatment already started with
BP or to add BP to treatment already started with
TPTD56, although more studies are needed to confirm
this assumption.

Combined TPTD and ZOL therapy has been shown to
achieve a faster increase in BMD in both the lumbar
spine and the hip, although with no greater gain in BMD
at 12 months than TPTD in monotherapy57. 

The most promising combination therapy is the si‐
multaneous administration of TPTD and DMAB. In the
DATA‐Switch study, it was observed that the patients tre‐
ated with the combination had greater increases in BMD
in the spine and hip than the patients treated with each
drug alone (figure 4)44.

According to the latest osteoporosis recommenda‐
tions of the Spanish Society of Rheumatology, this com‐
bination could be justified in very selected cases of
severe osteoporosis12. 

CONCLUSIONS

• Osteoporosis is a chronic disease that usually requi‐
res treatment for many years. 

• For optimal management of the disease, the clini‐
cian must know very well the mechanism of action, effi‐
cacy and safety of each of the drugs, as well as the
differences that exist according to the order of adminis‐
tration of the same. 

• With the exception of BPs, which have a residual
anti‐fracture effect, discontinuation of treatment for os‐
teoporosis is not favorable for the bone, being especially
negative in the case of DMAB. 

• For this reason, therapeutic holidays can only be
considered in patients treated with BP with a low risk
of fracture. 

• The change from an antiresorptive to another anti‐
resorptive with a different mechanism of action is an op‐
tion that may be favorable in the management of some
patients with osteoporosis. 
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Figure 4. DATA-Switch study. The denosumab-teriparatide sequence produces a marked decrease in bone mineral
density in the hip in the first year of transition, which recovers in the second year (red). The teriparatide-denosumab
sequence achieves a marked gain in BMD in the hip (blue), similar to the combination therapy followed by denosu-
mab (green). (Adapted from Leder BZ,et al.)44

Figure 5. Sequential denosumab-romosozumab treatment after a 2-year cycle of romosozumab succeeds in increa-
sing bone mineral density in the lumbar spine and hip. (Adapted from Kendler DL, et al.)47
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• Although exchanging an antiresorptive for an oste‐
oformer may be associated with a lower initial BMD gain
(or even loss in the case of ABMD), this does not appear
to have negative consequences on antifracture efficacy. 

• Starting with bone‐forming treatment (TPTD or
ROMO) and then continuing with an antiresorptive is the
best treatment sequence, so it could be the preferred op‐
tion in patients with a very high risk of fracture. 

Figure 6. Decision algorithm in patients who have completed two years of treatment with teriparatide for osteoporosis

Patient who has completed 2 years of teriparatide treatment

*: consider in women under 70 years 

Oral bisphosphonate
(o SERM*)

Low or moderate risk
of fracture

‐ No previous fractures
‐ Normal BMD/osteopenia

High risk of fracture
‐ T‐score <‐2.5 without 

previous fractures
‐ A previous fracture

Very high risk of fracture
‐ Multiple previous fractures
‐ Very low BMD (e.g. T‐score <‐3.5)
‐ Fractures during treatment

Zoledronate ev 
or denosumab

Alternative: oral bisphosphonate

Denosumab
Alternative: zoledronate ev 

or oral bisphosphonate
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