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Abstract: Neridronate is an aminobisphosphonate, licensed in Italy for the treatment of
osteogenesis imperfecta (OI) and Paget’s disease of bone (PDB). A characteristic property of
neridronate is that it can be administered both intravenously and intramuscularly, providing a
useful system for administration in homecare. In this review, we discuss the latest clinical results
of neridronate administration in OI and PDB, as well as in osteoporosis and other conditions.
We will focus in particular on the latest evidence of the effect of neridronate on treatment of
complex regional pain syndrome type .
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Background

Findings of a recent study are shedding new light on neridronate (6-amino-1-hydroxy-
hexylidene-1,1-bisphosphonate), an aminobisphosphonate widely used in the treatment
of bone diseases and with specific therapeutic indications for osteogenesis imperfecta
(OI) and Paget’s disease of bone (PDB) in Italy. Differently from other bisphospho-
nates, neridronate can be administered both intravenously and intramuscularly. The
latter regimen has demonstrated to be particularly relevant in particular patient groups
as its administration does not require hospitalization and is suitable for homecare.

Results from a recent multicenter interventional trial have demonstrated its efficacy
also in the treatment of the complex regional syndrome type I, thus opening the way
to new therapeutic indications.

Here we review the potential clinical uses of neridronate in several bone-related
diseases, in light of most recent literature. A systematic review of clinical studies and
randomized controlled trials on neridronate in bone diseases was carried out. This study
is upgrading our previous work by reviewing papers published after 2009.!

Chemical features

A characteristic of all bisphosphonates is their P-C-P chain,? where the negative charge
of the phosphate groups attributes the compounds a high affinity for the positively
charged calcium ions on the surface of the bone. The other two side chains that the
carbon atom bears determine the biological activity of the bisphosphonate? and its
categorization in the two classes of nitrogen-containing (pamidronate, alendronate,
ibandronate, neridronate, and olpadronate) or non-nitrogen containing (clodronate,
etidronate, and tiludronate) drugs.
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The structure and three-dimensional conformation of
these side chains determine the biological activity of the
bisphosphonate,® with the aminobisphosphonates having a
higher potency than the non-aminobisphosphonates.

The aminobisphosphonates inhibit farnesyl pyrophos-
phate synthase, a key enzyme in the mevalonate pathway,
which is required for the prenylation of proteins that play
key roles in intracellular signaling pathways that regulate
processes fundamental to osteoclast function.*

Belonging to the aminobisphosphonates, neridronate
distinguishes itself for its intramuscular or intravenous
formulations, which altogether prevent a number of
complications entailed by oral bisphosphonates. In fact,
although oral bisphosphonates are the treatment of choice
for a variety of bone diseases, their administration bears
an uncomfortable burden for patients, with inevitable
consequences on compliance to therapy. Notoriously oral
bisphosphonates can cause local irritation and ulceration
of the esophagus and stomach,® and for this reason they
require a large amount of water when ingested and must
be taken in an upright posture.

Pharmacokinetic studies have indicated that bisphos-
phonates have low oral absorption. The oral bioavailability
of bisphosphonates is lower than 1%° and therefore must
be taken when fasting and separated from intake of food or
other drugs. These difficulties in oral administration have
indeed favored the development of parenteral formulations
of bisphosphonates.

Clinical use of neridronate

Over the years, neridronate has proven efficacious for off-
label treatment of many clinical bone-related pathologies,
other than OI and PDB.! The following sections are an over-
view of the bone-related pathologies in which neridronate has
been used to date and the most relevant underlying studies.

Osteogenesis imperfecta

Ol is a hereditary disease caused by a collagen defect, mostly
caused by mutations of the genes coding the chains of colla-
gen type 1 (gene COLIAI or COL1A2), which lead usually to
autosomal dominant OI. The disorder causes increased bone
fragility and low bone mass and deformity, and the severity
of the disease varies extensively among patients.

Treatment with bisphosphonates, in particular oral treat-
ment with pamidronate, was first reported on a 12-year-old
child in 1987 by Devogelaer et al.” Since then, bisphospho-
nates (generally pamidronate) administered intravenously
have become the common treatment in children,® with clinical

evidence of significant increases in bone mineral density
(BMD) and decrease in fracture incidence.’ !

Neridronate has been extensively investigated in patients
with OI. In growing children, the neridronate treatment
induces a rapid increase in BMD and a significant 64%
decrease in fracture numbers,'? and similar results have been
obtained also in newborns (<12 months old) affected by
the more severe forms of the disease, with some evidence
of improvement in the rate of skeletal growth.!* The treat-
ment has also been tested in adults with OI, with evidence
of efficacy in lowering fracture rate.'*

The drug was administered intravenously every 3 months
diluted in 250 mL of saline solution and infused intravenously
over 30 minutes.'? " The dose was 2 mg/kg bodyweight, until
a maximum dosage of 100 mg neridronate in adult patients.

Recently, Semler et al,"” in a study involving 28 children
with severe or moderate OI, compared the treatment effect
of the bisphosphonates pamidronate and neridronate. Both
bisphosphonates are administered parenterally, the former
given on 3 consecutive days every 4 months, the latter once
every 3 months. To evaluate the effect of the bisphosphonates
on the skeletal structure of OI patients, the authors focused
on changes of the vertebral morphometry.

Pamidronate and neridronate proved equally efficient in
improving vertebral area and vertebral indices of patients
with OI (Figure 1). The huge benefit in treating patients with
neridronate instead of pamidronate is the reduced time of

Figure | Vertebral bodies before (A) and after (B) treatment for 14 months for a
child with Type | osteogenesis imperfecta.

Note: Copyright © 201 |. Karger Publishers, Basel, Switzerland. Semler O, Beccard R,
Palmisano D, et al. Reshaping of vertebrae during treatment with neridronate or
pamidronate in children with osteogenesis imperfecta. Horm Res Paediatr. 201 1;76(5):
321-327.1%
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hospitalization. This is extremely important for the patients
and their families and should lead to an increased quality of
life in these severely handicapped children.

As an agent increasing bone apposition, or increasing
statural growth, growth hormone (GH) may play a therapeutic
role in the treatment of OI. However, only few studies have
been performed treating OI patients with GH.'¢"'

Recently, Antoniazzi et al have conducted a randomized
controlled clinical trial evaluating the effects of a combined
treatment of neridronate and recombinant GH (rGH) in chil-
dren with mild and moderate OI.!° The goal of the study was
to investigate whether the combination of neridronate and
rGH can further improve bone metabolism of children with
OI who are already receiving treatment with neridronate.
In this study, 30 prepubertal children, already in therapy
with neridronate, were randomized to continue treatment
with neridronate alone or to initiate a 12-month treatment
combining neridronate and rGH. The effect of the combi-
nation of drugs was encouraging, as BMD at the lumbar
spine and wrist as well as in the lumbar spine projected area
increased significantly (P < 0.05). Moreover, the rate of
linear growth velocity increased significantly with respect
to the neridronate alone group.

A potential negative effect and serious complication of
bisphosphonate therapy is osteonecrosis of the jaw, more
commonly associated with intravenous administration of
the drug.?’ However, although unusual cases have been
reported in adults using aminobisphosphonates, no case of
osteonecrosis of the jaw has been reported in patients treated
with neridronate. Maines et al studied the occurrence of
osteonecrosis of the jaw in pediatric patients in treatment with
neridronate for a period ranging from 1.0 to 12.9 years. No
evidence of osteonecrosis of the jaw could be demonstrated,
even in those patients who had been treated with neridronate
for the longer period.?!

Paget’s disease of bone
PDB is the most common metabolic bone disease after
osteoporosis. To date, the etiology of the disease is still
unclear, and both environmental factors and genetic sus-
ceptibility are thought to be involved.?? The disease is
characterized by focal increase of bone remodeling and
disorganization of normal lamellar structure of the tissue,
with consequent susceptibility to bone fractures, pain, and
deformities.

PDB may involve one or more bones, and its distinc-
tive feature is the large osteoclasts actively resorbing the
bone. These cells seem to be adequately responding to

bisphosphonate therapy, which therefore represents the
treatment of choice. In particular, aminobisphosphonates
are the most used PDB treatment. The response to treatment
has been based on the changes in bone alkaline phosphatase
(bAP) and variably defined by the full normalization of bAP
or a decrease by >75%.

Neridronate is licensed in Italy for the treatment of Paget’s
disease at the dose of 100 mg dissolved in 250-500 mL of
saline solution given intravenously for 2 consecutive days.
The registration was achieved after a multicenter clinical
trial testing four different doses: 25, 50, 100, and 200 mg.?
The highest dose was the most effective and was associated
with a 65% rate of full remission and a biochemical response
(decrease of >75%) in 95% of the patients.?

Only few randomized clinical trials have compared the
safety and efficacy of different bisphosphonates in PDB
treatment. Namely, a comparison between oral alendronate
and intravenous pamidronate proved that bisphosphonates
had similar efficacy in achieving biochemical remission
in previously untreated patients, but in those who had for-
merly been treated with pamidronate, alendronate was more
effective.” In two other studies, a single intravenous dose
of zoledronic acid proved more effective than a 2-month
course of oral administration of risedronate in controlling
bone turnover in the short* and long? term.

In a study conducted in 2007, Merlotti et al demon-
strated that either zoledronic acid (4 mg) administered as
a single intravenous regimen or neridronate (200 mg) given
intravenously at the dose of 100 mg for 2 consecutive days
showed a similar short-term efficacy in achieving biochemi-
cal remission at 6 and 9 months in up to 90% of patients
with PDB, who did not respond to pamidronate therapy.?’
On the basis of the results obtained in this study, the authors
consequently performed a randomized open-label study
evaluating the long-term efficacy of the same neridronate
dose (200 mg), either administered as an intravenous or
intramuscular regimen, in 56 patients with PDB, with
a 3-year follow-up.?® After 6 months, 92.6% of patients
receiving intravenous neridronate and 96.5% of patients
with intramuscular regimen achieved a therapeutic response
in terms of normalization of alkaline phosphatase levels
or reduction of at least 75% in total alkaline phosphatase
excess (Figure 2). Response rates were maintained at
12 months but decreased progressively at 24 and 36 months
in both neridronate regimens. At 6 months from treatment,
77.8% of patients in the intravenous regimen, and 86.2%
of those in the intramuscular one, reported a decrease of
bone pain at pagetic sites.
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Figure 2 Mean serum alkaline phosphatase levels during the 36-month study for the
intramuscular and intravenous neridronate regimens.

Notes: The shaded area represents the normal range of serum alkaline phos-
phatas. Copyright © 2011 American Society for Bone and Mineral Research.
Merlotti D, Rendina D, Gennari L, et al. Comparison of Intravenous and Intramus-
cular neridronate regimens for the treatment of Paget disease of bone. | Bone Miner
Res. 2011;26(3):512-518.%

Abbreviations: NER, neridronate; i.v., intravenous; i.m., intramuscular.

Overall, the long-term tolerability of both neridronate
regimens was excellent and comparable with that of the
previous short-term studies with intravenous infusion. The
intramuscular regimen in particular was associated mainly
with fever as the major symptom of the acute-phase reac-
tion, while intravenous administration was associated more
frequently with fever and muscular pain. Both routes of
administration of the 200 mg neridronate proved to have
similar efficacy in the treatment of PDB. The intramuscular
course of administration could be particularly useful for those
patients unwilling or unable to undergo intravenous infusions
or to take oral bisphosphonates, and represents an advantage
as home treatment without major complications.

Postmenopausal osteoporosis
Bisphosphonates are the treatment of choice for postmeno-
pausal as well as male and glucocorticoid (GC)-induced
osteoporosis. Two pilot randomized-controlled studies evalu-
ated the effect of neridronate on BMD. In the first study,
performed in 78 women with postmenopausal osteoporosis,*
neridronate (50 mg) was administered intravenously once
every 2 months over 2 years and induced a significant and
relevant increase in BMD (+7.4% and +5.8% at the lumbar
spine and femoral neck, respectively). Similar results were
obtained in the second pilot study, in which 40 postmeno-
pausal women were treated with 25 mg neridronate monthly
intramuscularly. The densitometric changes were 6.6% and
4.2% at the spine and hip, respectively.™

A dose-finding clinical, multicenter trial*! in 188 post-
menopausal osteoporotic women randomized to intramus-
cular treatment with 25 mg neridronate every 2 weeks,
neridronate 12.5 or 25 mg every 4 weeks, or placebo showed

monthly intramuscular neridronate (12.5, 25.0, or 50.0 mg)
treatment.*> While serum DKK-1 remained stable during the
entire 12-month study period in the three groups, serum scle-
rostin increased versus placebo group gradually and signifi-
cantly only in patients treated with 25 or 50 mg neridronate
monthly. The changes in serum sclerostin at 12 months were
negatively correlated (P < 0.001), with changes in bAP (a
bone-formation marker) even when data were adjusted for
serum C-terminal telopeptide of type I collagen (a bone-
resorption marker) changes and only when treated patients
were included. This observation supports the hypothesis that
the decrease in bone formation seen after several months
of bisphosphonate therapy is associated with an increase in
serum levels of sclerostin.’? These results suggest that Wnt
signaling may play a role in the coupling between resorp-
tion and formation as it also emerges from studies on other
osteometabolic drugs such as teriparatide® and denosumab.**

GC-induced osteoporosis
Another type of osteoporosis is that induced by GCs. As a
matter of fact, the main effect of GCs on bone is the inhibition
of osteoblast function leading to a decrease in bone forma-
tion, together with the interaction with biological membranes.
Several studies and reports show a decrease in BMD and an
increased risk of fractures during GC use. Bone loss, which
takes place from the first phase of GC treatment and mainly
occurs in the first 6 months, is predominant in bone with a high
trabecular content (eg, vertebrae).> A long-standing use of
GCs s typically indicated for rheumatic diseases such as rheu-
matoid arthritis, polymyalgia rheumatica, Sjogren’s syndrome,
systemic lupus erythematosus, and other types of arthritis.
Noteworthy is that almost 30%—50% of theumatic patients
on long-term GC treatment develop GC-induced osteoporo-
sis (GIO) and osteoporosis-related fractures.’ In rheumatic
patients, the diagnostic threshold in GIO, based on BMD
measurements, is different from the established guidelines
for postmenopausal osteoporosis. In fact, patients treated
with GCs, even when showing BMD levels similar to those
of nontreated subjects, have a higher risk of fractures.*
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Prevention of GIO preferably relies on treatment with
oral bisphosphonates or with intravenous zoledronate, but in
patients with gastric or esophageal disease, or in those intoler-
ant to oral bisphosphonates, especially when hospitalization is
difficult, neridronate might represent a possible alternative. In
fact, neridronate (25 mg once monthly given intramuscularly)
has also been tested in patients with GC-induced osteoporo-
sis. Sixty-nine osteopenic and osteoporotic patients, affected
by rheumatic diseases under chronic low-dose GC therapy
and with gastric or esophageal conditions which contraindi-
cated treatment with oral bisphosphonates, were randomly
assigned to be treated with monthly intramuscular neridronate
25 mg or placebo. (All patients also took daily calcium at
the dose of 1000 mg and vitamin D at the dose of 800 IU.)*’
The trial showed that a 12-month intramuscular neridronate
treatment in this kind of patient improves lumbar and femoral
BMD (+6.3% and +4.2% versus placebo at the lumbar and
femoral neck respectively; P =< 0.01) and reduces the mark-
ers of bone resorption.’”” These results appear comparable
to those obtained in rheumatic patients under GC therapy
with the administration of oral risedronate and alendronate.

Thanks to the proven safety, as observed for pediatric patients
affected by OI, and the high gastrointestinal tolerability related
to the parenteral administration, neridronate can be considered a
first-choice treatment for GIO occurring in inflammatory bowel
disease patients. Diamanti et al reported the case of a pediatric
Crohn’s disease patient who experienced GIO and related back
pain 3 years after treatment with GCs.*® Intravenous neridronate
was started after the first dual-energy X-ray absorptiometry
evaluation, diluted in 250 mL of saline solution and infused
intravenously over 30 minutes. A total of three infusions were
administered, which were well tolerated without side effects.
After the third administration of neridronate, a total spine
radiograph indicated an improved bone density and a recov-
ered vertebral height. So far, back pain has not reappeared.®®

Complex regional pain syndrome

type | (CRPS-1I)

A plethora of names has been used to describe this syndrome
(eg, reflex sympathetic dystrophy, causalgia, Sudeck’s atrophy,
algodystrophy, neurodystrophy, post-traumatic dystrophy).
Since the underlying pathophysiology is poorly understood,
and no treatment has been found to be so effective to obtain
the indication for this disease, CRPS-I still remains a mat-
ter of debate. CRPS-I is a severely disabling pain syndrome
characterized by allodynia, hyperalgesia, edema, signs of
vasomotor instability, movement disorders, joint stiffness,
and regional osteopenia that in most cases develop following

a trauma or surgery. Recently, Tran et al, by reviewing the
literature published between 1950 and 2009, identified
41 randomized controlled trials which were suitable for their
inclusion criteria.** Eighteen of those studies included the use
of pharmacological therapies. A single intravenous infusion
of 7.5 mg alendronate,*’ intravenous clodronate (300 mg
for 10 days),*' intravenous pamidronate (60 mg once),* and
40 mg daily oral alendronate for 12—16 weeks* have been
reported to be associated with positive results in controlling
pain, edema, and functional impairment.** However, none of
these studies provided conclusive evidence of efficacy and
sufficient data to make the use of a bisphosphonate formally
indicated for the treatment of CRPS-I, mainly because of their
limited size, with 10-20 treated patients per study.

A recent multicenter, randomized, double-blind placebo-
controlled trial tested the efficacy of neridronate in patients
with CRPS-L.* The study involved 82 patients with CRPS-I
at either hand or foot who were randomly assigned to intra-
venous infusion of 100 mg neridronate given every third
day four times, starting from day 1 (first infusion) and end-
ing on day 10 (fourth infusion) or placebo. After 50 days,
the placebo group was treated with the same regimen of
neridronate (open-extension phase). Within the first 20 days,
the visual analog scale (VAS) score decreased significantly
from baseline more in the neridronate group. In the following
20 days, VAS remained unchanged in the placebo group and
further decreased in the active group (Figure 3). A number
of other indices of pain and quality of life were significantly
improved with respect to the placebo group, and most of the
patients in the active group were healed.** During the open-
extension phase in the placebo group, the results of treatment
were comparable to those seen during the blind phase in the
active group (Figure 4). A year later, none of the patients was
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Figure 3 Double-blind phase: VAS trends from baseline to day 40 in patients with
complex regional pain syndrome type | treated with neridronate or placebo.
Note: Varenna M, Adami S, Rossini M, et al. Treatment of complex regional pain
syndrome type | with neridronate: a randomized, double-blind, placebo-controlled
study. Rheumatology. 2013;52(3):534-542,by permission of Oxford University Press.*
Abbreviations: VAS, visual analog scale; SD, standard deviation.
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Figure 4 VAS values at the end of the follow-up period of the double-blind phase
(day —10) and after the treatment course with intravenous neridronate in patients
with complex regional pain syndrome type I.

Note: Varenna M, Adami S, Rossini M, et al. Treatment of complex regional pain
syndrome type | with neridronate: a randomized, double-blind, placebo-controlled
study. Rheumatology. 2013;52(3):534-542, by permission of Oxford University Press.*
Abbreviations: VAS, visual analog scale; SD, standard deviation.

referring symptoms linked to CRPS-I. These results provide
conclusive evidence that the use of neridronate is associated
with clinically relevant and persistent benefits and represents
the treatment of choice for CRPS-1.%

Other conditions

Thalassemia
Osteopenia and osteoporosis are important causes of morbid-
ity in patients with -thalassemia major. In the pathogenesis of
thalassemia-induced osteoporosis, genetic and acquired fac-
tors have been recognized.* Notwithstanding optimal thera-
peutic regimens, effective iron chelation therapy and adequate
hormone replacement, unbalanced bone turnover and active
bone resorption remain a major issue.”’”* The increased bone-
turnover rate observed in thalassemic patients justifies the use
of powerful antiresorptive drugs, such as bisphosphonates.
Treatment with intravenous neridronate was well tolerated
and increased BMD in a large randomized trial involving 118
adults with B-thalassemia-induced osteoporosis.’® Patients
were randomized to calcium (500 mg) and vitamin D (400 UI)
daily and neridronate (100 mg intravenously every 3 months)
or calcium and vitamin D alone. Significant increases in BMD
at the lumbar spine and total hip were noted in the neridronate
group at 6 and 12 months from baseline (P < 0.001), and
values were significantly higher than the control group at both
time intervals. As expected, neridronate also induced a sig-
nificant reduction of bone-turnover markers. Improvement in
quality of life assessed as reduction in back pain and analgesic
use became evident after only 3 months of therapy.®

Primary hyperparathyroidism (PHPT)
The decrease in BMD and the moderate increase of fracture
risk are often the only clinical manifestations of PHPT."!

In those patients not suitable, or unwilling, to undergo sur-
gery, treatment with antiresorptive agents is a reasonable
option. In a recent study, Rossini et al tested the effect of intra-
venous administration of neridronate (100 mg every 2 months
for 2 years) on BMD and biochemical markers of bone
metabolism in postmenopausal women with PHPT.*! Patients
were followed up for 2 years after therapy discontinuation.
Neridronate was well tolerated. BMD progressively rose to
6.6% £ 7.6%, 2.9% £ 4.5%, and 5.0% % 3.9% at the lumbar
spine, femoral neck, and total hip, respectively. The mean
peak value was achieved 6 months after the last infusion
at month 24. BMD values decreased during follow-up;
however, 2 years after treatment discontinuation, lumbar
spine BMD remained 3.9% + 5.5% higher than baseline
values (P < 0.01), while femoral BMD returned to base-
line. As regards to bone-turnover markers, bAP and serum
C-telopeptide of type I collagen decreased significantly
within 6 months, the nadir value being after 18—24 months
(P < 0.01). After 6 months of therapy discontinuation, all
these bone-turnover markers returned to baseline.

Periodontitis

Periodontitis is a multifactorial chronic infectious disease
characterized by a loss of the connective tissue attachment
to the teeth and the resorption of the alveolar bone due to the
inflammatory processes. The etiology of periodontal disease
is reducible to bacterial infection, which results in an inflam-
matory reaction. Tissue damage is generated by collagenolytic
enzymes such as matrix metalloproteinases (MMPs) which sig-
nificantly contribute to periodontal tissue damage. Therapies
aimed at blocking tissue damage mediated by MMPs and at
blocking alveolar bone destruction are actively being sought.
With this scope, bisphosphonates, due to their action on bone
metabolism, and in some cases to their downregulation of
MMPs enzymes, are currently being investigated as adjunctive
therapy in the management of periodontal disease.

In an open-label, randomized, clinical trial, Graziani et al
investigated the effect of the addition of intramuscular
administration of neridronate (12.5 mg weekly for 3 months)
in patients with advanced generalized chronic periodontal
disease treated with conventional nonsurgical periodontal
therapy as compared with the one obtained with conven-
tional treatment alone.’? After discontinuation of treatment,
patients were followed-up for 3 months. Although at the
end of the study both groups showed improvements at
sites with deep pocket depth, no difference was observed
between patients treated with conventional nonsurgical
therapy and conventional nonsurgical therapy with addition
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of neridronate. As argued by the authors, one of the possible
reasons for the lack of clinical effects 3 months after the end
of drug intake could be related to an insufficient dosage used
to expect an effective action on the osseous metabolism of
the alveolar bone.

Malignancy
Bisphosphonates had been used for years as standard therapy
of bone diseases related to malignancy. In breast cancer
patients with bone metastasis, several bisphosphonates
demonstrated clinical efficacy. Zoledronic acid was the most
extensively studied bisphosphonate in patients with bone
metastases from prostate cancer or other solid tumors, and
it remains the only bisphosphonate registered worldwide
for these indications.” In patients with multiple myeloma,
bisphosphonate treatment reduces the risk of pathological
vertebral fractures, skeletal-related morbidity, and pain.>
The bisphosphonates most often used are ibandronate,
pamidronate, and zoledronate. The data on neridronate are
rather limited. In seven patients with bone lesions for multiple
myeloma, 100 mg intravenous neridronic acid, monthly over a
year, was associated with significant increases in spine BMD
and decreases in bone-turnover markers.> In patients with
hypercalcemia owing to solid metastatic tumors, an infusion
of 125 mg neridronic acid (dissolved in 500 mL of saline
solution) significantly decreased serum calcium inducing to
normalization in 65% of the patients.*®

Currently, the data are insufficient to extend the use of
neridronate for these indications, although in-vitro studies’”
and preliminary data on pediatric populations® could open
new opportunities in the future.

Conclusion

Neridronate is an aminobisphosphonate licensed for the treat-
ment of OI and PDB. Its chemical structure and potency is
very close to that of pamidronic acid. The results of a recent
randomized, well powered clinical trial for the treatment of
CRPS-I were very encouraging and should soon lead to a
license for a new indication. Neridronate may be administered
both intravenously and intramuscularly. This latter regimen
is of particular interest and so far unique, allowing homecare
treatments. According to the accumulated experiences from
studies carried out in children with OI, this is to date the only
bisphosphonate that can be used in children and in newborns.
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