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ABSTRACT

Background: Osteopenia and osteoporosis are highly prevalent and often
undertreated conditions in postmenopausal women, partly due to concerns
about adverse effects and cost of pharmacologic therapies. Bone-Viva is
a multi-ingredient nutraceutical formulation designed to support bone
metabolism through nutritional and biochemical pathways.

Objective: To determine whether Bone-Viva stabilizes or improves bone
mineral density (BMD) in women with osteopenia or osteoporosis and to
evaluate its comparative and additive effects relative to denosumab,
romosozumab, and combination therapy (Bone-Viva plus either denosumab
or romosozumab).

Methods: This retrospective observational analysis included 51 women
aged 54-90 years with osteopenia or osteoporosis. Patients received
Bone-Viva monotherapy (n=12), denosumab (n=13), romosozumab
(n=13), or Bone-Viva combined with either agent (n=13). Baseline and 1-
year DEXA scans (Hologic Horizon W) assessed T-scores at the lumbar
spine, femoral neck, and total hip. T-score changes were categorized as
improved, stable, or declined using a 0.1 threshold. Adverse events were
recorded.

Results: The largest lumbar spine improvements of occurred with
combination therapy T-score of (+0.20) and denosumab T-score of
(+0.18), with 60—-65% of patients improving. romosozumab produced a T-
score +0.12 increase (48% improved), and Bone-Viva monotherapy
showed a t-score +0.18 increase (42% improved). Femoral neck changes
were modest for all groups. All groups showed excellent stability of
(60%) in the femoral neck. At the total hip, all groups demonstrated small
but consistent gains, led by combination therapy (+0.17). Bone-Viva
stabilized T-scores in 45—-48% of patients. One minor adverse event
(transient stomach discomfort) was reported.

Conclusion: Bone-Viva was well tolerated and appeared to stabilize or
modestly improve T-scores, particularly in patients with early bone loss.
Combination therapy vyielded the greatest overall improvements,
suggesting potential synergistic benefit. Bone-Viva may offer a safe,
economical adjunct or alternative for individuals seeking non-
pharmacologic approaches to maintaining bone health. Larger prospective
studies are warranted to validate these findings.
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Introduction:

In the United States, approximately 10 million Americans
aged 50 or older suffer from osteoporosis. Additionally,
another 43 million Americans have osteopenia or low
bone mass 175 8 million of which are women and 2
million are men. These numbers indicate that millions of
Americans are at risk for compromised bone health and
become at risk of fracture just performing everyday
activities. Bone health is maintained by a delicate
balance that shifts unfavorably with age, especially after
age 35, leading to bone loss.2 Osteoporosis is silent,
asymptomatic and often not detected until bone fractures
occur. Many people do not even know they have
osteoporosis until they break a bone. This condition can
be detected very early in its process by a simple bone
density or DEXA scan. This non-invasive test can diagnose
early osteopenia and osteoporosis and allow for
therapetutic intervention to prevent or treat further bone
loss from occurring.

In females, the natural reduction of estrogen production,
particularly around menopause, is one of the main causes
of osteopenia and osteoporosis; however, additional risk
factures include smoking, metabolic abnormalities,
hormonal changes, nutritional  deficiencies and
genetics.340:41,52 In  post-menopausal  women,
hospitalizations due to fracture occur more frequently
than those due to cardiac, neurological diseases, and
malignancies. Women are 14% more predisposed to
osteoporosis hip fractures as opposed to men.
Approximately 22% of people die within the first 12
months of hip fractures with 80% of hip fractures
occurring after the age of 80.4.22.30

Individuals diagnosed with osteopenia and osteoporosis
are traditionally prescribed different groups of
pharmaceutical drugs including bisphosphonates, RANKL
inhibitors such as denosumab, parathyroid hormone
analogues such as teriparatide, and antisclerostin
monoclonal antibodies such as romosozumab.> While
these pharmaceutical drugs have shown efficacy, they
also have the potential for significant adverse events
including gastritis, musculoskeletal bone pain and most
severely cardiovascular events and osteonecrosis of the
jaow. The package inserts and warnings for all these drugs
refer to these issues, and in some cases carry black box
warnings as to the potential of long-term use. These
safety concerns often lead to hesitation or reluctance of
patients to accept treatment recommendations. In
addition, the cost of these medications may be very high
for patients and the health care system.¢

Bone-Viva is a proprietary patent-pending nutraceutical
formulation designed to support bone metabolism and
skeletal strength in patients with low bone mineral density
(BMD). Unlike conventional antiresorptive or anabolic
pharmacotherapies, Bone-Viva provides a completely
natural, nutrient-based approach targeting multiple
pathways involved in bone remodeling, mineralization,
and collagen matrix synthesis.

Bone-Viva includes a combination of generally
recognized as safe (GRAS) approved, gluten free,
animal-free bioactive vitamins, minerals, collagen
precursors, antioxidants, and natural cofactors. Each

ingredient was selected for its established or emerging

role in bone metabolism. Core components include:

o Beta-Caryophyllene - Reduces inflammation,
promotes bone formation, regulates bone
breakdown, and provides antioxidant protection.”:
23,24,31,39

e Boron — Helps the body to absorb calcium, influences
hormones and plays a role in making collagen.8.55.57

o Silicon- Helps create collagen, aids bone
mineralization and supports the work of bone-
building cells.919.42-44,56,62,64

e Manganese- Assists in collagen production by
working with enzymes and protecting against
oxidative stress, preventing bone issues.?72

e Zinc- Helps your body absorb calcium, influences

hormones, and plays a role in making

collagen. 914294873

Copper- Helps create collagen, aids in bone

mineralization, and supports the work of bone-

building cells. 927:36,70,82

e Vitamin D3- Helps calcium absorption, encourages
the development of bone minerals and maintains a
healthy balance in bone restructuring.!0.:25.55,57,60,74,80

e Vitamin K2- Helps distribute minerals, like calcium,
effectively within the bones preventing artery
calcification.1.16.21,28,33,35,37,38,53,76

e  Strontium- Strengthens bones, increases density,

prevents bone loss, and improves overall bone

quality.12117,47,59,63,65,67

Curcumin-Helps bone form and harden, prevents

bone loss, improves bone quality, and may act like

calcium in building bone structure.!3:21,28,45,68

This multi-targeted formulation aims to address both
mineral and non-mineral determinants of skeletal strength
to be taken alone or as a complement to pharmacologic
treatments such as RANKL when clinically appropriate.

Objective:

To evaluate whether Bone-Viva stabilizes or improves
bone mineral density (BMD) or T-scores in patients with
low bone mass and how it compares to or adds to the
value of other currently approved pharmaceutical
therapies, denosumab and romosozumab, but with a
better safety profile and easier accessibility.

Methods:

This retrospective observational analysis included 51
female patients aged 54 to 90 years with osteopenia or
osteoporosis. Participants were grouped according to
one of four ftreatment strategies: (1) Bone-Viva
monotherapy (n=12), (2) denosumab monotherapy
(n=13), (3) romosozumab monotherapy (n=13), and (4)
combination therapy with Bone-Viva plus either
denosumab or romosozumab (n=13).

Bone-Viva is an oral therapy taken as one capsule twice
daily. denosumab is administered as a subcutaneous
injection once every six months, while romosozumab is
given as a monthly subcutaneous injection.

Eligible subjects had both baseline and follow-up dual-
energy X-ray absorptiometry (DEXA) assessments after 1
year performed on a Hologic Horizon W DXA scanner.
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The spine, femoral neck and total hip were tested. The
results were analyzed by the trained Radiograph
technician and the T-score analysis, which is a statistical
measurement of the bone mineral density (BMD)
compared to that of a healthy young adult of the same
sex, was performed. A T-score of -1.0 or higher indicates
a normal bone density. A T-score between -1.0 and -2.5
indicates osteopenia, which is lower than a normal bone
density score but not low enough to be defined as
osteoporosis. A T-score of -2.5 or lower is indicative of
osteoporosis and means there is a significant reduction in
bone density and an increased risk of fracture.

The T-score at both time points was compared and
recorded as either improved, stable or declined. The
results of the spine, femoral neck and total hip were
compiled and the percentage of the patients who
improved, remained stable, or declined in bone density
in each area was calculated.

Adverse events were noted by all individuals.

Results:

A total of 51 patients were evaluated using DEXA data
from 2024 to 2025, focusing on the lumbar spine,
femoral neck, and total hip. Patients were categorized
as improved, stable, or declined using a 0.1 threshold
for change in T-score or BMD.

In the lumbar spine, the strongest gains were observed in
two therapy groups, denosumab and combination
therapy group (Bone-Viva+ either denosumab or
romosozumab), with mean T-score increases of +0.18
and +0.20, respectively. Sixty to sixty five percent (60—
65%) of patients demonstrated  measurable
improvement. Whereas, the romosozumab group showed

Table 1:

Total Hip — % Declined

Total Hip - % Stable

Total Hip = % Improved

Femoral Neck =% Declined o —

Femoral Neck - % Stable

Site and Category

£ Femoral Neck = % Improved

Lumbar Spine =% Declined "

Lumbar Spine - % Stable

Lumbar Spine = % Improved

a mean T- score increase of +0.12 with improvement in
48% of patients. The Bone-Viva monotherapy group
achieved a mean T-score gain of +0.18 in 42% of
patients. Decline rates across all groups were minimal

(<6%).

Changes in the femoral neck were modest and variable
across all treatment groups. Mean T-score shifts ranged
from small gains with denosumab (+0.05) and
romosozumab (+0.04) to slight declines with Bone-Viva
(—0.02) and Combination Therapy (=0.01). Most patients
remained stable overall, with Bone-Viva monotherapy
demonstrating the highest stability rate at 60%,
underscoring the limited treatment responsiveness at this
cortical—trabecular transition site.

In the total hip all group produced small but consistent T-
score gains, led by the combination Therapy (+0.17),
followed by denosumab (+0.015), romosozumab
(+0.10) and Bone-Viva (+0.01). Improvement
proportions were 53—55%, with most remaining stable.
Bone-Viva achieved stabilization in 45-48% of cases,
suggesting preservation rather than augmentation of
cortical bone.

The analysis demonstrated favorable outcomes
associated with Bone-Viva. Bone-Viva alone maintained
femoral neck stability in T-scores in approximately 60%
of patients after 1 year. Groups receiving combination
therapy (Bone-Viva +romosozumab or denosumab)
exhibited mean T-score gains exceeding those achieved
with Bone-Viva monotherapy. The synergistic interaction
between Bone-Viva and the antiresorptive actions of
denosumab or the anabolic effects of romosozumab
appears to enhance the normally expected improvement
in bone density seen with these agents (table 1 and 2).

Comparative Bone Density Outcomes by Treatment Group (DEXA 2024-2025)

Treatment Group
I Denosumab
I Romosozumab
[ Boneviva
B Combination

0 10 20

40 50 60

Percentage of Patients (%)
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Table 2: Comparative Bone Density Outcomes by Treatment Group

Site / Metric Denosumab Romosozumab  Bone-Viva Combination (Denosumab/
Romosozumab + Bone-Viva)
Lumbar Spine — Mean AT-score T +0.18 1 +0.12 :
umbar Spine — % Improved 62% 48%
umbar Spine — % Stable 32% 42%
umbar Spine — % Declined 6% 10%
emoral Neck — Mean AT-score  +0.05 +0.04
emoral Neck — % Improved 38% 35%
emoral Neck — % Stable 52% 55%
emoral Neck — % Declined 10% 10%
otal Hip — Mean AT-score +0.15 +0.10
otal Hip — % Improved 55% 48%
otal Hip — % Stable 40% 45%
Total Hip — % Declined 5% 7%

The analysis of denosumab and romosozumab are
consistent with the findings of this analysis. Patients
treated with denosumab are expected to demonstrate
steady antiresorptive-driven improvements in bone
mineral density (BMD), with the largest gains typically
seen at the lumbar spine, consistent with findings from the
FREEDOM trial and earlier dose-ranging studies.83.84
Over 12 months, denosumab generally produces ~3-5%
increases in spine BMD and 2-3% increases at the hip,
translating to T-score gains of approximately +0.10 to
+0.20.83-85 Femoral neck responses are usually modest
but positive. These effects align with established long-
term data showing continued BMD increases with
sustained therapy. 85 In contrast, romosozumab, due to its
dual anabolic and antiresorptive mechanism, produces
rapid and pronounced increases in BMD, with the largest
improvements at the lumbar spine. Over a 12-month
course, expected gains include ~12-15% at the spine
and 5-7% at the total hip, reflecting the robust responses
observed in FRAME and ARCH.8:87 Femoral neck
improvements are more substantial than those typically
achieved with antiresorptives alone. romosozumab
treatment consistently demonstrates superior early BMD
gains and greater vertebral fracture risk reduction when
compared with standard therapies.86-88

Overall, the expected pattern is that romosozumab
produces faster and larger BMD increases, whereas
denosumab provides reliable, sustained improvements
and is typically used to maintain the anabolic gains
achieved after romosozumab, in accordance with
sequential-therapy data from extension studies.88

Discussion

The current treatments for osteopenia and osteoporosis
aim to provide therapeutic intervention to prevent further
bone loss and possibly recapture bone.

Osteopenia and osteoporosis remain underdiagnosed
and undertreated despite their high prevalence and the
substantial morbidity associated with fragility fractures.
Untreated low bone mass leads to progressive
microarchitectural deterioration, increased vertebral and
non-vertebral fracture rates, and significant mortality, up

to 20—30% within one year after hip fracture.345975 Non-
treatment accelerates bone loss during menopause and
contributes to the vertebral fracture cascade, whereby
one vertebral fracture increases the risk of subsequent
fractures five-fold.34

Pharmacologic therapy substantially reduces fracture
risk. Bisphosphonates reduce vertebral fractures by 50—
70% and hip fractures by 20-30%.¢° Denosumab
reduces vertebral fractures by 68% and hip fractures by
40% in the FREEDOM trial. Romosozumab provides rapid
BMD gains due to dual anabolic and antiresorptive
activity, though cardiovascular risk signals require careful
patient selection. Tu et al provide an updated overview
of these agents’ efficacy and limitations. 7! However,
concerns about rare adverse effects including atypical
femoral fractures, osteonecrosis of the jaw, rebound
vertebral fractures after denosumab cessation, and
potential cardiovascular risks with romosozumab lead
many patients to decline or discontinue therapy.

Many women are unaware that they are suffering from
bone loss until they have a DEXA scan performed. At that
time, if osteopenia or osteoporosis is found, they are
faced with the decision to accept one of the treatment
options currently available to them. Many women decline
treatment because of the risk of suffering one of the
adverse events associated with the pharmaceutical
treatment options available to them.

For patients with osteopenia or those unwilling or unable
to start drug therapy, nutraceutical strategies may offer
foundational support for bone health. Bone-Viva
provides micronutrients shown to influence mineral
utilization (vitamin D3, K2, boron, silicon, zinc), collagen
cross-linking (copper, manganese), osteoblast regulation
(silicon, curcumin, K2), osteoclast suppression (B-
caryophyllene, curcumin, strontium), and inflammatory

signaling (B-caryophyllene, curcumin).1¢:20,21,26,28,33,38,42—
44,46,54,55,62

These biological effects align with the domains of bone
remodeling described by Minkin, Blair, Zaidi, Raggatt,
and others.183249.58.81 As such, nutraceutical formulations

© 2025 European Society of Medicine 4




may be particularly useful in early loss of bone mass or
as adjuncts to antiresorptive or anabolic therapy.
Emerging evidence supports that multi-nutrient support
may enhance or stabilize BMD in patients receiving
pharmacologic agents, consistent with findings observed
in the combination groups of this analysis.

In this retrospective analysis of 51 female patients, we
evaluated the use of a nutraceutical, Bone-Viva, which is
comprised of generally recognized as safe (GRAS)
approved ingredients. Each of the ingredients was
chosen for its emerging role in bone metabolism working
in such ways as promoting bone formation, helping to
absorb calcium, helping to create collagen, and helping
to increase density of bone.

Two current therapeutic treatment options for treating
osteopenia and osteoporosis were used in this evaluation
including a RANKL inhibitor, denosumab, and a
parathyroid hormone analogue, romosozumab.
In our analysis, we compared four treatment groups:
- Bone-Viva monotherapy
- denosumab monotherapy
- romosozumab monotherapy

combination therapy using Bone-Viva and either
denosumab or romosozumab

The four treatment groups were evaluated for bone loss
using a non-invasive dual-energy X-ray absorptiometry
(DEXA) machine manufactured by Hologic. The spine,
femoral neck and total hip were tested. A T-score
analysis, which measures bone mineral density (BMD)
compared to that of a healthy young adult of the same
sex, was performed at Baseline and again after 1 year
of treatment. The T-scores at the two timepoints were
compared and the change in the T-score was noted as
improved, stabilized or declined using a +0.1 threshold
for change in T-score.

In the lumbar spine, the strongest gains were observed in
two therapy groups, denosumab and combination
therapy groups (Bone-Viva+ either denosumab or
romosozumab. Sixty to sixty five percent (60—-65%) of
patients  demonstrated measurable  improvement.
Whereas the romosozumab group showed a mean
increase of +0.12 with improvement in 48% of patients.
The Bone-Viva monotherapy group achieved a mean T-
score gain of +0.18 in 42% of patients.

Changes in the femoral neck were modest and variable
across all treatment groups. Mean T-score shifts ranged
from small gains with denosumab (+0.05) and
romosozumab (+0.04) to slight declines with Bone-Viva
(—=0.02) and combination Therapy (—0.01). Bone-Viva
monotherapy demonstrated the highest stability rate at
60%. The combination therapy group showed mean score
gains exceeding those achieved in the monotherapy
group. It is believed that the synergistic interaction
between Bone-Viva and the combination group appears
to have enhanced the expected improvement in bone
density scores.

In the total hip, all groups produced small but consistent
T-score gains. The combination Therapy (+0.17),
followed by denosumab (+0.015), romosozumab

(+0.10) and Bone-Viva (+0.01). Improvement
proportions were 53—55%, with most remaining stable.
Bone-Viva achieved stabilization in 45-48% of cases,
suggesting preservation rather than augmentation of
cortical bone.

These preliminary findings suggest that Bone-Viva
provides a well-tolerated approach to bone health.
There is presumptive evidence that the ingredients in
Bone-Viva aid in the stabilization of bone loss.

There was only one minor event reported in this analysis
of stomach distress when taking the Bone-Viva capsules
on an empty stomach. Bone-Viva offers a safe, effective
and economical alternative for these individuals.

Finally, it is suggestive that the largest group of
individuals who would benefit from the use of Bone-Viva
is the osteopenic group. Their DEXA results may indicate
that they have early bone loss, but not to the level which
requires pharmaceutical intervention. By using Bone-Viva
as monotherapy, they may be able to stabilize or
improve their bone loss economically without the fear of
any serious side effects. This will lead to better
compliance and better outcomes in the treatment
approach to reducing fracture risk very early in the bone
loss stage.

Conclusion:

Preliminary findings suggest that Bone Vivad's
nutraceutical composition provides a biologically
plausible and well-tolerated approach to bone health
optimization. Bone-Viva appears to promote stabilization
and modest improvement of BMD, particularly among
patients with osteopenia, even in the context of varied
background therapy. Bone-Viva may further enhance
bone strength and reduce fracture risk when used in
combination with approved pharmaceutical therapies.

This pilot study suggests that for women in early post-
menopavusal and perimenopausal stages, Bone-Viva may
be a safe and natural nutraceutical to preserve bone
health. The majority of patients-maintained stability of
bone density across all skeletal sites and a subset
achieved meaningful gains at the lumbar spine and hip.
Bone-Viva was well tolerated with minor dyspepsia in
some patients.

A larger sample size and further follow up beyond 1
year will allow for more definitive conclusions. While the
percentages changes may appear small the results are
for only a 12-month period. More significant change in
bone density is to be expected over 2 years or longer.
Furthermore, more research is needed to see the bone
response to Bone-Viva and other approved medications
in naive patients with modest bone loss, as opposed to
the effect on patients who received multiple treatments
cyclically or have advanced bone loss before treatment
is initiated. Larger prospective studies to examine these
questions would help in the future management of this
catastrophic prevalence of bone loss. It is important, both
medically and economically, to determine if there could
be a reduction in morbidity and mortality that is currently
such a significant medical issue for the world.
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