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Should we screen for sarcopenia in Romanian patients
with osteoporosis? An overview of the current
knowledge on osteosarcopenia
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The combination of osteoporosis and sarcopenia is wider known as “osteosarcopenia”, and it is considered to be a “hazardous duet” for
the patient. The clinical consequences of this geriatric syndrome include a higher risk of fractures and mortality compared to osteoporosis or
sarcopenia alone. Fractures are considered to be a burden for the patient but also for the health care system from an economic point of view,
therefore it is important to prevent them. Emerging evidence shows that osteosarcopenia is an increasingly prevalent disease. The Fracture
Risk Assessment Tool (FRAX) is of major importance for the management of a patient, however, muscle weakness is not part of this instru-
ment. It has been suggested to go “beyond the FRAX” and to evaluate muscle mass/strength besides bone mineral density when it comes
to the management of a patient with a sustained fragility fracture. In this review we try to answer whether this is feasible or not when it comes

to Romanian patients.
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Introduction

Osteoporosis is an age-related skeletal disease characterized
by low bone mineral density (BMD) and deterioration of
bone microarchitecture which leads to an increased sus-
ceptibility for fractures [1]. Results from epidemiological
studies show that osteoporotic fractures are common, with
an estimated 4.28 million suffering fragility fractures each
year in Europe, but this number is projected to increase to
5.05 million by 2034 [2]. Furthermore, nearly a quarter of
a million deaths occur each year as a direct result of hip or
spine fractures. Although Romania is classified as having
a moderate risk of fracture, the estimated annual number
of deaths associated with a fracture event in Romania was
reported to be higher than the average reported in Europe
(148/100,000 individuals aged 50+ and 116/100,000 in-
dividuals respectively) [2]. The burden of osteoporosis re-
mains a great public health concern as the quality-adjusted
life years (QALYs) loss has increased by 177 % in Roma-
nia, from 2010 to 2019. Furthermore, Romania has one of
the highest treatment gaps as 78% of women at high risk
of fracture do not receive therapy. Overall 469,000 women
who were eligible for treatment, were untreated in 2019
[2, 3]. Barriers to successful screening and treatment in-
clude the lack of Fracture liaison services (FLS) or the fact
that osteoporosis is delegated to medical specialists (endo-
crinologists, rheumatologists and rehabilitation medicine)
rather than general practitioners who provide primary care
services. Although this is beyond the scope of this over-
view, it is worth to mention that the limited screening ef-
fectiveness for osteoporosis is not particular since access to
organized screening programs for breast cancer is limited
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or lacks for colorectal cancer in Romania [4]. Nonetheless,
the opportunities for organizing such screening programs
should be increased in the future.

Sarcopenia is another disease largely attributed to ag-
ing and is characterised by low muscle mass and strength.
Similarly to osteoporosis, sarcopenia is associated with ad-
verse outcomes such as falls, fractures, physical disability
and mortality [5]. The combination of weak bones and
sarcopenia is considered to be a “hazardous duet” [6]. Bin-
kley and Buehring proposed more than a decade ago the
term sarco-osteoporosis [7] to define this subset of frail
individuals, but this syndrome is wider known as “osteo-
sarcopenia’; however, in the latter definition the “osteo”
component refers to low BMD which includes osteopenia
besides osteoporosis [8]. Sarcopenia has received an Inter-
national Classification of Diseases-10 code (M62.84) in
2016, which is a major step forward in recognizing it as a
clinical entity [9].

Diagnosis

In the absence of a fracture, osteoporosis is diagnosed based
on a T score, which compares an individual’s bone mineral
density (BMD) with the mean value of a young healthy
reference population, with the difference expressed as a
standard deviation (SD); a T score value less than or equal
to -2.5 SD defines osteoporosis [1]. A fracture risk assess-
ment tool (FRAX) has been developed in the UK [10] and
validated in Romania as well [11]. Traditionally, osteopo-
rosis has been diagnosed based on low BMD in the absence
of a fracture but a diagnosis can be made if a patient has a
T score between -1.0 and -2.5 SDs and a high FRAX score.
Furthermore, in the presence of a fragility fracture of the

spine or the hip, osteoporosis is diagnosed regardless of the
BMD [12].
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The diagnosis of sarcopenia on the other hand, is not
so straightforward because several definitions have been
proposed by different working groups without a con-
sensus [5, 13-16], although the newly launched Global
Leadership Initiative on Sarcopenia aims to address this
problem [17].

In 2010, The European Working Group on Sarcopenia
in Older People (EWGSOP) has proposed the following
criteria for sarcopenia: evidence of (1) low muscle mass and
(2) low muscle strength and/or (3) poor physical perfor-
mance. Evidence of low muscle mass was considered to be
mandatory for the diagnosis of sarcopenia [13]. However,
in 2018 these criteria were revised (EWGSOP2) and the
focus on low muscle mass was shifted towards low muscle
strength as a key characteristic of sarcopenia, because mus-
cle strength is recognized as a better predictor for adverse
outcomes than muscle mass. In addition, physical perfor-
mance is considered to be an indicator of severe sarcopenia
rather than a diagnostic criteria [5]. This certainly simpli-
fies things because measuring grip strength is more afford-
able and simple whereas measuring muscle mass quantity
and muscle quality are technically and financially more
complex [5]. The cut-off values for each parameter are
summarised in Table 1.

Is it worth screening for sarcopenia

in subjects with osteoporosis?

To answer this question we first need to explore several
aspects such as the prevalence of this syndrome, clinical
outcomes, potential therapeutic options and some finan-
cial aspects.

The prevalence of osteosarcopenia

Results from a systematic review (27 studies) and
meta-analysis (17 studies) showed that the overall preva-
lence of osteosarcopenia in Caucasian subjects 265 years
varied from 5%- 37% depending on the definition used
for sarcopenia but in participants with osteoporotic frac-
tures, sarcopenia was present in 7.8-58% and 1.3-96.3%
of the cases, women and men, respectively. The authors
of the above mentioned study, considered that the high
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prevalence found in men is attributable to small sample
size studies. Despite the lack of consistency when it comes
to the definition of sarcopenia, this meta-analysis showed
that in subjects with osteoporotic fractures, sarcopenia was
frequent as the pooled mean prevalence of sarcopenia in
patient populations with fractures was 46% (95% CI 44,
48; p<0.001) [18].

Data driven from Romanian studies is scarce, however,
in one study that included 122 osteoporotic postmeno-
pausal women with low hand grip strength (mean age
67.02 + 8.3 years), the prevalence of osteosarcopenia was
reported to be 52.46% [19], whereas in the authors co-
hort (78 postmenopausal women with osteoporosis, mean
age 64 +6.74years ) the prevalence of sarcopenia was much
more lower, only 1.2% (unpublished data). One possible
explanation for this discrepancy regarding the prevalence
between the two cohorts is the fact that the first study
included only subjects who already had muscle weakness
[19] which can overestimate the prevalence of osteosarco-
penia. Nevertheless, further epidemiological studies with
large number of participants are needed to assess the preva-
lence of osteosarcopenia in Romanian subjects.

Clinical consequences of osteosarcopenia

Given the high occurrence of osteoporosis and sarcopenia,
the next step would be to focus on the clinical consequenc-
es of this geriatric syndrome. Previous results from studies
showed that half of subjects who sustain a hip fracture have
osteosarcopenia [20] and that the 1-year mortality after a
hip fracture is higher in osteosarcopenia (15.8%) than in
sarcopenia (10.8%) or osteoporosis (7.8%) alone [21].
Recent results from meta-analysis of eight cohort studies
(n=19836) showed that osteosarcopenia significantly in-
creased the risk of fracture (OR 2.46, 95% CI 1.83-3.30).
Furthermore, in three cohort studies (n=2601) the risk of
mortality was increased significantly in osteosarcopenia
(OR 1.66, 95% CI 1.23-2.26) [22].

Several other traits have been described for subjects
with osteosarcopenia in a study that gathered 680 subjects
(mean age 79 years and 65% women). In this study, osteo-
sarcopenic subjects were found to be older, mostly women

Table I. Diagnostic criteria for osteoporosis and sarcopenia [1, 5, 12, 16]

Diagnosis of osteoporosis

o In the presence of a fragility fracture of the spine or hip (regardless of the BMD)

o Low BMD: T score < -2.5 SDs measured at the spine, hip, 1/3 distal radius

. T score between -1.0 and -2.5 SDs + fragility fracture (proximal humerus, pelvis, or distal forearm)

. T score between -1.0 and -2.5 SDs + high FRAX score
EWGSOP2 cut off points for sarcopenia

Low muscle mass on DXA/BIA:

Men : ASM < 20 kg or ASM/Ht2 < 7.0 kg/m2

Women: ASM < 15 kg or ASM/Ht2 < 5.5 kg/m2

Low muscle strength:

Men: < 27 kg

Women < 16 kg

Poor physical performance <0.8 m/s

Diagnosis of sarcopenia

o Low muscle strength defines probable sarcopenia (in clinical practice, low muscle strengths is enough to trigger intervention)

o Low muscle strength + low muscle mass to confirm the diagnosis;

o Low muscle strength + low muscle mass + poor physical performance, then sarcopenia is considered severe

BMD, bone mineral density; FRAX, fracture risk assessment tool; EWGSOP2, The European Working Group on Sarcopenia in Older People; DXA, Dual-energy X-ray absorptiometry scan;

BIA, bioimpedance; ASM, appendicular skeletal mass; Ht, height
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and at a high risk for depression, malnutrition, lower body
mass index (< 25 kg/m2) and showed a higher prevalence
of peptic disease, inflammatory arthritis, maternal hip frac-
ture, and a history of atraumatic fracture [23].

Treatment approaches in osteosarcopenia

The main goal of osteoporosis treatment is to prevent
fractures. The FRAX instrument takes into account sev-
eral risk factors such as: BMI, a prior history of fracture,
a parental history of hip fracture, use of oral glucocor-
ticoids, rheumatoid arthritis and other secondary causes
of osteoporosis, current smoking, and alcohol intake (3
or more units daily). The major contribution of FRAX
to patient care is indisputable, however, FRAX has some
limitations because certain variables such as falls, physi-
cal activity, Vitamin D status, loss of BMD between se-
quential measurements are not taken into account [24].
Furthermore, Binkley and Buehring suggested more than
a decade ago that muscle weakness should be recognized
as an important element in the assessment of the fracture
risk [7]. Bellelli reinforced recently the importance of os-
teosarcopenia construct as a single entity [25]. He even
went further to suggest that when a bone fracture is diag-
nosed in elderly people, the management should not be
limited to anti-osteoporotic treatment but rather should
focus on optimizing both bone and muscle health. In the
opposite circumstance, the author suggested that if sar-
copenia is diagnosed, the clinician should assess the bone
health especially before the occurrence of a fracture [25].
This becomes relevant especially in the light of the results
published from a meta-analysis of four studies where an
increased risk of osteoporotic fracture was observed in sar-
copenic compared to non-sarcopenic subjects, with a rela-
tive risk of 1.37 (95% CI 1.18, 1.59; p<0.001); however,
this result should be interpreted with a certain amount of
caution as the heterogeneity among the studies was sig-
nificant [18].

EWGSOP2 promotes early detection of sarcopenia and
treatment to prevent or delay adverse health outcomes [5].
Treatment recommendations include rather general as-
pects such as provision of optimal protein intake, supple-
mentation of vitamin D, and physical exercise [5] because
currently there are no specific drugs [26]. Similarly, there
are no pharmacologic therapies specifically targeting oste-
osarcopenia [27], however, emerging evidence has shown
that compared to bisphosphonates, Denosumab, an estab-
lished anti-osteoporotic drug, , improved appendicular
lean mass and muscle strength [28] or gait speed [29].
More recent results showed that treatment with Deno-
sumab and bisphosphonates increased grip strength com-
pared to Vitamin D alone but only Denosmab showed
a higher increase in physical performance [30]. Taken
together, these results suggest that Denosumab might be
a therapeutic candidate for subjects with osteosarcopenia
which sounds promising, but further studies including
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double-blinded randomized controlled trials are needed
to confirm these results.

Progressive resistance training is another option encour-
aged in osteosarcopenia [27]. Results from a recent system-
atic review and meta-analysis which included 14 studies
showed that progressive resistance training improves con-
comitantly muscle strength and femur/hip BMD in men
and/or women 2 65 years [31]. For some of the healthcare
professionals and patients with osteoporosis, this strat-
egy might cause some concerns from the perspective that
physical activity could precipitate an osteoporotic fracture;
however, a multidisciplinary expert group reviewed the
available evidence to make recommendations on physical
activity and exercise in osteoporosis, and the recently pub-
lished UK consensus statement promotes resistance train-
ing progressing to high intensity as a strategy to strengthen
the bone and concludes that there is little evidence in re-
gards to the notion that physical activity is associated with
significant harm [32].

Financial aspects

Screening for sarcopenia is cheap as it simply relies on the
use of the SARC-F questionnaire (acronym for Strength,
Assistance walking, Rise from a chair, Climb stairs, and
Falls) [5], which has been translated and validated in
Romanian language as well [33]. Another questionnaire,
the SarQoL (acronym for Sarcopenia-related quality of
life questionnaire) which is also readily available in Ro-
manian [34], could potential be applied for screening
purposes as the sensitivity and specificity in identifying
sarcopenic subjects was roughly equal between the Sar-
QoL and SARC-F questionnaires [35]. After identifying
individuals with a high suspicion of sarcopenia, the EW-
GSOP2 recommends the use of grip strength measures
to identify subjects with probable sarcopenia (low muscle
strength) which is also cheap and affordable. To confirm
sarcopenia, a Dual-energy X-ray absorptiometry (DXA)
scan would be optimal as it has the advantage to provide
an accurate estimate for muscle mass and BMD [27]. If
the whole body DXA scan is not possible for pecuniary
reasons or other motives, and only a bone scan is avail-
able, this does not exclude the diagnosis of osteosarcope-
nia, because the EWGSOP2 acknowledges that in clinical
practice, low muscle strength is enough to start interven-
tion for sarcopenia. Screening for osteoporosis is also af-
fordable in Romania as a reimbursement budget exists for
DXA scans [3].

The costs, indications, availability and approval of anti-
osteoporotic agents vary globally. Twelve out of 27 coun-
tries in Europe offered full reimbursement for osteoporo-
sis medications according to recently published data [3].
Guidelines for the management of osteoporosis are avail-
able in Romania and treatment reimbursement of osteopo-
rosis medication is offered between 50-100%, depending
on the prescribed treatment [3].
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Arguments against screening for
sarcopenia in subjects with osteoporosis

The risk of overdiagnosis of (osteo)sarcopenia

Hasse and colleagues have recently argued that overdiag-
nosis of sarcopenia is inevitable since there is no specific
treatment [36]. Broadly speaking, “overdiagnosis” encom-
passes overdetection and overdefinition. Potential defini-
tions include the following: overdetection-“identification
of abnormalities that were never going to cause harm, ab-
normalities that do not progress, that progress too slowly
to cause symptoms or harm during a person’s remaining
lifetime, or that resolve spontaneously” and overdefintion
which is the result of “ lowering the threshold for a risk
factor without evidence that doing so helps people feel bet-
ter or live longer and by expanding disease definitions to
include patients with ambiguous or very mild symptoms”
[37]. Based on these definitions, potential harms derived
from overdiagnosis include “overtreatment” and “overt-
esting” [37]. Perhaps the “overtreatment” aspect does not
impose such a threat at the moment, as there is no spe-
cific treatment aiming to target the sarcopenic component.
Overtesting might be something worth to consider since
the diagnosis of sarcopenia involves some additional steps
as opposed to the diagnosis of osteoporosis. Another im-
portant aspect suggested by Haase and colleagues is the
fact that current studies do not assess the psychological
burden on patients labelled with a diagnosis that carries
an increased risk of morbidity and mortality but has no
specific treatment [36].

Lack of specific pharmacological treatment

As previously said, treatment of sarcopenia overlaps with
the management of osteoporosis, which brings uncertain-
ties in terms of the necessity of screening for the sarco-
penia. This aspect becomes even more relevant if we look
at the principles of screening for a disease published by
the WHO, where the authors emphasized that screening
should be undertaken when the prospect of treatment is
available. In addition, the prospect of a better prognosis by
treating the condition strengthens the need for screening
of a disease, thus if proven otherwise, there is no advantage
for the patient [38]. Even if progressive resistance training
improves concomitantly muscle strength and BMD [31],
or that an optimal diet has some potential benefits on the
muscle parameters [39], these results don’t support that the
diagnosis of sarcopenia improves the prognosis. Further-
more, the evidence to recommend screening for sarcopenia
in adults over 65 years of age or older was graded to be of
low certainty by the International Clinical Practice Guide-
lines for Sarcopenia (ICFSR) task force, which means that
further research is warranted in this area [40].

Conclusions
Besides its research purposes, the motivation for screen-
ing of osteosarcopenia in clinical practice is hampered by
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the lack of a specific pharmacological treatment, not just
in Romania but also worldwide. Even though the future
envisioned by Binkley and Buehring, seems to be far away
for now,with the growing interest towards osteosarcopenia,
things might change sooner than we expected. Nonethe-
less, disease awareness among clinicians is warranted for
osteosarcopenia .
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