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Abstract. Background. Nowadays, FRAX® algorithm is an informative method for evaluation of the risk of osteo-
porotic fractures, implemented in European and American guidelines for osteoporosis management. However,
there are differences in “intervention thresholds” for antiosteoporotic treatment, which depend on the country,
the model of health care system and the reimbursement for treatment. Ukrainian version of FRAX appeared in
Ukraine in 2016, but the thresholds for intervention have not yet been developed. The purpose of the study was
to determine the “thresholds” for the pharmacological treatment of osteoporosis and for additional diagnostic
examination of Ukrainian population using national FRAX model. Materials and methods. 3790 outpatients aged
40-90 years (mean age 61.9 + 10.0 years) were examined. The development of the “thresholds” for intervention and
additional assessment of the bone using dual-energy X-ray densitometry (DXA) based on the methodology ad-
opted by the National Osteoporosis Guideline Group in UK, which is further used in European guidelines. Results.
There was an increase of the “threshold” for pharmacological intervention (“upper threshold”) with age from 6.6 %
at the age of 40 to 13 % at the age of 75-85 years. The “lower threshold” (threshold for additional examination)
increased significantly from 2.4 % at the age of 40 to 6.9 % in women aged 85 years. The evaluation strategy begins
with an analysis of the history of low-traumatic fracture. In its presence, a decision to start antiosteoporotic treat-
ment without DXA should be made. In patients without history of fracture, calculation of fracture risk according
to FRAX is required. When the risk exceeds the limit of the “upper threshold” antiosteoporotic treatment without
DXA is recommended, when its values below the limit of “lower threshold” — additional examination or treatment
is not required. In case of intermediate risk of fracture a DXA should be conducted with a reassessment of fracture
risk and management tactics. Conclusions. The effectiveness of FRAX principles which uses in European guideline,
but with particularities of the epidemiology of osteoporotic fractures in Ukraine, has been proved. Although this
approach is cost-effective in other countries, its use in Ukraine may differ and may need to be further explored with
an economic assessment of costs and benefits.
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Introduction

As of today, the timely diagnostics of osteoporosis and
its complications is extremely important. In the recent
years, FRAX® (Fracture Risk Assessment Tool) algorithm
is an essential osteoporotic fracture risk measurement
tool, ever-increasingly implemented into the clinical
practice as an evaluation method of a 10-year probability
(risk) of major osteoporotic fractures (hip and humerus,
forearm and clinically important vertebral fractures) and,
separately, of hip fractures for people aged 40 years and
older [1].

At the present moment, it is established that the bone
mineral density (BMD) parameter, measured by the dual-
energy X-ray absorptiometry (DXA, previously DEXA),
is a significant, though not unique, criterion of osteopo-
rotic fracture risk assay. Furthermore, if during the 1990s
its reduction (T<-2.5 SD) was considered one of the key
factors in favor of antiosteoporotic treatment’s initiation,
now it is confirmed that fractures may occur under ‘osteo-
penia’ or normal BMD values. In this regard, other factors
gain more prominence at the moment; those referred to as
‘osteoporosis and osteoporotic fracture risk factors’ and
contributing to the risk calculation. The studies of vari-
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ous osteoporosis risk factors and their roles provided a rich
evidence base and helped establish their input into the
fracture occurrence [2], laying ground for the FRAX algo-
rithm. This algorithm enables the calculation of a 10-year
probability of major osteoporotic and hip fractures, con-
sidering age, body mass index (BMI) and various clinical
fracture risk factors, with/without femoral neck BMD.

The FRAX questionnaire development and validation
is extensively described by the national and internation-
al authors [1, 3, 4, 5]. As of today, the calculation of a
10-year probability of osteoporotic fractures according
to the FRAX is an important criterion of determining the
treatment initiation and urgency of additional instrumen-
tal examination for the patients, described in the Euro-
pean and American guidelines [6, 7].

The healthcare providers started using the FRAX as
tool of major osteoporotic fracture risk evaluation back in
2008, though its development was ongoing since the early
2000s [3]. At the Ukrainian Scientific Medical Center of
Osteoporosis, the FRAX algorithm has been actively ap-
plied to evaluate the major osteoporotic fracture risk since
2010 [4]. Our studies based on the application of FRAX
models, developed for other countries, to the Ukrainian
men and women showed that in order to evaluate the
fracture risk any models are applicable; however, it is the
country-specific threshold values for treatment initiation
or additional examination that are relevant [8, 9]. Fur-
thermore, our findings reveal that the criteria used in the
US (and some other) guidelines for the treatment initia-
tion (20 or more for all osteoporotic fractures, and 3 or
more for the hip fractures) may not be applied to assay the
fracture risk of the Ukrainian population, because when
the neighboring countries’ models were applied (at that
time, Ukraine had no model of its own), the received val-
ues were much higher [10]. In order to avoid this, we’ve
developed and suggested our own intervention criteria,
based on the Austrian FRAX model [8, 11], and those
were successfully applied up to the original Ukrainian
FRAX model’s creation.

In the summer of 2016, the scientists of State Institu-
tion "D. F. Chebotarev Institute of Gerontology NAMS",
Ukraine, and Ukrainian Scientific Medical Center of
Osteoporosis adapted the questionnaire, originally draft-
ed in English, to be used in Ukrainian. In the fall of the
same year, thanks to the authors of the present paper, the
newly-created Ukrainian model was posted on the official
FRAX webpage (https://www.sheffield.ac.uk/FRAX).
It was based on numerous epidemiological studies held
during 1997-2002 and 2011-2012 by the members of the
Ukrainian Association of Osteoporosis, with assistance of
the Ukrainian Association of Orthopedists and Trauma-
tologists. The national FRAX model was the first and only
model able to forecast a 10-year risk of major osteoporotic
fractures in the Ukrainian population. Its development
was based on certain risk factor coefficients suggested by
the original FRAX model, as well as age and sex-bound
osteoporosis prevalence (including proximal hip fracture
prevalence) values received during the epidemiological
studies. While developing the model, the authors consid-
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ered B-coefficient values to be similar to the ones earlier
presented in the metaanalyses [3, §].

At present, the FRAX algorithm is presented in the
open online access (http://www.shef.ac.uk/FRAX),
in 35 languages for 65 countries, with 71 models. It is a
12-item questionnaire, where the ultimate (and optional)
item concerns the femoral BMD (Fig.1). As of now, over
25 thousand fracture risk calculations according to the
Ukrainian FRAX model are made at the respective web-
page.

As it was earlier mentioned, the key practical value of
the FRAX for the clinical endeavors-=lies in its major os-
teoporotic fracture prognostication capacity. However,
considering the regional varieties, different approaches
to the patient management, at present there are various
criteria to the antiosteoporotic treatment initiation (inter-
vention threshold) and the BMD values’ evaluation (addi-
tional examination threshold). A recent systemic analysis
published by a team of FRAX developers [5] presents the
intervention thresholds of various populations, and the
differences observed in countries with different models of
healthcare provision and treatment cost rebates are rather
significant. It is only recently the Ukrainian FRAX model
obtained its own intervention thresholds, calculated ac-
cording to the epidemiological context of major osteopo-
rotic fractures. This is the subject of the present paper.

The aim of the present study is to establish the phar-
macological treatment and additional diagnostic exami-
nation thresholds for osteoporosis based on the Ukrainian
FRAX model.

Materials and methods

In order to assess the pharmacological treatment and
additional diagnostic examination thresholds for the os-
teoporotic fracture risk in the Ukrainian women, the sci-
entists of State Institution «D. F. Chebotarev Institute of
Gerontology NAMS of Ukraine», and Ukrainian Scien-
tific Medical Center of Osteoporosis examined 3790 fe-
male outpatients, aged 40-90 years (mean age (M £ SD)
—61.9 = 10.0 years). Of all the examined, 71 persons pre-
sented dubious data on the secondary osteoporosis under-
lying causes and thus were excluded from the study.

The study was approved by the Institute’s Ethical Com-
mittee (17.05.2017, Protocol Ne5) and held from 05.2017
to 05.2019. All the examined signed a voluntary informed
consent form to participate, being the subjects to the re-
spective diagnostic examination procedures.

Of the examined women, 3209 (84.7 %) persons were
postmenopausal (the mean age of menopause — 48.4 + 5.2
years, menopause duration — 15.3 + 8.9). The key anthro-
pometrical parameters (height, weight) were measured by
the routine tools, and the BMI index calculated according
to a universal formula (the parameters were, respectively:
height — 162.1 + 6.5 cm, weight — 73.1 £+ 14.5 kg, BMI —
27.8 £ 5.3 kg/m?).

A 10-year probability of major osteoporotic fractures
(MOF) and of hip fractures (HF) was calculated accor-
ding to the Ukrainian FRAX version, presented at the

http://pjs.zaslavsky.com.ua




OpwriHanbHi gocnigkeHHsa / Original Researches

official FRAX webpage (https://www.sheffield.ac.uk/
FRAX), with and without BMD measurement.

The DXA was used to measure the femoral neck BMD;
the T- and Z-scores were calculated at the two machines
(PRODIGY, GEHC Lunar, Madison, WI, USA and DIS-
COVERY Wi, Hologic, Inc., USA).

Our approach to the establishment of intervention and
the DXA-enabled additional bone diagnostic examination
thresholds took inspiration from the FRAX-based me-
thodology, approved by the National Osteoporosis Guide-
line Group (NOGG) in the UK [12, 13], and later recom-
mended by the European guidelines [6].

The criterion determining the recommended pharma-
cological intervention (intervention threshold) in women
was a history of a fragility fracture, as numerous recent
guidelines on the osteoporotic patient management con-
sider it a key risk factor for the postmenopausal women
and older men. According to the WHO, a fragility fracture
is a fracture occurring due to a fall from one’s own height
or lower [14]. Among its risk factors, there is height, sex,
a low BMD, a family history of osteoporosis, a history of
fractures etc. Most often, fragility fractures damage verte-
brae, proximal hip and distal forearm (radius), as well as
humerus, pelvis, ribs etc.

Considering the fact that a history of fragility fracture
was accepted to be a risk adequate for the treatment initia-
tion, an intervention threshold for women without a histo-
ry of fractures was established with an age-related 10-year

®
FRAX IHCTPYMEHT OL|IHKM PU3UKY MEepPEomiB

major osteoporotic fracture risk parameter, equivalent to
that of women with a history of a fragility fracture, accord-
ing to the Ukrainian FRAX model. The measurements
considered the BMI of 25 kg/m?.

In order to develop the BMD testing thresholds, we
took into account two approaches, earlier used for adap-
tation of other FRAX models [12, 13]:

1) a threshold probability, under which no treatment or
additional DXA examination is to be considered (a ‘lower
evaluation threshold’);

2) a threshold probability, over which the treatment is
recommended irrespective of the BMD values (a ‘upper
evaluation threshold’).

A ‘lower evaluation threshold’ was established to rule
out the DXA examination, intended to measure the BMD,
in women with no clinical risk factors, as recommended
by the numerous European guidelines [6], whereas a ‘up-
per evaluation threshold’ is necessary for minimizing the
probability of a high-risk patient’s being re-classified and
relegated to a low-risk group, based on the risk factors
only. In this case, additional information on BMD is not
required [15].

A ‘upper evaluation threshold’ was taken to be 1.2 times
over the ‘intervention threshold’. A similar approach is
used in the UK [16]. A ‘lower evaluation threshold’ was
established according to the age-related 10-year osteo-
porotic fracture risk probability, equivalent to the one of
persons with no clinical risk factors.
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Figure 1. The FRAX algorithm webpage
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While elaborating the evaluation strategy, intended
for the women with a history of a fragility fracture, those
women were considered candidates for treatment, even
without an additional DXA BMD measurement. The
women who had no history of a fragility fracture received
the recommendations, similar to a 10-year major osteopo-
rotic fracture risk probability of the previous age group in
this age sub-group.

When their probability was lower than a ‘lower evalua-
tion threshold’, women were not treated. When a 10-year
major osteoporotic fracture risk probability exceeded a
‘upper evaluation threshold’, persons were considered
subjects to treatment. When a 10-year major osteoporotic
fracture risk probability was between a ‘lower’ and ‘up-
per’ evaluation thresholds, women were referred for the
additional BMD measurements, after which the fracture
risk got reassessed. At the follow-up evaluation of major
osteoporotic fracture risk which included the femoral
neck BMD values, the women were considered subjects to
treatment if their 10-year fracture probability was higher
than the ‘intervention threshold’, even with normal BMD
or osteopenia according to DXA.

Results

Analysis of 10-year major osteoporotic fracture risk
probability values, according to the FRAX, showed their
significant increase with age, except for the 10-year ma-
jor osteoporotic fracture risk probability values of women
aged 80-89 years, considering the BMD measurements.
Furthermore, a 10-year fracture probability with the
BMD measurements included was higher than the corre-
sponding one without BMD for all age groups, except for
the age group of 80-89 years.

Our findings prove that the pharmacological interven-
tion threshold (‘upper evaluation threshold’) grows with
age: from 6.6 % at the age of 40 years to 13 % at the age
of 75 years. Further on (up to 85 years), this threshold did
not increase in a certifiable manner, while the women of
90 years had it somewhat reduced (to 12 %). Despite the

above-mentioned fact, the lower evaluation threshold was
growing significantly: from 2.4 % at the age of 40 years to
6.9 % in the women of 85 years. It was only in the group
of 90-year-olds that it diminished (Table 1, Fig. 2). The
mean FRAX value for the major osteoporotic fractures,
unless the BMD was left unmeasured, was 8.7 % in our
model, while the ‘upper’ and ‘lower’ intervention thre-
sholds amounted to 4.6 and 10.5 %, respectively.

Our analysis of the examined cohort confirms that
51.3 % of women had a fragility fracture and thus required
an antiosteoporotic treatment without BMD measure-
ments. On further study, it was established that 1.5 %
(0.7 % of total examined population) of women had a risk
over the ‘upper evaluation threshold’ and also required
treatment, while 61 % (29.7 % of total examined popula-
tion) had it under the ‘lower evaluation threshold’ and did
not require treatment. Women with an intermediate risk
made 37.6 % (18.3 % of total examined population) and
required a further BMD measurement in order to decide
upon the tactics of management. Out of those, 12.9 % had
a low risk, while 5.4 % had a high one.

Risk characterization and requirement of the BMD
measurement relied on the age. With advancing age, the
number of women with a history of fragility fractures
grew (from 34.3 % in the age of 40-49 years to 66.3 %
in the age of 70-79 years, mean value — 52.4 %), as well
as the requirement of osteoporotic treatment (44.1 %
in the age of 40-49 years to 66.8 % in the age of 80-89
years, mean value — 58.2 %). Despite this, the number
of women with a moderate fracture risk, requiring BMD
measurements, diminished with age (from 34.8 % in the
age of 40-49 years to 8.4 % in the age of 70-79 years,
mean value - 18.6 %).

The strategy of managing women, taking into account
osteoporotic fracture risk, starts with analyzing a history of
fragility fractures. If there is one, antiosteoporotic treat-
ment may be started without any BMD measurements.
Woman who had no history of fragility fractures require
an evaluation of major osteoporotic fracture risk, accord-

Table 1. A 10-year probability of major osteoporotic fractures in women, depending on their age, and intervention thresholds
in the Ukrainian FRAX model, %

Age (years) ‘Lower e"a'"‘(’;:)" n threshold” | tervention threshold’ (%) ‘U't’lfzsi‘:::fgzi)m
40 2.4 5.5 6.6
45 2.7 6.1 7.3
50 31 6.7 8.1
55 35 75 9.1
60 4.0 8.3 10
65 4.4 8.8 11
70 5.0 9.6 12
75 6.0 11 13
80 6.7 11 13
85 6.9 11 13
90 6.0 10 12
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ing to the FRAX and their age, sex and clinical factor risk
parameters. If their risk exceeds the ‘upper evaluation
threshold’, antiosteoporotic treatment is recommended
without DXA (however, DXA may be performed to moni-
tor a further treatment progress). If their risk does not
reach the ‘lower evaluation threshold’; the woman needs
no additional examination or treatment. If the subject has
an intermediate risk, she needs DXA examination with a
follow-up reassessment of fracture risks and management
tactics (Figure 3).

Thus, the Ukrainian woman of postmenopausal age
(60 years) does not require DXA examination and BMD
measurement if her 10-year major osteoporotic fracture
probability is lower than 4 %. The treatment should be
recommended (with no BMD measurement to evaluate
the fracture risk) if her 10-year major osteoporotic frac-
ture probability is higher than 10 %. However, DXA may
be advised to monitor the effectiveness of antiosteoporotic
treatment. Moreover, if this risk is from 4 to 10 %, ad-
ditional BMD evaluation and fracture risk reassessment
is required. If the DXA results reveal osteoporosis, treat-
ment is required. If, on the other hand, osteopenia or
normal BMD is revealed, major osteoporotic fracture risk
should be reassessed according to the age-related ‘inter-
vention threshold’. Subjects of 60 years who have under-
gone DXA examination require treatment if their 10-year
major osteoporotic fracture probability is 8.3 % or over,
irrespective of osteopenia or normal BMD values.

If the fracture risk is made only of clinical risk factor
calculation (age, sex etc.), and does not include BMD
measurements, the mentioned thresholds concern only
the treatment or additional DXA examination recom-
mendations.

It should also be emphasized that evaluation thresh-
olds that include the additional examination (age-related
interval between the upper and lower thresholds) may
be used only if the femoral neck BMD measurements
are available, any other region (lumbar spine or forearm
BMD) or other diagnostic tool findings (ultrasound den-
sitometry or computer tomography) should not be used.

Discussion

At present, there are three strategies of choosing the
initiation point of osteoporotic treatment that are ac-
cepted by most (though not all) European and US guide-
lines.

1. Low T-score (<£-2.5 SD, defined as ‘osteoporosis’ by
the WHO criteria) of lumbar spine, hip or femoral neck.
It is measured by DXA and referred to as universal in-
strumental criterion for the postmenopausal women and
men aged 50 years and over. The risk evaluation among
the younger women of reproductive age and men (under
50) is performed according to Z-score. Its falling behind
<-2.0 SD is described as ‘under the scale anticipated for
the present age’, which is not a diagnosis. As such, it re-
quires a further examination to determine the causes of
BMD reduction.

2. A history of fragility fracture for men and women of
a postmenopausal age [5, 6, 13] is an indication for the
pharmacological intervention without taking BMD mea-
surements in many guidelines. However, some countries
(Canada, USA, Japan and Scotland) recommend the ini-
tiation of treatment only in case of vertebral and hip frac-
tures [5].

3. High risk of osteoporotic fractures, calculated by the
FRAX, for patients with a low BMD (T-score from >-2.5
to <-1.0 SD) [5, 7]. The decision on antiosteoporotic
treatment initiation is to be made, according to most re-
cent guidelines; various managing strategies may be opted
for.

Nowadays, when developing intervention thresholds
according to the FRAX, three approaches were applied:
a) using fixed values; b) age-related approach, ¢) hybrid
models (various successions of two previous approaches)
(Figure 4).

The fixed thresholds were determined by the dis-
criminating tests on the epidemiology of fractures (Hong
Kong), medico-economical evaluations (USA, Switzer-
land), osteoporosis frequency (China) and analysis of
treatment cost recovery (Japan, Poland) [5]. The age-
related intervention thresholds were first developed by

Probability of major fracture (%)

14

Consider treatment
12

Interention threshold y
10 ‘ P

40 50 60 70 80 90

Figure 2. The additional examination or antiosteoporotic
treatment thresholds in women depending on their age,
according to the Ukrainian FRAX
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Figure 3. Strategy of managing women depending on the major
osteoporotic fracture risk
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NOGG in the UK, to be later introduced by other Eu-
ropean countries and implemented within the acting Eu-
ropean guidelines on postmenopausal osteoporosis ma-
nagement [6].

Among the countries with fixed values, the intervention
threshold in lowest in China (4 % for major osteoporotic
fractures, 1.3 % for hip fractures).

Numerous guidelines by various US societies (National
Osteoporosis Foundation [7], Endocrine Society [17],
American College of Obstetricians and Gynecologists
[18], North American Menopause Society [19], Family
practice [20], National Comprehensive Cancer Network
(NCCN) [21], Institute for Clinical Systems Improve-
ment [22]) and Canadian societies (Osteoporosis Canada
[23], Ministry of Health, British Columbia [24], Society
of Obstetricians and Gynecologists of Canada [25]) set
threshold at 20 %. At the same time, another US soci-
eties (US Preventive Services Task Force [26], Michigan
Quality Improvement Consortiu [27], American Academy
of Family Physicians [28], Institute for Clinical Systems
Improvement [29]) recommend a much lower additional
BMD examination threshold (9.3 %).

The guidelines by the National Osteoporosis Foun-
dation (NOEF, 2014) [7] suggest the following criteria for
antiosteoporotic treatment initiation in postmenopausal
women and men of 50 years and over:

1. Hip or vertebral fracture (clinical or asymptoma-
tic);

2. T-score of the hip, femoral neck or lumbar spine of
<-2.5 SD (by DXA examination);

3. Low BMD (T-score the hip, femoral neck or lumbar
spine between -1.0 and -2.5 SD) by DXA, a 10-year prob-
ability of hip fractures of > 3 and of major osteoporotic
fractures of > 20 by the FRAX.

Similar criteria are recommended by the Endocrine
Society for men (2012) [17].

The above-mentioned criteria were somewhat elaborat-
ed by the US National Bone Health Alliance® (NBHA),
with 45 member societies, representing Centers for Dis-
ease Control and Prevention (CDC), the National Aero-
nautics and Space Administration (NASA), National
Institutes of Health (NIH) and US Food and Drug Ad-
ministration (FDA) [30].

Those guidelines included the following diagnostic
benchmarks for postmenopausal women and men of 50
years and older, suffering from osteoporosis:

1. Hip fracture (irrespective of BMD measurements);

2. T-score of lumbar spine or hip - <-2.5 SD;

3. Osteopenia (T-score from >-2.5to <-1.0 SD) and a
previous clinical or morphometrically confirmed vertebral
fracture, proximal humerus, pelvis or, in some cases, dis-
tal forearm fracture;

4. 10-year probability of hip fracture by the FRAX is
>3 % and 10-year probability of major osteoporotic frac-
tures is >20 %, subjects have osteopenia (T-score from
>-2.5t0 <-1.0 SD) [30].

A similar 10-year major osteoporotic fracture risk
threshold of 20 % is recommended by some national soci-
eties in Slovakia [31], Slovenia [32], Hungary [33], Por-
tugal [34], Spain [35, 36], Greece [37], Austria [38] and
Belgium [39].

A somewhat lower intervention threshold (15 %) is rec-
ommended in Japan (Japan Osteoporosis Society; Japa-
nese Society for Bone and Mineral Research; Japan Os-
teoporosis Foundation) [40] and Switzerland [41]. Some
countries (Finland [42], North Korea [43]) and the US
(American College of Rheumatology (ACR) [44]) use two
criteria — most commonly 10 and 20 % [5].

As it was already mentioned, at the present moment
the recent European guidelines [6] on postmenopausal
osteoporosis management rely upon an age-related ap-
proach to major osteoporotic fracture risk evaluation. A
similar approach was used while developing antiosteopo-
rotic treatment thresholds for the Ukrainian population.
If most European guidelines consider the osteoporotic
risk factor evaluation to be valid with a restricted use of
DXA examination and antiosteoporotic treatment may be
prescribed without the latter, the US guidelines stand by
the BMD measurements [7]. Along with the European
countries [6], we suggest DXA examination for those pa-
tients who have a moderate or high fracture risks accord-
ing to the FRAX. This approach is considered valid only
on condition of optimized X-ray densitometry use.

Reassessment of osteoporotic fracture risk after the
BMD measurements (from moderate to high or low) is
more common in cases when this risk evaluated without

10-year probability 10-year probability 10-year probability
40 40 40
30 30 30
20 20 20
10 10 10
0 0 0
50 60 70 80 90 40 50 70 80 50 60 70 80 90
A Age, years B Age, years c Age, years

4,2019

Figure 4. FRAX models with various approaches to intervention threshold setting.
Notes: A - using fixed values, B - age-related model, C- hybrid model.
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DXA examination is moderate. However, the validity of
reassessment drops with probability getting further away
from the intervention thresholds [15]. This approach
was tested and confirmed in the UK and Canada [15,
45, 46].

The above-mentioned approach suggests that high-risk
patients whose BMD was not measured will provide a bet-
ter response to pharmacological intervention, and it was
confirmed by the earlier studies [47-49], thereby making
this approach financially viable [50].

Our study has several limitations: despite the size of
its cohort (3790 examined female outpatients), the study
was performed at one center (Ukrainian Scientific Medi-
cal Center of Osteoporosis) which is a specialized health-
care provider intended for the osteoporotic patients.
Thus, this sample may not be considered fully represen-
tative of Ukraine as a whole. Furthermore, a large num-
ber of previous fractures and low BMD also reflected on
the findings.

It is worth mentioning that some significant osteopo-
rosis risk factors (height loss, chest kyphosis, low Calcium
and Vitamin D concentrations in the daily diet, high risk
of falls, glucocorticoid treatment and their doses) are not
included into the FRAX algorithm, although they affect
the rates of bone loss and osteoporosis risk. Their addi-
tional analysis along with a 10-year probability of osteo-
porotic fractures may raise the information value of this
instrument and should be recommended in the clinical
practice.

Conclusions

Our study confirmed the effectiveness of the FRAX
evaluation principles, used by the European societies in
their guidelines, though adapted considering the epide-
miological situation in Ukraine. It is evident that by ex-
tending the indications for osteoporosis treatment (not
only relying in T-score of -2,5 SD by DXA) and includ-
ing the results of osteoporosis risk evaluation we increase
the number of patients requiring the treatment and face
economic repercussions. Despite its economic effective-
ness demonstrated in other countries, Ukraine may em-
brace this approach somewhat differently, and thus it re-
quires a further study with evaluation of economic costs
and benefits.
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CTi IepesioMy B aHaMHe31 HeoOXiHa OLliHKa pU3UKY MepeIOMiB 3a
FRAX. Ilpu mepeBullleHHI BEpXHbOI MeXi peKOMEHIOBAaHO aH-
TUOCTEONOPOTUYHE JIiKyBaHHsI 6e3 npoBeaeHHs [APA, npu iioro
3HAYCHHSIX MEHIIIE 3a HYDKHIO MEXKY — JT0OIaTKOBE OOCTEXKEHHST U
JIIKyBaHHS He MOTPiOHI. 3a yMOBM HAassBHOCTI ITPOMIXKHMX ITOKa3-
HUKiB pU3UKy HeoOXinHe nmpoBeneHHs JIPA 3 mepeoliHKowo pu3u-
Ky NiepesioMiB i TakTMKY BeieHHs1. Bucnoexu. J1oseneHo ehekTnB-
HICTh BUKOPUCTAHHS NPUHIUMIB oiHKn FRAX, 1110 3acTOCOBY-

I0ThCSI B €BPOIENCHKUX PEKOMEHIALISIX, ajle 3 ypaXyBaHHSIM elli-
JIeMiOJIOTii OCTEOIMOPOTUIHHUX TepesioMiB B YKpaiHi. He3Baxkaro-
Yy Ha Te, 110 JaHWM MiaxXia € eKOHOMIYHO e(eKTUBHUM B iHILIMX
KpaiHax, oro 3actocyBaHHs B YKpaiHi MOXe BiIpi3HSITHUCH i MO-
TpeOy€e MOJAIBIIOT0 BUBYEHHS 3 EKOHOMIUHOIO OLIIHKOIO 3aTpaT
i mepeBar.

Kio4yoBi cioBa: FRAX®; octeonopos; Mexa BTpY4aHHS; JIiKy-
BaHHST; iaTHOCTUKA; PU3MK OCTEOMTOPOTUIHUX MTEPEIOMiB

MoeoposHiok B.B.", puzopvesa H.B.", Kanis J.A.?, Johansson H.?, McCloskey E.V.?
'YKkpauHcKuli Hay4YHO-MeduYyuHCKUli yeHmp npo6iem ocmeonopo3sa, 'Y «<MHcmumym zepoumonoauu umenu [].®. Ye6omapesa

HAMH Ykpaurel », 2. Kues, YkpauHa

2University of Sheffield Medical School, Beech Hill Road, Sheffield S10 2RX, UK

YKkpamnHckasa Bepcna FRAX: Kputepun gnarHoCcTuKm 1 ie4eHNA ocreonoposa

Pe3tome. Axmyaavnocms. Ha ceronHsumHuMil 1eHb aaropuT™
FRAX® gBnsiercst MH(GOPMATUBHBIM METOIOM OLEHKM pHUCKa
OCTEOTIOPOTUUECKUX TEPEIOMOB, PEaTu30BaHHLIM B €BpOIeEii-
CKHE U aMepUKAHCKHUE PEKOMEHAALMK MO MEHEIKMEHTY OCTeO-
nopo3a. OQHAKO CYIIECTBYIOT pa3iuyuusi OTHOCUTEIbHO TPaHMUIL
BMeELIATEIbCTBA /1151 aHTUOCTEONOPOTUUECKOTO JISUEHUSI, 3aBUCS -
1LIIMe OT CTPaHbl, MOJIEIM OKA3aHWsI MEAMIIMHCKOM MOMOIIU U BO3-
BpallleHUs CpeACTB 3a JeueHue. CobctBeHHast Mmoneib FRAX mo-
siBuJtach B Ykpaute B 2016 rojy, oqHaKO rpaHULIbI BMELIATEIbCT-
Ba JI0 CUX TIOp pa3paboTanbl He 6b1tH. I]eab uccaedosanus: onpe-
JeJIATh TPAHULBI U151 (hapMaKOJOTUUECKOT0 JISYSHUSI OCTEOTOPO-
3a U IOTIOJTHUTEILHOTO 00C/IeI0BaHUS HACETIEHUST YKPAUHBI € 110-
MOIIbIO HaMoHanbHOU Monean FRAX. Mamepuaavt u memoost.
O6cnenoBaHo 3790 amMOynaTOpHBIX XeHIIMH B Bo3pacte 40—90
neT (cpeaHuii Bospact — 61,9 £ 10,0 romga). Pazpaborka rpaHuil
BMeIIATEIbCTBA U TOTIOJTHUTEIbHOM OLIEHKU COCTOSIHUST KOCTHOM
TKaHU C MCIOJIb30BAHUEM JIByXOHEPTreTUUECKON PEHTTEHOBCKOM
neHcutometpuu (PA) npexycmaTpuBaia npruMeHEHUE METOJI0-
soruu, npuHsToit National Osteoporosis Guideline Group B Be-
JINKOOPUTAHWHU, KOTOPasi UCTIOJIb30BaHA U B €BPOIEHCKUX PEKO-
MeHnanusix. Pe3yasmamot. YCTaHOBIICHO TIOBBINICHUE C BO3pa-
CTOM TPaHUIIbI TSI (hapMaKoIOrHYeCKOTO BMEIIATeIbCTBA (BepX-
Hsis rpaHuLa) ¢ 6,6 % B 40 et 1o 13 % B 75—85 ner. HuxHsist rpa-

HUIIA BMEIIATeIbCTBA (HEOOXOAMMOCTh OOCIeNTOBAaHMS) TOCTO-
BEpHO yBeauunBanach ¢ 2,4 % B 40 net 10 6,9 % y KCHILUH B BO3-
pacte 85 net. CTparernsi olleHKM HauWHAETCsl C aHAIM3a B aHaM-
He3e HU3KOTpaBMaTHuecKoro nepejaoma. [1pu ero HaauumMu npu-
HUMAaeTCsl pelieHue O Havaje aHTHOCTEONMOPOTUYECKOro Jieue-
Hus 6e3 mposenenust [1PA. [1pu oTcyTcTBUM MepesioMa B aHaMHe-
3¢ HeoOxoarMa olieHKa pucka repeiomoB o FRAX. ITpu rmpeBbI-
ILIEHWU BepXHEH rpaHULIbI PEKOMEHIYETCSl aHTHOCTEOTIOPOTHYE-
ckoe jiedyeHue 6e3 nposeaeHust JIPA, mpu ero 3HaYeHUSIX MEHbIIIE
HIKHEN TpaHuLbl — JOMOJTHUTEIbHOE 00C/IeoBaHNe WK Jieue-
HUe He HYXHbI. [1py HATMYMK TPOMEXKYTOUHBIX ITOKa3aTeseil pu-
cka HeobxonuMo rpoBeneHmne JIPA ¢ mepeolieHKOl prcka repe-
JIOMOB U TaKTUKM BeaeHus1. Boteoodwt. Jokazana 3¢HeKTUBHOCTD
MCIIO0Jb30BaHMsI TPUHUMIIOB olileHKM FRAX, mpruMeHsieMbIX B €B-
POTIENCKUX PEKOMEHIAIUSX, HO C YIETOM SITUIEMUOJIOTHHI OCTe-
OTMOPOTUYECKUX MepesioMOB B YkpauHe. HecMoTpsi Ha TO, 4TO
JAHHBIN TTOJXO/ SIBJISIETCS 9KOHOMUYECKU 23(DPEKTUBHBIM B Ipy-
IMX CTpaHax, ero MpUMeHeHUe B YKparuHe MOXET OTJIMYAThCS U
TpeOyeT JaibHEHIIero u3ydeHus ¢ SKOHOMUYECKOI OIIEHKOM 3a-
TpaT ¥ MPEeUMYLIECTB.

KioueBbie cjioBa: FRAX®; octeonopos; rpaHALa BMeLIaTe lb-
CTBA; JICUeHHUe; TMarHOCTUKA; PUCK OCTEOMOPOTUIYECKHUX TePesio-
MOB
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