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ABSTRACT Objective: In previous studies, it was found that the sensi-
tivity of major osteoporotic fracture (MOF) threshold of 9.3% or higher cal-
culated by the Fracture Risk Assessment Tool (FRAX) scale to detect
disease for osteopororsis (OP) screening in women aged 50-64 was low.
The aim of this study was to evaluate whether the FRAX scale is sufficient
to detect women under 65 years of age with OP requiring bone mineral den-
sity (BMD) screning. Material and Methods: The study included 114 post-
menopausal women aged 50-64 years who were diagnosed with OP by
BMD screning. We calculated the sensitivity, specificity, and area under the
receiver operator characteristic (ROC) curve (AUC) of MOF risk >9.3%
and >8.4% (proposed new cut-off) to detect OP as well as the FRAX risk
threshold for hip fracture (HF). Results: The old and new recommended
FRAX threshold were able to identify 0.9% (n=1) and 1.8% (n=2) of all pa-
tients for BMD screening. The sensitivity and specificity of a FRAX-calcu-
lated MOF risk >9.3% and MOF risk >8.4% were 0 and 93.4%, 0 and
97.9%, respectively. The AUC was equal to 0.498 [95% confidence inter-
val (CI) 0.367-0.630], demonstrating the quite poor test performance. In our
population, the FRAX risk threshold calculated for MOF was >4 (with
31.3% sensitivity and 53.6% specificity). The FRAX risk threshold calcu-
lated for HF was >0.4 [with 75% sensitivity, 39.2% specificity and, 0.549
(95% CI 0.416-0.683) AUC, demonstrating relatively poor test perfor-
mance]. Conclusion: The results of our study show that the recommended
FRAX threshold value requiring screening with BMD screning is high for
the detection of OP in postmenopausal women under the age of 65. A review
of both the FRAX threshold and the risk factors used in the FRAX tool may
be considered. Further studies are needed for this.
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OZET Amag: Daha 6nce yapilan galismalarda 50-64 yas arasi kadinlarda
osteoporoz (OP) taramasi i¢in Kirik Riski Degerlendirme Araci (FRAX) &1-
¢egi ile hesaplanan %9,3 ve iizeri major osteoporotik kirtk (MOF) esiginin
hastalik tespitindeki duyarliligimin diisiik oldugu tespit edilmistir. Bu calis-
manin amact, FRAX 6&l¢eginin kemik mineral yogunlugu (KMY) dl¢iimii
gerektiren OP'li 65 yas alt1 kadinlar1 saptamada yeterli olup olmadigini de-
gerlendirmektir. Gere¢ ve Yontemler: Calismaya KMY ol¢iimii ile OP ta-
nis1 konulan 50-64 yas aras1 114 postmenopozal kadin dahil edildi. OP’yi
saptamak igin 6nerilen >%9,3 (eski cut-off) ve >%8,4 (yeni cut-off) MOF
riski degerlerinin duyarlihigi, 6zgiilliigii ve alic1 operatdr 6zelligi [receiver
operator characteristic (ROC)] egrisi altinda kalan alani [area under the
curve (AUC)] hesapladik. Ayrica bu hesaplama kalga kirig [hip fracture
(HF)] riski skoru i¢in de yapildi. Bulgular: Eski ve yeni 6nerilen FRAX
esigi, BMD taramasi i¢in tiim hastalarin %0,9’unu (n=1) ve %1,8’ini (n=2)
tespit edebildi. FRAX ile hesaplanan >%9,3 ve >%8,4 MOF riskinin du-
yarlihg1 ve 6zgiilliigi, sirasiyla %0 ve %93,4, %0 ve %97,9 idi. AUC, MOF
riski i¢in 0,498 [%95 giiven araligi (GA) 0,367-0,630] olarak hesaplandi ve
oldukga zayif test performansini gosteriyordu. Bizim popiilasyonumuzda
MOF riski i¢in hesaplanan FRAX risk esigi >4 idi (%31,3 duyarlilik ve
%353,6 ozgiilliik ile). HF riski i¢in hesaplanan FRAX risk esigi >0,4 [%75
duyarlilik, %39,2 6zgiilliik ve AUC 0,549 (%95 GA 0,416-0,683) ile] olup,
nispeten zayif test performansi gosteriyordu. Sonug¢: Calismamizin sonug-
lar1, 65 yas alt1 postmenopozal kadinlarda OP tespiti i¢in 6nerilen KMY 6l-
¢limii ile tarama gerektiren FRAX esik degerinin yiiksek oldugunu
gostermektedir. Hem FRAX esiginin hem de FRAX aracinda kullanilan risk
faktorlerinin gézden gegirilmesi diistintilebilir. Bunun igin ileri ¢caligmalara
ihtiyag vardir.
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Osteoporosis (OP) is a progressive systemic
skeletal disease characterized by decreased bone min-
eral density (BMD) and bone strength, increased
bone fragility and fracture risk, and deterioration in
the microarchitecture of bone tissue. OP is an impor-
tant public health problem that increases with age and
causes morbidity and mortality. The most important
cause of morbidity and mortality in OP is osteo-
porotic hip fractures (HF). HFs are associated with
reduced quality of life, limitations in ambulation,
chronic pain, disability, and loss of independence.
Dual energy X-ray absorptiometry (DEXA), which
is used in the diagnosis and follow-up of OP, is a
proven, widely used, highly sensitive, and non-inva-
sive method in determining BMD screening.'> OP is
defined by the World Health Organization (WHO) as
having a BMD screning below -2.5 standard devia-
tions of the T score compared to young adults in the
same population. However, osteoporotic fractures
can be seen not only in patients who are osteoporotic
according to BMD screning and T-score, but also in
the osteopenic group.® Since BMD screning values
are affected by ethnic, genetic, gender, age, environ-
mental, and regional factors, it has been reported that
the BMD screning values of the Turkish population
are lower than the reference values in various DEXA
devices and the prevalence of OP is higher."> How-
ever, the risk of osteoporotic fractures in the Turkish
population has also increased significantly.* Various
factors such as increasing age, previous fracture, his-
tory of osteoporotic fracture, and cortisone use are
taken into account in the evaluation of osteoporotic
fracture risk. Early diagnosis of this important disease
is necessary for the prevention and treatment of possi-
ble complications. DEXA detects OP and/or osteope-
nia before fracture occurs. It determines the rate of
bone loss with repeated measurements and gives in-
formation about the effectiveness or failure of the treat-
ment.> DEXA is accepted as the gold standard in
determining the risk of fracture, but it is insufficient
on its own to predict fractures. Although low BMD
screning scores are an important risk factor for osteo-
porotic fracture, fractures may also occur in some os-
teopenic patients. In other words, BMD screning can
not accurately predict future fractures. For this reason,
risk assessment indices have been developed to iden-

122

tify risk factors other than BMD screning. To serve
this purpose, an algorithm called Fracture Risk As-
sessment Tool (FRAX), which can be calculated on
a computer-based logarithmic table, has been created
by WHO to determine the risk of osteoporotic frac-
ture.*

FRAX is based on an individual patient model
of osteopenic patients using clinical risk factors with
and without a femoral neck BMD measurement or T-
score, showing the probability of a 10-year HF and a
major osteoporotic fracture (MOF) (proximal femur,
vertebrae, humerus, distal radius). Accordingly
FRAX, if the risk of HF is 3% and the risk of MOF
is 20% or more, the patient should be considered as
at risk for osteoporotic fracture and treatment should
be given. In this way, patients in the low-risk group
do not receive unnecessary treatment, and patients in
the high-risk group are more likely to receive treat-
ment independent of DEXA. In the algorithm model
defined as FRAX, age, gender, body weight, previ-
ous fragility fracture, presence of fracture history in
the parents, smoking, glucocorticoid use (more than
5 mg/day for more than 3 months), rheumatoid arthri-
tis, other secondary causes of OP, and excessive al-
cohol consumption was determined as the factors
used to determine the absolute fracture risk of indi-
viduals.* Some disadvantages of the FRAX value are:
a) the absence of some important fracture risk factors
such as vitamin D deficiency, diabetes, and thyroid
disorders, b) BMD evaluation being limited to the
femoral neck T-score value, c) the fracture risk being
over- or under-estimated. and d) can not be used in
treated patients.’ It is also recommended to evaluate
screening for OP in women younger than 65 years
with an estimated 10-year risk of MOF of 9.3%
(equal to that of a 65-year-old white woman with no
other FRAX clinical risk factors) or greater with the
FRAX scale. In previous studies, it was found that
the sensitivity of this threshold to detect disease for
OP screening in women aged 50-64 was low.*”
Therefore, in 2018, the US Preventive Services Task
Force (USPSTF) reported a recommendation state-
ment that referenced a cut-off to recommend BMD
testing as a MOF risk of 8.4% instead of 9.3% for
women under 65.'° The aim of this study was to eval-
uate whether the FRAX scale is sufficient to detect
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women under 65 years of age with OP requiring
DEXA. Another aim of the study is to determine
other risk factors that are not included in the FRAX
scale.

I MATERIAL AND METHODS

This retrospective study was directed at the Depart-
ment of Physical Medicine and Rehabilitation in
Bezmialem Vakif University and Ankara Etimesgut
Sehit Sait Ertlirk State Hospital. The trial protocol
was confirmed by the Ethics Committee of Bezmi-
alem Vakif University (date: November 11, 2022, no:
2022/325). The study was conducted in accordance
with the principles of the Declaration of Helsinki.
Consent form was obtained from all patients partici-
pating in the study.

The study included 114 postmenopausal
women aged 50-64 years who applied to the De-
partment of Physical Medicine and Rehabilitation of
Bezmialem Vakif University and Ankara Etimesgut
Sehit Sait Ertiirk State Hospital between May 2021
and 2022 and were diagnosed with OP by DEXA (T-
score <-2.5 at the lumbar spine or femoral neck).
The postmenopausal period for women was consid-
ered at least 12 months of amenorrhea. Exclusion
criteria are as follows: the patients younger than 50
years of age, previously performed DEXA, previ-
ously using medication for the diagnosis of OP, with
a history of fracture, previously receiving hormone
replacement therapy, and with any disease (such as
gastrointestinal disease, endocrine and renal disor-
der, hemiplegia, malignancy) leading to secondary
OP. The data of the patients such as age, height,
weight, body mass index (BMI), concomitant
chronic diseases [hypertension (HT), hyperlipidemia
(HPL),
menopause duration, smoking and alcohol use, frac-
ture history, family history of fracture, and gluco-
corticoid use were collected retrospectively from

rheumatic disease], menopausal age,

hospital records. Moreover, the level of serum cal-
cium, magnesium, parathormone, alkaline phos-
phatase, and 25(OH) Vitamin D and lumbar spine
(L1-L4) and femoral neck T scores determined by
BMD screning were recorded. MOF and HF risk
scores obtained without femoral neck T score were
calculated with the FRAX Tiirkiye model.
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STATISTICAL ANALYSIS

Descriptive statistics of qualitative variables in the
study were given as numbers and percentages, and de-
scriptive statistics of quantitative variables were given
as meantstandard deviation. Intra-group comparisons
could not be made due to the large difference in aver-
age between the groups to be compared. However, we
evaluated the sensitivity and specificity of each risk
score (MOF and HF). We calculated the areas under
the receiver operating characteristic (ROC) curve
(AUQC) to assess the discriminatory ability of the dif-
ferent risk scores. All the statistical tests were under-
taken with a confidence interval (CI) of 95% and with
the use of the SPSS statistical package(Version 26.0.
Armonk, NY: IBM Corp).

I RESULTS

The mean age of the patients was 56.86+4.61 years. Of
all patients, 83 (72.8%) and 46 (40.4%) had OP of the
lumbar spine and femoral neck, respectively. The mean
BMI of patients was 27.43+4.25. Of the patients, 69.3%
(n=79) were non-smokers, 30.7% (n=35) were smok-
ers. None of the patients had alcohol use. Of the pa-
tients, 29.8% (n=34) had a family history of fracture
and 70.2% (n=80) had no family history of OP. The
mean age of menopause was 45.04+6.03 years. The
mean duration of menopause was 12.13+6.99 years.
The percentages of chronic diseases were 33.4% for HT
(n=38), and 8.9% for HPL (n=10). The mean of MOF
and HF risk score were 4.7% and 0.7%, respectively.
The old and new recommended FRAX threshold were
able to identify 0.9% and 1.8% of all patients for BMD
screening. Since one patient had a MOF risk score
>9.3% and two patients had a MOF risk score >8.4, in-
tergroup comparisons could not be made statistically
due to small sample size in our population. The demo-
graphic, characteristic and laboratory findings of the
patients are presented in Table 1.

The sensitivity and specificity of a FRAX-cal-
culated MOF risk >9.3% for detecting OP of the
femoral neck and/or lumbar spine were 0 and 93.4%,
respectively. The sensitivity and specificity of a
FRAX-calculated MOF risk >8.4% for detecting OP
of the femoral neck and/or lumbar spine were 0 and
97.9%, respectively. The AUC was equal to 0.498
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TABLE 1: The demographic, characteristics and laboratory findings of the patients.

MOF risk score 29.3% MOF risk score <9.3% MOF risk score 28.4 MOF risk score <8.4
Variables (n=1) (n=113) (n=2) (n=112)
Age (year) 57 56.88+4.63 56.5£0.71 56.87+4.65
Body mass index 284 27.4+4.22 28.4+3.61 274421
Smoking
Yes 0 (0%) 35 (30.7%) 0 (0%) 35 (30.7%)
No 1{0.9%) 78 (68.4%) 2 (1.8%) 77 (67.5%)
Family history of fracture
Yes 0(0%) 34 (29.8%) 0(0%) 35 (30.7%)
No 1(0.9%) 79 (69.3%) 2(1.8%) 77 (67.5%)
Age of menopause (year) 53 44.96+6.01 494566 44,95+6.04
Duration of menopause (year) 22 12.04+6.96 16.5+7.78 12.05+6.99
The level of vitamin D {ng/mL) 10.80 14.71£7.77 11.18+0.54 15.06+7.78
The level of parathormone (ng/L) (range 15-68) 63.7 70.64+25.0 88.60+35.21 70.26+24.78
The level of alkaline phosphatase {U/L) (range 43-115) 83 83.30+23.69 85+2.83 83.26+23.79
The level of calcium (mg/dL) (range 8.6-10.6) 9.9 9.5+0.35 10.05+0.21 9.48+0.34
The level of magnesium {mg/dL) (range 1.6-2.6) 211 2.03+0.16 2.05+0.09 2.03+0.16
Chronic diseases
None 0(0%) 57 (50%) 1(0.9%) 56 (49.1%)
Hypertension 1(0.9%) 37 (32.5%) 1(0.9%) 37 (32.5%)
Hyperlipidemia 0(0%) 10 (8.8%) 0(0%) 10 (8.8%)
All values are expressed as meanzstandard deviation, number and percentage; MOF: Major osteoporotic fracture.
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FIGURE 1: ROC curve for an estimated Fracture Risk Assessment Tool major osteoporotic fracture risk 29.3% (left picture) and hip fracture risk 20.4% detected in our po-
pulation (right picture) for discriminating between persons with bone mineral density T-score <-2.5.

ROC: Receiver operating characteristic.

(95% C10.367-0.630) (Figure 1). This demonstrated
the quite poor test performance of the recommended
9.3% MOF risk threshold for OP detection with
DEXA. In our population, the FRAX risk threshold
calculated for MOF was 4 and greater. The sensitiv-
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ity and specifivity of this threshold for the detection
of OP by DEXA were 31.3 and 53.6%, respectively.
We also calculated the FRAX risk threshold for HF.
It was 0.4 and higher. The sensitivity and specifivity
of this threshold for the detection of OP by DEXA
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were 75 and 39.2%, respectively. However, the AUC
was equal to 0.549 (95% CI 0.416-0.683), demon-
strating relatively poor test performance (Figure 1).

I DISCUSSION

Risk factors for OP include age, ethnicity, family his-
tory, female gender, decreased physical activity, low
body weight, low calcium intake, vitamin D defi-
ciency, excessive tobacco or alcohol use, glucocorti-
coid use, early menopause, and secondary causes.
Apart from low BMD screning values, risk factors
for fracture development are age, previous fragility
fracture history, and steroid use. Therefore, current
guidelines have emphasized the usefulness of com-
bining BMD screening and clinical risk factors to de-
termine an absolute risk of fracture and to decide
which patient should be treated and monitored. The
National Osteoporosis Foundation (NOF), the Inter-
national Society for Clinical Densitometry (ISCD),
and the USPSTF suggest BMD screning for post-
menopausal women over 65 age, regardless of risk
factors. Women with previous fragility fractures do
not need BMD screening as they have OP by defini-
tion of fragility fracture. For postmenopausal women
younger than 65, NOF and the ISCD recommend
BMD testing for women with additional risk factors.
Although there are many tools used to estimate frac-
ture risk, FRAX is among the most widely used tools
to estimate fracture risk. In previous studies, the per-
formance of the FRAX tool was generally evaluated
in older women over 65 years of age and focused
mainly on HFs. There is some uncertainty as to
whether this screening tool will have the same per-
formance in early postmenopausal women.*® There-
fore, we evaluated whether the FRAX scale is
sufficient to detect women under 65 years of age with
OP requiring DEXA. In our study, the sensitivity and
specificity of a FRAX-calculated MOF risk >9.3%
and MOF risk >8.4% for detecting OP were 0 and
93.4%, 0 and 97.9%, respectively. According to our
study, the old and new FRAX-calculated MOF risk
thresholds was able to detect only 1 and 2 patients
with OP. This indicates that the recommended
FRAX-calculated MOF thresholds are insufficient to
determine the vast majority of women with a T-score
<-2.5. Moreover, the FRAX risk threshold calculated
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for MOF was >4% in our population. This threshold
was lower than the results obtained in studies by Cran-
dall et al. (5.04%) and Bansal et al. (5.5%). However,
the sensitivity and specifivity of this threshold for the
detection of OP by DEXA were 31.3 and 53.6%, re-
spectively. This could be interpreted as that the factors
used to determine the absolute fracture risk of individ-
uals in the FRAX algorithm model may be revised.”*

Trémollieres et al. evaluated whether a risk score
identifying clinical risk factors for an MOF and com-
bining these factors with the BMD screning or FRAX
score improved the ability to identify women at high
risk of fractures in early postmenopausal women.
They found that the mean FRAX value (average
probability of having a major OP fracture over the
next 10 years) was 3.8%=2.4. They also found that
the sensitivity, specificty, and AUC of FRAX and hip
BMD screning was 49%, 70%, and 0.63, respectively
and the sensitivity, specificity and AUC of hip BMD
screning was 55%, 70%, and 0.66, respectively. This
value indicated that the FRAX tool had a poor sensi-
tivity for fracture prediction. They also identified the
clinical risk factors such as a spine BMD screning,
personal history of fracture, number of pregnancies
(3 or more), and current postmenopausal hormone
therapy use as important predictors of an MOF.
Therefore, they also examined whether adding parity
to the predictive model that included FRAX signifi-
cantly improved the ability to identify women at high
risk of fractures and found that the new FRAX+par-
ity score with an AUC of 0.65 was not superior to the
FRAX or hip BMD screning score alone. Moreover,
they examined the discriminant value of a simple risk
score containing the four factors (age, hip BMD
screning, fracture history, and parity) that best pre-
dicted fracture. They found that this model-based risk
score with an AUC of 0.69 was significantly better
than FRAX alone, but not better than hip BMD scren-
ing alone. After excluding women who started post-
menopausal hormone therapy during follow-up, due
to the overestimation of fracture risk, they reanalyzed
and found the same result for FRAX (AUC=0.64),
hip BMD screning (AUC=0.69), FRAX+parity score
(AUC=0.63), and the model-based risk score
(AUC=0.63). They also found that the use of post-
menopausal hormone therapy and having 3 or more
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children resulted in a significant protection against
fractures.® Although adding new clinical risk factors
to FRAX did not significantly improve fracture pre-
diction based on the results of this study, we think
these risk factors might be revised because our study
had low specificity, sensitivity, and AUC values due to
the absence of some risk factors (such as alcohol con-
sumption, previous history of fracture, family history
of fracture, glucocorticoid use, and rheumatoid arthri-
tis) in the FRAX tool in our study population. Ulti-
mately, the task of a screening tool should be to detect
occult disease before fracture occurs and serve for
early initiation of treatment. Therefore, further studies
are needed to identify additional clinical risk factors.

Crandall et al. compared the FRAX tool with the
Simple Calculated Osteoporosis Risk Estimate
(SCORE) tool and the Osteoporosis Self-assessment
(OST) tool in postmenopausal women 50 to 64 years
old. They found 34.1% sensitivity, 85.8% specificity,
and 0.60 AUC for the ability of FRAX to detect a
femoral neck T-score <-2.5% in the study popula-
tions, whereas the sensitivity, specificity, and AUC
rate was 74.0%, 70.8%, and 0.72 for the SCORE and
79.8%, 66.3%, and 0.73 for the OST. This indicated
that the ability of FRAX to discriminate between
women with and without densitometric OP was sig-
nificantly lower than SCORE and OST. They noted
that in their study population, a FRAX threshold of
5.04% would increase the sensitivity of FRAX to
80.2% while reducing the specificity to 40.9% for de-
tecting OP of the femoral neck in this age group.
They emphasized that the FRAX threshold of >9.3%
for screening women aged 50-64 would not identify
the vast majority of women with T-score <-2.5. They
suggested that current OP screening guidelines are
mostly based on studies in women 65 years of age
and older, and there is limited data on optimal OP
screening strategies for young postmenopausal
women. They also found that the 10-year FRAX-pre-
dicted MOF risk >4.1% captured 90.7% of partici-
pants with a femoral neck T-score <-2.5.7 This
threshold is equivalent to the FRAX risk threshold
calculated for MOF (>4%) in our study.

Bansal et al. evaluated whether the DEXA indi-
cation seems appropriate based on the FRAX tool and
other risk factors and the performance of the 9.3%
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MOF risk threshold to detect OP. MOF risk calcula-
tion without BMD screning with FRAX in 82 of the
patients (27.9%) was found to be 9.3% or more. They
found that the overall sensitivity and specificity of
9.3% for the MOF risk calculated with FRAX was
37% and 74%, respectively, for the detection of OP.
They suggested that 9.3% of the USPSTF-recom-
mended MOF risk threshold for OP screening in
women aged 50-64 years had a low sensitivity to de-
tect OP.® The results of our study were compatible
with this study. Moreover, Bansal et al. found that
lowering the FRAX risk threshold to 5.5% would in-
crease the sensitivity of detecting OP from 37% to
80%, but decrease the specificity from 74% to 27%.
They suggested that in a disease such as OP with clin-
ically significant morbidity and mortality, a screening
test should have greater sensitivity than specificity
and a lower risk threshold may increase the sensitiv-
ity of detecting densitometrically defined OP in pre-
menopausal women.® According to the results of our
study, we also agree with them on this issue.

Azagra et al. evaluated the FRAX tool to mea-
sure its discriminative capacity as a model for the pre-
diction of osteoporotic fracture compared to the
BMD screning model, as well as to measure predic-
tive capacity and goodness of fit among the Spanish
female population. They also provided information
on the frequency of risk factors for osteoporotic frac-
tures. They found that the AUC for MOF and HF
using FRAX without DEXA was 0.686 (95% CI
0.630-0.742) and 0.883 (95% CI 0.827-0.938), re-
spectively. They demonstrated that clinical risk fac-
tors are age, previous fragility fracture, low BMI,
rheumatoid arthritis or glucocorticoid intake, as in
other previous studies. They also found that the
FRAX tool showed a good discrimination capacity to
detect women at high risk of fragility fractures, but it
is better for HF than major fracture. They suggested
that the estimation capacity of the FRAX tool without
BMD screning is better for HF prediction in women
under 65 years of age, but needs some adjustment.’
Considering HF with higher AUC compared to MOF,
the results of our study is consistent with this study.
Based on these results, it can be thought that not only
the MOF risk score but also the HF risk score should
be taken into account when using the FRAX tool.
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Ghannam et al. determined whether FRAX iden-
tifies women under the age of 65 with OP needing
BMD screning. They also tried to characterize
women under the age of 65 with OP that FRAX fails
to identify and provide descriptive data on their study
population. MOF risk calculation without BMD
screning with FRAX in 51 of the patients (45.1%)
was found to be 9.3% or more (high risk group). They
demonstrated that the sensitivity of FRAX for iden-
tifying women with a T-score <-2.5 and a history of
fracture was 40% and 32%, respectively. They also
found that the sensitivity of FRAX for identifying
women with a T-score <-2.5 or identifying women
with a history of fracture was 32%. When they low-
ered the MOF from 9.3% to 8.4%, they found the sen-
sitivity for this threshold value to be 43% and they
identified 3% more women under 65 (later diagnosed
with OP) who needed BMD screning. They proposed
that the FRAX tool alone fails to define many women
under the age of 65 with OP in requirement of BMD
screening.'’ In our study, the sensitivity and speci-
ficity of a FRAX-calculated MOF risk >9.3% and
MOF risk >8.4% for detecting OP were 0 and 93.4%,
0 and 97.9%, respectively. Our findings regarding the
poor sensitivity of the FRAX tool are consistent with
previous studies. Moreover, Ghannam et al. showed
that older age, long postmenopausal period, excess
number of FRAX risk indicators, and a MOF risk of
9.3% or higher are important risk factors for deter-
mining women under 65 with OP. They demonstrated
a significant relationship between the detection of OP
and age, ethnicity, postmenopausal period, number
of FRAX risk factors, fracture history, family history,
smoking, and glucocorticoid use. They also sug-
gested that adding the number of postmenopausal
years to the screening tool could help identify more
women who would benefit from BMD screning.
They also proposed that more studies are needed to
explore the effective and additional risk factors to im-
prove existing screening tools used in clinical prac-
tice.!” We also agree with them on this issue.

As noted in previous studies, the results of our
study also indicate that current USPSTF recommen-
dations for OP screening are inadequate and miss
many women with OP who would benefit from BMD
screning and treatment. The purpose of BMD screen-
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ing is to identify postmenopausal women with a T-
score <-2.5 and to initiate pharmacological therapy
to prevent fractures in this group. The role of the
screening test is to define silent disease where early
intervention can prevent a bad outcome. Therefore,
the ability of the FRAX tool to detect individuals with
a BMD screning T-score of -2.5 or less is of great
clinical importance. As hip BMD screning increases
exponentially with advancing age, osteoporotic frac-
tures affect the lumbar spine more than the hip in
early menopause. Moreover, vertebral fractures are
asymptomatic in the majority of cases (about two-
thirds). The FRAX tool also has a number of limita-
tions such as dose exposure to glucocorticoids,
concurrent data on lumbar spine BMD, trabecular
bone score (TBS), hip axis length (HAL), fall history,
Type 2 diabetes, migration status, and novelty of pre-
vious fracture.'"'> Most of the clinical risk factors in-
cluded in the FRAX tool (notably, family history of
fractures, current use of systemic glucocorticoids,
high alcohol intake, and rheumatoid arthritis) were
not significantly associated with fracture risk in our
population. In addition, our results highlight the need
to revise the screening guidelines for OP detection.
A review of selected clinical risk factors may be help-
ful in improving the performance of the FRAX tool.

The limitations of our study are small sample
size, retrospective nature, limited study population
(therefore it cannot be generalized), not including pa-
tients with a history of fracture and using hormone
replacement therapy and inability to make a compar-
ison in terms of clinical risk factors due to small sam-
ple size. However, our results are similar to those of
previous studies.

I CONCLUSION

In summary, FRAX can be a valuable tool for as-
sessing fracture risk in women under 65, but it should
not be the sole determinant for recommending DEXA
scans. Clinical judgment, additional risk factors, local
guidelines, and patient preferences should all be con-
sidered when making decisions about OP screening
and DEXA scans in this population The results of our
study show that the recommended FRAX threshold
value requiring screening with DEXA is high for the
detection of OP in postmenopausal women under the
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age of 65, consistent with previous studies. Consid-
ering that the task of a screening tool is to detect oc-
cult disease, a review of both the FRAX threshold
and the risk factors used in the FRAX tool may be re-
garded. In the position paper of the International Os-
teoporosis Foundation and the European Society for
Clinical and Economic Aspects of Osteoporosis, Os-
teoarthritis and Musculoskeletal Diseases, it has been
suggested that the need for diagnostic criteria be
questioned as the field moves toward risk-based as-
sessment and intervention, including adjustments to
FRAX and guidance thresholds to distinguish high
risk from very high risk to optimize the use of an-
abolic agents.!> Moreover, the next generation of
FRAX, including novel and updated existing risk fac-
tors, is being developed. FRAX Plus, an enhanced
version of the tool, incorporates additional parame-

ters and refinements to further enhance risk assess-
ment accuracy and clinical utility. The adjustments
in FRAX plus are recency of osteoporotic fracture,
high exposure to oral glucocorticoids, the informa-
tion on TBS, falls history, HAL, and concurrent data
on lumbar spine BMD screning. FRAX plus offers
clinicians the ability to further refine risk prediction,
optimize detection of those at highest risk of fracture
and initiate appropriate treatment.'*!> Further studies
are needed to develop FRAX plus.
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