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FRACTURE RISK IN APPLYING GLYPHLOZINES IN PATIENTS WITH
DIABETES MELLITUS
Bobro L. N., Andrusha A. B.
Kharkiv National Medical University, Kharkiv, Ukraine
Department of General Practice - Family Medicine and Internal Diseases
bobro1959@gmail.com

Objectives: to assess the fractures risk and indications for drug therapy in patients with type
2 diabetes mellitus against the background of continuous use of glyphlozines (Dapagliflozin).

Material and methods: 65 postmenopausal women with type 2 diabetes were examined.
The duration of continuous use of Dapagliflozin at a dose of 10 mg was up to 2+1,8 years. The av-
erage age of women was 63,4+2,1 years. FRAX® and QFracture algorithms were used to predict
fractures over the next 10 years. Bone mineral density was investigated by double x-ray absorp-
tiometry (DXA). Results processing of the study was carried out using the program SPSS 17.0 for
Windows.

Results: The risk of osteoporotic fractures according to the FRAX technique was found in
44 (67.6%) examined, which is significantly greater than when using DXA (p <0.05). According to
the FRAX method, the borderline indices for initiating anti-osteoporotic treatment were lower than
the general population ones in 20 (30,7%) examined, 24 (36,9%) patients needed additional exami-
nation and determination of bone mineral density. There were no significant differences between
the FRAX and QFracture used models (p>0,5).

Conclusions: In patients with diabetes mellitus who have been taking SGLT-2 inhibitors for
a long time, the risk of predicted osteoporotic fractures is significantly (p<0,5) higher using the
FRAX and QFracture methods compared with densitometric examination. The boundary indicators
for the start of anti-osteoporotic treatment in patients of the study group are lower than the general
population ones and need to be updated annually using the QFracture algorithm.

Key words: risk of fractures, diabetes mellitus, glyphlozines.

At present, it is known that diabetes mellitus (DM) leads to a decrease in bone
mineral density (BMD), and the fracture risk of the proximal part of hip in patients
with type 2 diabetes is 1,7 times higher than one in the control population [1]. It is al-
so noted that the value of BMD for predicting the risk of fracture cannot be abso-
lutized, fractures can occur even with normal BMD values [1,2]. The accuracy of the
risk assessment of fracture in patients with diabetes mellitus can be improved by in-
tegrating clinical risk factors and BMD [2, 3].

As one of the factors of osteodestruction, the side effect of prolonged use of a
new class of sugar-lowering drugs, glyphlozines, is being studied. Inhibitors of the
Sodium Glucose Co-transporter subtype 2 in the kidneys (SGLT-2), glyphlozines, re-
duce plasma glucose levels by reducing its reabsorption in the proximal renal tubules.
A decrease in blood glucose occurs independently of insulin and function of pancre-
atic beta cells. In Ukraine, Dapagliflozin, Empagliflozin and Canagliflozin are regis-
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tered. Clinical studies of these drugs have shown their effectiveness in reducing gly-
cemia and glycated hemoglobin in patients with type 2 diabetes. In addition, glyph-
lozines showed a number of positive non-glycemic effects: weight loss, reducing the
risk of cardiovascular complications in patients with type 2 diabetes. Glyphlozines
are well tolerated by patients, rarely cause hypoglycemic conditions. However,
SGLT-2 inhibitors can adversely affect bone mineral metabolism by increasing tubu-
lar reabsorption of phosphates and increasing parathyroid hormone secretion, as well
as due to the decrease the amount of vitamin 1,25 (OH) D in the blood [4,5,6]. The
risk of fractures may increase; such data have been reported for Canagliflozin [5,6].
According to the results of a meta-analysis by Tang H. L. et al., Dapagliflozin thera-
py did not significantly affect the markers of bone resorption and bone formation [7].
However, the effects of glyphlozines on bone metabolism and the risk of fractures in
elderly patients continues to be studied.

A modern strategy for preventing bone fractures in adults is stratification of pa-
tients into risk groups according to bone mineral density. The high-risk group requir-
ing medical treatment includes patients with T-criteria < 2.5 [2, 3]. To improve the
accuracy of bone fracture prognosis, algorithmic models for assessing the risk of frac-
tures based on special questionnaires have been developed. These questionnaires
make it possible to calculate the probability of bone fractures in men and women, tak-
Ing into account the comorbidity in the patient, heredity, lifestyle characteristics, drug
treatment, and other factors. Moreover, risk diagnosis is possible without taking into
account the BMD. Using the Fracture Risk Assesment Tool (FRAX), the 10-year
probability of a hip fracture and other typical fractures associated with osteoporosis
can be calculated [2]. In addition, the QFracture algorithm was developed to deter-
mine the absolute risk of fractures, which differs from FRAX in the ability to calcu-
late the risk of bone fracture from 1 year to 10 years. It includes a broader list of
questions than FRAX regarding the patient's tendency to fall, somatic pathology, in
particular diabetes mellitus [8].

Objectives: to assess the fractures risk and indications for drug therapy in pa-
tients with type 2 diabetes mellitus against the background of continuous use of
glyphlozines (Dapagliflozin).

Material and methods. A study was conducted of 65 postmenopausal women
with type 2 diabetes. The duration of continuous use of Dapagliflozin at a dose of 10
mg was up to 2+1,8 years. The average age of women was 63,4+2,1 years. The histo-
ry of diabetes mellitus was 13+2,5 years, body mass index was 32,4+0,51 kg/m2. The
structural and functional state of bone tissue was determined by double X-ray absorp-
tiometry (DXA). In addition to the BMD study, the minute test for assessing the risk
of  osteoporosis was used for patients. The FRAX® algorithm
(http://www.shef.ac.uk/FRAX) was used to determine bone fracture probability in pa-



71

tients over the next 10 years. Additionally, the QFracture algorithm was used to de-
termine the absolute risk of bone fractures. Processing of the research results was car-
ried out by methods of variation statistics implemented by the standard application
package SPSS 17.0 for Windows. The relationship between the variables was studied
by constructing contingency tables. For this purpose, when analyzing the table speci-
fies the absolute number and percentage of observations in columns and rows; Pear-
son y-square (y2) criterion. The diagnostic value of the FRAX and QFracture Scores
models was calculated using ROC analysis. The parameters were evaluated with an
accepted level of statistical significance not lower than 95% (p <0,05).

Results. According to the results of the minute test and anthropometric exami-
nation, it was found that a high risk of osteoporosis occurred in 35 patients (53,8%).
According to DXA results, 30 (46,1%, p<0.05) patients from the high-risk group
showed the presence of osteopenia of varying degrees, with osteoporosis in 12
(18,4%) patients (2 = 5,5, p<0,05), which was the basis for the appointment of anti-
osteoporotic therapy. 44 (67.6%) of the examined patients were assigned to the risk
group, assessing the 10-year probability of osteoporotic fractures using the FRAX
method, which is significantly higher than when using DXA (p <0.05). According to
studies conducted by V.V. Povoroznyuk and N.V. Grigoryeva in 2014, when using
the Austrian FRAX model for Ukrainian women in the postmenopausal period, the
criteria for starting osteoporosis therapy are FRAX-total and FRAX-hip 11.5 and
2.5%, respectively, and indicators of 7.0 and 1.5 points are the criteria for additional
examination and determination of BMD. According to the FRAX method, the border-
line indices for the start of anti-osteoporotic treatment were noted in 20 (30,7%) pa-
tients, while they were lower in comparison with the general population (the bounda-
ry indices for the start of anti-osteoporotic treatment were FRAX-total 10,5%,
FRAX-hip — 2,1%). The border indices for starting anti-osteoporotic treatment of
QFracture total were 9,1%, QFracture hip - 4,3%. According to the FRAX algorithm,
24 (36,9%) examined patients needed an additional examination with BMD determi-
nation. According to ROC analysis, the diagnostic value of both models in our study
was average, there were no significant differences between the used models (AUC
ROC FRAX 0,72 at CI 0,49-0,96; AUC ROC QFracture 0,70 at CI 0,48 -0,99,
p>0,5). However, QFracture, unlike FRAX, makes it possible to assess the risk of
fracture from 1 year to 10 years, revealing an increase in the risk of fracture of QFrac-
ture-total after 5 years by 2.8 times and QFracture-hip by 3 times.

Conclusions. In every second patient with diabetes mellitus, who have been tak-
ing NGLT-2 for a long time, osteopenia was revealed as result of clinical and instru-
mental examination. The risk of predicted osteoporotic fractures in the examined pa-
tients was significantly (p<0.5) higher by the FRAX and QFracture methods com-
pared with densitometric examination. The boundary indicators for the start of antios-
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teoporotic treatment in patients of the study group are lower than the general popula-
tion ones. A high risk of osteoporosis is not always associated with a low BMD, with
normal or threshold values of the T-criterion, the patient may have a rather high ten-
year risk of osteoporotic fractures. When deciding on the need for anti-osteoporotic
therapy in patients with diabetes mellitus who have been taking SGLT-2 for a long
time, we must rely not only on the densitometric study, but also on the assessment of
the risk of osteoporotic fractures using the FRAX and/or QFracture method.

Reference:

1. Ruyatkina, L. A. Sostoyanie kostnoy tkani pri sakharnom diabete 2 tipa / L. A.
Ruyatkina, A. V. Lomova, D. S. Ruyatkin // Farmateka. — 2013. — Ne 5 — S. 25—
31.

2. Clinician’s guide to prevention and treatment of osteoporosis // National Osteopo-
rosis Foundation. — 2013. — 54 p.

3. Povoroznyuk V.V. Otsenka vozmozhnostey ispol'zovaniya avstriyskoy modeli
FRAX v prognozirovanii riska osteoporoticheskikh perelomov u ukrainskikh
zhenshchin / V.V. Povoroznyuk, N.V. Grigor'yeva // Bol'. Sustavy.
Pozvonochnik. — 2013. — Ne 3. — S. 19-28.

4. Rieg T. Development of SGLT1 and SGLT?2 inhibitors / Rieg T., Vallon V. //
Diabetologia. — 2018. — V. 61 — P. 2079-2086.

5. Ferrannini E. Sodium Glucose co-transporters and their inhibition: clinical physi-
ology / Ferrannini E. //Cell Metabolism. — 2017. — V. 26 — P. 27-37.

6. Lopaschuk G.D. Empagliflozin's fuel hypothesis: not so soon / Lopaschuk G.D.,
Verma S.// Cell Metabolism. — 2016. —V.24. — P. 200-202.

7. Tang H.L., Li D.D.,Zhang J.J. Lack of evidence for a harmful effect of sodium-
glucose co-transporter 2 {SGLT2}inhibitors on fracture risk among type 2 diabe-
tes patients: a network and cumulative meta-analysis of randomized controlled tri-
als // Diabetes Obes. Metab. — 2016. —V. 24. —P. 200-202.

8. QFracture®-2013 risk calculator [web source]. — Access mode: www.gfracture
org.released

PU3UK INEPEJIOMIB I1PU 3ACTOCYBAHHI I'TI®JIO3UHIB
Y ITALOIEHTIB 3 IYKPOBUM JAIABETOM
boopo JI. M., Auapymia A. b.

Meta po00TH: OI[IHUTH PU3UK MEPEIIOMIB 1 TTOKA3aHHS JJI MEIUKAMEHTO3HO1
Teparii y MamieHTiB 3 IyKPOBUM J11a0€TOM 2 THUITy Ha TJi MOCTIHHOIO 3aCTOCYBaHHSI
rniIIo3uHIB (Ianartigio3uny).
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Marepian i meroau. O0cTexeHo 65 xiHOK B moctMmeHnomnaysi 3 L] 2 Tumy.
TpuBanicte 6e3mepepBHOr0 3acTOCyBaHHA Aamariiiao3iny B m031 10 mr ckiama g0
2+1,8 pokiB. CepenHiil Bik *K1HOK - 63,4+2,1 pokiB. Anamues L/] - 13+2,5 pokis. s
MIPOTHO3YBAHHS TEPEsIoMiB B HaOImk4l 10-poKiB BUKOPHUCTOBYBAIUCS AITOPUTMH
FRAX® 1 QFracture. MIIIKT nocnimkyBanacs METOAOM TOJBIHHOI peHTreHao-
copouiomerpii (DXA). OOpobOka pe3ynbTaTiB JOCHIKEHHS 31HCHIOBAIAcs 3a JI0MO-
moroto rporpamu SPSS 17.0 for Windows.

Pe3yabratu. Pusuk ocTteonmopoTHYHUX IMepenoMiB 3a Meroaukord FRAX
BCcTaHOBJIeHUH y 44 (67,6%) 00cTe)KeHUX, IO TOCTOBIPHO OUTBIIE, HIXK MPU BUKOPH-
ctanHi DXA (p<0,05). 3a meronukoro FRAX mnorpanuuHi NOKa3HUKHU ISl TOYATKY
AHTUOCTEOIOPOTUYHOIO JIIKYBaHHS OyJin HUXKYE 3arajpHonomyssinidaux y 20 (30,7
%) obcTexxeHux, B JojaTkoBoMy oOcTexkeHH1 Ta Bu3HaueHHi MIIKT morpeOysaino
24 (36,9 %) mamienTa. JIoCTOBIpHHX BiAMIHHOCTEH Mi>K BUKOPHUCTOBYBAHMMH MOJIC-
nsmu FRAX 1 QFracture He BigzHaueno (p>0,5).

BucHoBku. Y XBOpuX Ha IyKpOBUM Jia0eT, sIKi TPUBAJIUN Yac MPUUMAIOTh 1H-
riditopu HI'JIT-2, pu3uk mporHo3oBaHuX OCTEONMOPOTHYHUX MEPEIOMIB TOCTOBIPHO
(p<0,5) Bummit 3a merogukamu FRAX 1 QFracture B mopiBHSHHI 3 MOKa3HUKaAMH
JCHCUTOMETPUYHOTO OOCTEKEHHS. | paHNYH] MOKa3HUKH VISl IOYATKY aHTHOCTEOIO-
POTUYHOTO JIIKYBaHHS y MAIl€EHTIB JOCIIKYBAHOI TPYMHU HIDKYE 3aralibHOMOIYJIS-
HIAHUX 1 TOTPEOYIOTh IOPIYHOI0 YTOUYHEHHS 3a fonomoroto anroputmy QFracture.

Knrouosi cnosa: puzux nepenomis, yykposuii diabem, enigpno3unu

PUCK INEPEJIOMOB IIPU ITIPUMEHEHUU TJIN®JIO3UHOB Y
MMAIIUEHTOB C CAXAPHBIM IMABETOM
BboOpo JI. H., Auapyma A. b.

Ilesb padoThI: OLICHUTH PUCK NIEPETOMOB M NTOKA3aHUA 1JI1 MEAUKAMEHTO3HOM
Tepanuu y NalueHTOB C CaxapHbIM aAuadbeToMm 2 Tuma Ha (OHE MOCTOSHHOTO TPUMe-
HeHus MUQIIO3UHOB (Hanaraudio3uxa).

Marepuas u Meroabl. OOciieoBaHbl 65 XKeHIIUH B mocTMeHomnay3e ¢ CJ1 2
tumna. J{IuTenbHOCTh HEMPEPHIBHOTO MpUMEHEHUs aanariaudiao3uHa B po3e 10 mr
coctaBmia n1o 2+1,8 ner. Cpeguuii Bo3pact xeHuuH - 63,4 £ 2,1 roga. Anamue3 CJ[
- 13+£2,5net. Jlng mporHO3UpOBaHUs MepenoMoB B Ommkaimue 10-1eT ucnoiab3oBa-
auch anroputMbl FRAX® u QFracture. MIIKT uccnenoBaiack METO10M JABONHOM
pentrenadbcopouromerpunn (DXA). OOpaboTka pe3ylbTaTOB HCCIEIOBAHUS OCY-
IIECTBIISIIACh ¢ mMoMoIIbio porpamMMbel SPSS 17.0 nis Windows.

PesyabTaTel. Puck octeonoporudyeckux mnepenoMoB mno meroaumke FRAX
yctaHoBleH Yy 44 (67,6%) o0clienoBaHHBIX, YTO JOCTOBEPHO OOJIbIlIE, YEM TPH UC-
nonb3oBaHu DXA (p<0,05) ITo meronuke FRAX morpaHuyHble TOKa3aTeau IS



74

Hayajga aHTHOCTEOMOPOTUYECKOTO JICUCHHs] ObLIM HUKE OOIIENOMyISIUOHHbBIX Yy 20
(30,7%) oOcnenoBaHHBIX, B IOMOJHUTEIBHOM obOciienoBanuu u onpeaeiacHun MITIKT
Hyxjainoch 24 (36,9%) nauuenTa. J{OoCTOBEpHBIX OTIMYUN MEXKIY UCIOJIb3yEMbIMU
mozaensamu FRAX u QFracture He ormeueno (p>0,5).

BoiBoabl. Y OOJBHBIX CaxapHbIM JUA0ETOM, JJIUTEIBHO NPUHUMAIOUIUX
HI'JIT-2 uHruOuTOpsl, pUCK MPOrHO3UPYEMBIX OCTEOMOPOTHYECKUX TEPEIOMOB  10-
ctoBepHo (p<0,5) Beiie o meroaukam FRAX u QFracture mo cpaBHEHHUIO C MOKa-
3aTeNISIMU ICHCUTOMETPUUECKOr0o 00CieioBaHus. [ paHuYHbIE MTOKa3aTeNu JJIs Havya-
Jla aHTHOCTEONOPOTHYECKOIO JIEUECHUS y MAIlMEHTOB HCCIEAYEeMOW TPYMHIbl HUXKE
OOIIETOMYJISIUOHHBIX U HYXIAIOTCS B €KErOJHOM YTOYHEHHUU C TOMOIIBIO aJro-
putma QFracture.

Knrwoueswvie cnosa: puck nepenomos, caxapuulil ouabem, 2iughio3umbl.

YK 113:165.742
AKCHOMATHKA AHAJIMTUYECKOM MEJIUIIUHBI KAK
JTIOKA3ATEJIbHAS BA3A KJIMHUYECKOM ®APMAKOJIOTHH
TopoxTun A. M.

Vaiceopoockuil HayuoHanbhwill yHusepcumem, 2. Yorceopoo, Ykpauna
Meouyunckuti paxynomem, kagpeopa buoxumuu, papmarxonocuu u Gu3uiecKux me-
MOo008 ledeHust ¢ KypCoM AHATUMUYECKOU MeOUyUuHbl
toralx@ukr.net

Jloka3zartenbHas 6a3a KIMHUYECKOM (hapMaKoJIOTUH OCHOBBIBAETCS HA MPHUHIIMIAX HaJJIeKa-
HIEH KIMHUYECKON NpakTUKUA. E€ MEeTONO0JIO0rHs MpearoyaraeT UCCIEeI0BaHUs PENPE3CHTaTUBHBIX
napaMeTpoB OpraHu3Ma B CPaBHEHUH C Tpynmnoi ‘miane6o’. AKCHOMAaTHKa aHAJIMTHYECKOW Meau-
LUHBl TPAaKTyeT KIMHUYECKOE COCTOSHHE KAaK KOMIUIEKC MPOTOCUMIITOMOB, BBIWICHSIEMBIX W3
OOBIYHBIX CHMIITOMOB IyTEM BHUPTYalbHON JE3MHTErPalliM, BBIJCIAIOLICH BCE AJIEMEHTpaHbIE
dbopMupyIOLIE KOMIIOHEHTBI 3TOro cuMmmrToma. IIpoTocuMnToMbl, Kak NpUKIAAHbIE KaTerOpHH,
JOCTYIIHBI YETKOMY METPUYECKOMY IIPEACTABICHUIO B N-MEPHOM JUAarHOCTHYECKOM IIPOCTPAHCTBE
KJIMHUYECKUX COOBITHH. AKCMOMAaTHKa aHAJUTUYECKONW MEIHMIMHBI MPEIOCTABISIET IVIABHYIO POJIb
IPOTEHHAM: peLenTopaM, 3H3MMaM U 3H3UM-TIOA00OHO pearupyroumM coeiuHeHusM. X akTuB-
HOCTb 3aBHCHT OT psifia FOKCTAPEAKIIMOHHBIX CIIAraéMbIX, SMIMPHUUYECKAsl BEIMUMHA KOTOPBIX YETKO
BBIPAKAETCS] THIIEPKOMIUIEKCHBIMA YUCJIAMHU. BaXHO, 4TO MX aKTMBHOCTbH 3aBHCHUT OT IPOCTpaH-
CTBEHHOU KOH(popmarmu ux OeIKOBOW CTPYKTYphl. TpeTudHas CTpykTypa GOpMHUpPYET MPOCTpaH-
CTBEHHBIE OYEpTaHUs IPOTEMHOB U YaCTUYHO 3aBUCUT OT BIUSHUN FOKCTapEaKMOHHOU cpenpl. [la-
paMeTpbl 3TUX BIMUAHUN JOCTYNHBI KOPPEKLIUH B TpeOyeMOM HalpaBJIEHUH, a CIeI0BaTEIbHO, 0-
CTyIIHA peajan3anus KOHUEIIHUH ‘yIPaBIsieMOro JICYCHHS .

Knwueswie cnoga: ananumuueckas meOuyuna, Mempuxa, npomocumMnmom, KCmapeaxyu-
OHHas cpeoa.




