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BaHHAs MaHXXeTa: CIUIIKOM JUTHHHAS WU CIIUII-
KOM y3Kasi MaH)XeTa; «CKOJIb3smas (hyHIOMInKa-
IUS» BCIICACTBHE (POPMHUPOBAHUSA MAHKETHI HE
W3 JIHA JKENTYJKa, a U3 TeJa; MUTPAIHS MaHKEThI
B TPYIHYIO KJIETKY M3-32 HEJIOCTATOYHOH JIJIHH-
HbI a0JIOMUHAIBHOW YaCTH MHUINEBO/A; aXala3usl
MUINEBO/IA, HE BBIABJICHHAS IO OIEPAIHH; TCEB-
Joaxanasus, pPa3BUBINAsCS MOCIE ONEepalud B
pe3yibpTaTe Ype3MEPHOrO CKATHs muIeBoa [12]

ManomeTpust THIIEBOAa MOXKET OBITh IMO-
Jie3Ha TIPU TPOTHO3UPOBAHHWU PE3YJIBTATOB pe-
dyHIOIUIMKAMK Y OONBHBIX C jKajiobaMu Ha
nucharuto. [ToBTOpHAs omepaiys y TakuxX Haiu-
CHTOB C BBISABJICHHOW Hed()PEKTUBHOU MOTOPH-
KOW MHIIEBOJA B COYCTAHHUU C MPUOOPETEHHBIM

YKOPOYCHHUEM IUINEBOJA TOJBKO ycyryouia
CHUMIITOMBI Jric(haruu.

VY nauueHToB C aTUIUYHBIMH CHMITOMaMU
I'OPb (xawenp) B coyetannu ¢ HeapdekTuBHON
MOTOPHUKOH MUINEBOJA TI0 JAHHBIM MaHOMETPUH
nocie (yHIOTUTMKAIMKA HE MPOU30IIO0 YCTpaHe-
HHS ATUTIMYHBIX CHUMIITOMOB.

BuiBoabI

ManomeTpusl THIIEBO/A SIBISETCS HEOO-
XOZUMBIM 3TanoM B OOCIECTOBAaHHU IIAI[MEHTOB
nepes MpoBEJCHUEM aHTHPE(IIOKCHOTO orepa-
THBHOT'O JICYCHHS, OCOOCHHOE 3HAaYeHHE OHa
UMeeT y OONBHBIX C BEIYIIMMH CHUMIITOMAaMH,
CBSI3aHHBIMH C JUc(harueid 1 aTHINYHBIMA CHMII-
tomamu ['OPB.
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N3MEHEHWSI MUHEPAJIBHOM IVIOTHOCTHU KOCTHU 1 TO3BOHOYHBIE
NEPEJIOMBI Y TAIIUEHTOB C CAXAPHBIM ITUABETOM | TUITA
I nasnvnii noaukaunuueckuti cocnumans, Munanckuil ynueepcumem, Munan, Umanus

Llens ucenenoBanus - Hekotopble uccineoBaHUs MOKa3ald HA3KYI0 MUHEPAIbHYIO II0THOCTH Kocti (MITK) 1 moBbimeHHSI#H
PHCK CHMITOMAaTHYIECKHX IIEPEIOMOB Y MAIUEHTOB ¢ caxapHbIM auaderoM 1 tuma (C/I 1 Tuna). Hackonbko HaM U3BECTHO, HUKAKHUX
UCCIICZIOBAHMIT 110 PaCIPOCTPAHEHHOCTH aCHHTOMATUYECKNX MOP(OMETPHYECKUX TT03BOHOYHBIX mepenomoB (VFX) y maiueHToB ¢
C/11 Tuna He npoBoauiIochk. B nanHoM uccnenoBanun Mbl oueHmin MIIK u pacnipoctpanénnocts VEX npu CZI1 tuna. Marepuan u
MeToAsl HecnenoBanus. Mer odcnenosanu 82 maruenta ¢ CJ 1 tuna (26 My»X4uH B 56 JKSHIIUH, B BO3pacTe), KOHTPOIbHAs IpyIa
cocraBmia 82 yenoBeka (22 sxeHumHbl U 60 MyxunH). MIIK nosicHHYHOro OTJea 03BOHOYHHKA U LICHKH OepeHHOM KOCTH (KaKk
Z-xputepuid, Z-LS u Z-FN, cOOTBETCTBEHHO) ¥ pacHpocTpaHeHHOcTh VEX olleHHBaIKuCh TBOMHOM PEeHTIEHOBCKOI abcopOuuomer-
pueit. Pesymnsratet — [Manmentst ¢ CJ1 tuna umenu Gonee uuskuit Z-LS 1 Z-FN, gem B kouTponsHoit rpymre (-0,55 +/- 1,3 nporus
0,35 +/- 1.0, P < 0,0001 u -0,64 +/- 1,1 nporus 0,29 +/- 0.9, P < 0,0001, coorBeTcTBEHHO) U GOJIEE BBICOKYO PAaCIPOCTPAHEHHOCTh
VFx (24,4 nporus 6,1%, P=0,002). Bo3pact, npogommKkuTensHOCTh 3a001eBaHms1, Bo3pacT BbisBiIeHns CJl, MIMKO3MINPOBaHHbIN re-
mornobuH, Z-LS, Z-FN, npeobiananue 0CI0KHEHU# OBUTH OMMHAKOBBI [T ManueHToB ¢ u 6e3 VFx. B moructuueckom perpeccu-
OHHOM aHanm3e, npucyrcteue VFx 6put0 cBsi3zano ¢ Hammanem CJ1 1 timna, Ho He ¢ MIIK. B To Bpemst kak cpeiHed TshKeCTH WM
TspKenble VEX Opumn cBsi3anbl ¢ Hu3koi MIIK mosicHU4IHOTO OT/ena Mo3BOHOYHUKA Y Beeil rpymnmsl nannenToB C/1 1 Tuma u koH-
TPOJILHO IPYNIIbI, He ObLIO BBISIBICHO HUKAKOM CBS3M MEKAY CpefHel TsokecTH wil TshkensiMi VEX 1 MITK nosicauuHoro otaena
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N03BOHOUYHMKA B Tpymme nanuentos ¢ CJI 1 tuma. BeiBoxsr — [lanmentst ¢ CJ] 1 Tuna umerot camkennyio MIIK u yBenmaeHHBIIH
PHMCK aCHHTOMaTHYECKUX IT03BOHOYHBIX IIEPEIOMOB, YTO CBsA3aHO ¢ npucyrcTeueM CJI 1 tuna HezaBucumo ot MIIK.
Knrouegvie cnoea: MuHepaibHast IIIOTHOCTb KOCTH, TIEPEIIOMBI II0O3BOHKOB, CaXapHbIN qua0eT.

V.V. Zhukovskaya, Cristina Eller-Vainicher, V.V. Vadzianava, A.P. Shepelkevich,
I.V. Zhurava, G.G. Korolenko, O.B. Salko, Elisa Cairoli, Paoclo Beck-Peccoz, lacopo Chiodini
VARIATION IN BONE MINERAL DENSITY AND VERTEBRAL FRACTURES
IN PATIENTS WITH TYPE | DIABETES

Objective - Several studies showed low bone mineral density (BMD) and elevated risk of symptomatic fractures in patients with
type 1 diabetes (T1D). To our knowledge, there has been no investigation on the prevalence of asymptomatic vertebral fractures
(VFX) in T1D. In the current study, we assessed BMD and the prevalence of VFx in T1D. Research design and methods. We evalu-
ated 82 T1D patients (26 males and 56 females) and 82 controls (22 females and 60 males). Spinal and femoral BMD (as Z-score,
Z-LS and Z-FN, respectively) and the prevalence of VFx were evaluated by dual X-ray absorptiometry. Results - T1D patients had
lower Z-LS and Z-FN than controls (20.55 +/- 1.3 vs. 0.35 +/- 1.0, P < 0.0001, and 20.64 +/- 1.1 vs. 0.29 +/- 0.9, P < 0.0001, respec-
tively) and a higher prevalence of VFx (24.4 vs. 6.1%, P=0.002). Age, diabetes duration, age at diabetes manifestation, glycosylated
hemoglobin, Z-LS, Z-FN, and the prevalence of chronic complications were similar for patients with and without VFx. In the lo-
gistic regression analysis, the presence of VFx was associated with the presence of T1D but not with lumbar spine BMD. Whereas
moderate or severe VFx was associated with low lumbar spine BMD in the whole combined group of T1D patients and controls,
there was no association between moderate or severe VFx and lumbar spine BMD in the T1D group. Conclusions - T1D patients
have low BMD and elevated prevalence of asymptomatic VFx, which is associated with the presence of T1D independently of

BMD.

Key words: mineral density of bones, vertebral fractures, diabetes.

Type 1 diabetes (T1D) has been suggested
to be associated with an increased risk of frac-
tures [1]. The exact mechanisms accounting for
bone fragility in T1D are not known in detail
[2,3). In most but not all studies, bone mineral
density (BMD), as measured by dual X-ray ab-
sorbtiometry (DXA), appears to be reduced [1-
3]. In particular, in adults, who have reached the
peak of bone mass, the findings are somewhat
heterogeneous, although most studies point to-
ward a negative effect of T1D on BMD [2,4]. In
keeping with this, combined study analysis esti-
mated that T1D increases the risk of clinical frac-
tures by 1- to 2-fold at the spine, 1.5- to 2.5-fold
at the hip, and 2-fold at the distal radius [2]. No
data are available regarding the risk of asympto-
matic morphometric vertebral fracture (VFx) in
T1D patients. This is an important lack of
knowledge, because it is known that the presence
of a morphometric VFx increases the risk of a
subsequent spinal or hip fracture, regardless of
BMD [5]. In addition, a recent meta-analysis
demonstrated an absolute risk of hip fracture in
T1D higher than that expected on the basis of
BMD variation [1]. This suggests that in T1D the
reduction of BMD estimates the fracture risk only
partially. In this study, we evaluated the BMD
and the prevalence of morphometric VFx in a
group of adult T1D patients.

Research design and methods

This cross-sectional case-control study was
performed in the following 3 Belarusian Medical
hospitals: Republic Clinical Hospital of Medical
Rehabilitation (Minsk, Belarus), 1st Minsk City
Clinical Hospital (Minsk, Belarus), and 10th
Minsk City Clinical Hospital (Minsk, Belarus).
From 2007 to 2011, a total of 200 consecutive
T1D patients were evaluated. The diagnosis of
T1D was based on the American Diabetes Asso-

ciation criteria [6]. Inclusion criteria were as fol-
lows: age between 20 and 55 years, duration of
disease >2 years, and eugonadal status. The ex-
clusion criteria were as follows: 1) the presence
of severe chronic kidney disease, 2) the presence
or history of diseases and syndromes associated
with low BMD (i.e., noncompensated hypothy-
roidism, hyperthyroidism, hyperparathyroidism,
intestinal malabsorption, inflammatory bowel
disease, or history of malignancy), 3) intake of
drugs that can influence bone metabolism, 4) the
pregnancy and lactation periods, and 5) the pres-
ence of acute infectious disease. Ultimately, 82
T1D patients were enrolled.

In the same period, 82 healthy subjects
were recruited as controls among 932 subjects
referred to our outpatient clinic by health provid-
ers of general medicine for the suspicion of hypo-
thyroidism or Hashimoto thyroiditis. The control
subjects were enrolled in the study if they had
normal thyroid function and negative autoim-
munity and if they fulfilled the inclusion criteria
(age 20-55 years, eugonadal status) without any
exclusion criteria (the presence of diabetes melli-
tus; the presence or history of diseases and syn-
dromes associated with low BMD, such as hy-
perparathyroidism, intestinal malabsorption, in-
flammatory bowel disease, or history of malig-
nancy; intake of drugs that can influence bone
metabolism; the pregnancy and lactation periods;
and the presence of acute infectious disease).

In all patients and controls, height and
weight were measured and BMI was calculated.
In all subjects, BMD was assessed with DXA
(Prodigy Lunar; General Electric Medical Sys-
tems) and expressed as SD units (Z-values) in
relation to an age-matched reference population
at both lumbar spine (Z-LS) and femoral neck (Z-
FN). BMD was adjusted for weight and classified
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as normal, osteopenic, or osteoporotic on the ba-
sis of Z-LS or Z-FN BMD [7]. We decided to use
both Z-score and T-score because the sample was
composed of premenopausal women and men
younger than 50 years.

Data from lumbar spine scans were used
only if at >3 vertebrae were visualized without
interfering artifacts. Fractured vertebrae were
excluded from BMD measurement. The coeffi-
cient of variation BMD measurements at lumbar
spine and femoral neck was <1.5%. X-ray load-
ing in one projection was 0.04 mSv. In both T1D
patients and controls, the presence of morpho-
metric VFx was assessed with DXA with the
software Vertebral Fracture Assessment (VFA)
from T4 to L4 vertebrae. This software is a pro-
gram within the Prodigy Lunar system, including
a lateral projection of the spine. The manufactur-
er refers to this lateral projection as “dual-energy
vertebral assessment, DVA.” VFx was diagnosed

according to the classification of Genant et al.
[8]. Each vertebra was considered as intact (grade
0) or as having approximately mild (20-25%
compression), moderate (25-40% compression),
or severe (>40% compression) deformity (grades
1, 2 and 3, respectively). The DXA and VFA re-
viewers were blinded to the presence of diabetes.
In all patients with evidence of a VFx on VFA,
conventional spinal radiographs in lateral (T4—
L4) and anteroposterior projection (L1-L4) were
obtained. In all cases, the X-ray evaluation con-
firmed the VFA results.

In T1D patients the presence of chronic
complications was evaluated. Diabetic neuropa-
thy evaluation was based on symptoms, quantita-
tive sensory testing (temperature, vibration, and
pressure perception) and guantitative motor test-
ing (patellar and ankle reflexes). All T1D patients
underwent funduscopic examination.

Table 1

Clinical characteristics of patients with T1D and control subjects
Parameters T1D patients (n=82) Controls (n=82) P
Age (years) 31.1 +/- 8.6 (20-54) 32.9 +/- 5.8 (21-46) 0.11
Height (cm) 169.1 +/- 8.1 (150-188) 168.1 +/- 7.6 (150-188) 0.4
Weight (kg) 67.4 +/- 11.1 (46-100) 67.9 +/- 14.6 (43-131) 0.82
BMI (kg/m2) 23.5 +/- 3.3(17.5-35.6) 23.9 +/- 4.8 (16.6-45) 0.54
Male/female ratio 26:56 22:60 0.61
Diabetes duration (years) 12.8 +/- 8.3 (2-36) - -
Age at diabetes diagnosis(years) 18.6 +/- 8.7 (2-39) - -
Daily insulin dose (U/kg) 0.8 +/- 0.3 (0.12-1.54) - -
HbAlc (%) 8.4 +/- 2.3 (4.4-13.6) - -
HbAlc (mmol/mol) 68 +/- 6.9 (25-125) - -
CICr (mL/min) 101.7 +/- 29.4 (59.1-202.7) 106.4 +/- 33.7 (76.0-246.5) 0.54
Patients with neuropathy 58 (70.7) - -
Patients with retinopathy 35 (42.7) - -
Patients with nephropathy 22 (26.8) - -
T-LS -0.56 +/- 1.3 (-3.1t0 2.6) 0.16 +/- 0.9 (-1.9t0 1.8) 0.001
Z-LS -0.55 +/- 1.3 (-3.3t0 2.8) 0.35+/-1.0(-2.1t03.2) <0.001
Subjects with Z-LS less than-1.0 30 (36.6) 9 (11.0) <0.001
T-FN -0.77+/-1.3(-4.1t0 1.8) 0.12 +/- 0.9 (-2.3t0 1.6) <0.001
Z-FN -0.64 +/- 1.1 (-3.8 t0 1.9) 0.29 +/- 0.9 (-1.8 to 3.5) <0.001
Subjects with Z-FN less than-1.0 23 (29.5) 6 (7.3) <0.001
Subjects with osteoporosis at any site (T-
score -2.5 or less) 9 (14.5) 0 (0) 0.004
Subjects with VFx 20 (24.4) 5(6.1) 0.002
Subjects with mild VFx 14 (17.1) 4(4.9) 0.022
Subjects with moderate VFx 4 (4.9) 1(1.2) 0.37
Subjects with severe VFx 2(2.4) 0 (0) 0.5
Subjects with VFx and Z-LS -1.0 or
greater 11 (13.4) 3(3.7) 0.047
Subjects with VFx and Z-LS -2.5 or
greater 16 (19.5) 5(6.1) 0.018

Diabetic retinopathy was categorized as
nonproliferative, preproliferative, or proliferative
[9]. Diabetic nephropathy was assessed by meas-
uring microalbumin in 24-h urine samples (nor-
mal values <30 mg/day) twice (at enrolment and
after 3-6 months) to determine persistent micro-
albuminuria. Microalbuminuria and macroalbu-
minuria were diagnosed on the basis of albumin
excretion rate between 30 and 300 mg/day or
>300 mg/ day, respectively [9]. For each patient,
the diabetes complication score was calculated on

the basis of the presence of 0, 1, 2 or 3 complica-
tions among neuropathy, retinopathy, and
nephropathy (score of 0, 1, 2 or 3, respectively).
Venous blood samples were taken from all
T1D patients in the morning before the insulin
injection after a 10-h fast, centrifuged, and stored
at 2708C until analysis. Glycosylated hemoglo-
bin (HbAlc, normal value 4.0-6.0%) and serum
creatinine were measured by high-performance
liquid chromatography with autoanalyzer D10
(Bio-Rad) and with analyzer HITACHI 911
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(Roche Diagnostics, Germany), respectively.
Creatinine clearance (CICr) was calculated with
the formula of Cockcroft-Gault: CICr (mL/
min)=[140 — age (years) x weight (kg)/ 72 x 11.3
X serum creatinine (mmol/L)] for males and CICr
(mL/min)=0.85 x [140 - age (years) x weight
(kg)/72 x 11.3 x serum creatinine (mmol/L)] for
females [9].

Statistical analysis was performed with the
SPSS version 18.0 statistical package (IBM Cor-
poration, Armonk, NY). The distribution of vari-
ables was tested with the Kolmogorov-Smirnov
test. The results are expressed as mean +/- SD or
median as appropriate. The comparison of con-
tinuous variables between patients and controls
was performed with the Student t test or Mann-
Whitney U test as appropriate. General linear
modeling was performed to compare the continu-
ous variables between patients and controls after
adjusting for age. The categorical variables were
compared by x2 test or Fisher exact test. The as-
sociations between variables were tested by ei-
ther Pearson or Spearman correlation, as appro-
priate. Multivariate logistic or linear regression
analysis assessed the association between the
presence of morphometric VFx (categorical de-
pendent variable) and the following independent
variables: age, sex, BMI, lumbar spine BMD,
score of diabetes complications (expressed as a
continuous variable), and physical activity. These
variables were chosen because they are factors
known to influence the skeletal metabolism. P <
0.05 was considered significant.

Results

The general characteristics of T1D patients
and controls are reported in Table 1. Age, an-
thropometric parameters (height, weight, and
BMI), sex distribution, and renal function were
comparable between patients and controls. Pa-
tients with T1D had significantly lower Z-LS and
Z-FN and higher prevalence of low BMD (Z-
score less than -1.0). General linear modeling
confirmed these results after adjusting for age.
Moreover, T1D patients showed significantly
higher prevalence of morphometric VFx than
controls did. About the 25% of T1D patients
(n=20) had at least 1 VFx. Among these, 14 pa-
tients had only mild VFx, whereas the remaining
4 and 2 patients had moderate or severe VFX,
respectively; the difference from controls was
statistically significant for mild VFx but not for
moderate or severe VFx (Table 1). Even after
excluding patients with mild fractures, these dif-
ferences were substantially confirmed (T1D vs.
controls, subjects with VFx 85 vs. 1.2%,
P=0.064, respectively).

When analyzing male and female subjects
separately, the results were the same as for the
whole T1D group both for T1D males (T1D
males vs. controls, Z-L.S 21.0 6 1.1 vs. 0.4 6 0.67,
P, 0.001, and Z-FN 21.0 6 1.1 vs. 0.35 6 0.6, P,
0.001; subjects with VFx 23.1 vs. 4.5%, P=0.078,
respectively) and T1D females (T1D female pa-
tients vs. controls, Z-LS 20.34 6 1.3 vs. 0.32 6
1.1, P=0.003, and Z-FN 20.45 6 1.2 vs. 0.27 6
1.0, P=0.01; subjects with VFx 25 vs. 6.7%,
P=0.009, respectively).

Comparing T1D patients with and without
VFX, no differences were found in age, BMI, sex
distribution, diabetes duration, age at T1D mani-
festation, HbAlc, renal function, and physical
activity.

T1D patients with VFx tended, however, to
have a lower BMD at both lumbar spine and
femoral neck and higher prevalences of neuropa-
thy and retinopathy and higher complication
score relative to patients without VFx. The same
trend toward lower BMD at both sites was seen
also in controls with VFx relative to those with-
out. Comparing T1D patients with and without
VFx divided by sex, we found substantially the
same results.

Analyzing diabetic patients together with
controls, we found that the presence of mild,
moderate, or severe VFx was associated with the
presence of T1D but not with spine BMD after
adjusting for age, sex, and BMI (Table 2). Sepa-
rately analyzing T1D patients, we found that the
presence of mild, moderate, or severe VFx tended
to be associated with low spine BMD after ad-
justing for age, sex, BMI, complication score,

and physical activity (Table 2).
Table 2
Odds ratios for the presence of VFx after adjustment
for lumbar spine BMD and other risk factors

Vertebral fractures
Parameters OdQS 95% ClI p
ratio
T1D patients and controls
BMI (1 kg/m2 decrease) 1.05 0.90-1.20 0.43
Age (1-year increase) 1.04 0.98-1.10 0.19
Sex (female) 1.50 0.52-4.10 0.47
Z-LS (Z-score 1-SD decrease) | 1.40 0.90-2.00 0.13
Presence of T1D 4.20 1.40-12.70 0.01
T1D patients

BMI (1 kg/m2 decrease) 1.08 0.70-1.69 0.71
Age (1-year increase) 1.03 0.92-1.15 0.62
Sex (female) 7.63 | 0.49-11858 | 0.15
Z-LS (Z-score 1-SD decrease) | 3.40 0.80-15.40 | 0.096
Complication score (1-unit 1.70 0.60-5.03 0.31
increase)

Physical activity (1 h/day 1.01 0.99-1.03 0.25
decrease)

Controls

BMI (1 kg/m2 decrease) 1.05 0.82-1.37 0.68
Age (1-year decrease) 1.05 0.90-1.25 0.52
Sex (female) 1.46 0.15-14.70 | 0.75
Z-LS (Z-score 1-SD decrease) | 1.60 0.50-3.10 0.62
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Conclusions

To our knowledge, this is the first study
evaluating the prevalence of morphometric VFx
in patients with T1D. We found that BMD was
decreased and the prevalence of morphometric
VFx was increased in T1D patients.

It is well known that T1D patients fre-
guently show low bone mass, the pathogenesis of
which is still not clear [2,3]. In this study, we
confirmed that adults with T1D had significantly
lower BMD and higher prevalence of low BMD
(Z-score BMD less than 21.0) both at the lumbar
spine and at the femoral neck relative to controls,
as already suggested by previous studies [1,4].

In addition to low bone mass, T1D has
been suggested to be characterized by elevated
risk of clinical fractures [1,2,10]; this also is con-
sistent with our results, because in this study
about 25% of T1D patients had VFx. On the oth-
er side, it has been recently suggested that frac-
tures in T1D might be not entirely explained by
reduced BMD [1], as happens in several forms of
secondary osteoporosis [11]. This is in keeping
with the results of the logistic regression analysis
(Table 2), which confirms the association of T1D
with the presence of VFx regardless of BMD.
When limiting the analysis to the moderate or
severe fractures, BMD but not T1D was found to
be associated with VFx. These apparently dis-
cordant findings may have arisen because the
reduction of BMD remains crucial and over-
comes the role of T1D when only more severe
VFx is considered. It is not possible, however, to
exclude the possibility that the number of patients
with moderate or severe VFx (n=5) was insuffi-
cient to evaluate the effect of T1D reliably in this
subset of patients.

Notwithstanding these limits, these finding
are of clinical importance, because the prevalence
of VFx predicts future fractures regardless of
BMD [5] and because the recognition of VFx by
imaging of the spine may change the patient di-
agnostic classification, estimation of fracture risk,

and threshold for pharmacological intervention.

In our sample, no potential risk factors for
VFx other than BMD (among age, sex, BMI,
physical activity, and complications) were found
to be significantly associated with the presence of
VEx in the logistic regression analysis (Table 2).
Because T1D patients with VFx tended to have
higher complication score and higher prevalence
of diabetes complications, in particular retinopa-
thy and neuropathy, the presence of chronic dia-
betes complications might be an adjunctive tool
in addition to BMD in evaluating risk factors for
fractures in T1D. The statistical significance for
complication score was not reached, possibly
because of the large SD and the relatively small
number of patients with VFx. The link between
the presence of the chronic complications and the
presence of osteoporosis in T1D is debated [12—
18]. Recently, the presence of the chronic diabe-
tes complications has been shown to be associat-
ed with low BMD in T1D [4]. In contrast,
Vestergaard et al. [10] showed that the complica-
tions of diabetes other than diabetic kidney dis-
ease add little to the overall risk of fracture.

Some data suggest that the nonenzymatic
glycosylation of type 1 collagen, with subsequent
formation of advanced glycation end products,
has a negative impact on mechanical properties
of cancellous and cortical bone. The alteration of
the organic matrix in bone by advanced glycation
end products could be relevant to increased bone
fragility with aging and in such disease as diabe-
tes [19,20]. This is a suitable explanation for poor
bone quality in T1D. In this study, the lack of
association between BMD and VFx in T1D pa-
tients may suggest the loss of bone quality as a
cause for the increased VFx prevalence in T1D
patients.

In conclusion, this study confirms that
BMD is reduced in T1D. Moreover, it shows that
the prevalence of morphometric VFx is increased
in T1D and not associated only with the reduc-
tion of BMD.
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BbIGOP OFBEMA JIMM®O/JUCCEKINH Y BOJIbBHbBIX MBIHTEYHO-
HNHBA3UBHbBIM PAKOM MOYEBOI'O ITY3bIPS
T'FOY BIIO «bawkupckuii 20cy0apcmeeHHbll MeOUYUHCKUL YHUBEPCUMEN)
Munzopasa Poccuu, 2. Ypa

TpoaHatM3MUpOBaHbl PE3yIbTAThl JedeHHs 292 NMAlMEeHTOB ¢ MbIIICYHO-HHBA3HBHBIM PAKOM MOYEBOIO Iy3bIPS 3a MEPUOJ €
2006 mo 2012 rr. IIpoBeseH MOJEKYISIPHO-TEHETUUESCKUI aHAIM3 MOJMMOPQHBIX JIOKYCOB reHoB LuToxpoMoB P450: CYPIAl
(A2455G), CYP1A2 (T-2464delT), rnyration S-tpancdepassr: GSTM1 (del), GSTP1 (A313G); IIpoBeneH aHamm3 MOTMMOPQHBIX
JIOKYCOB THX I'€HOB y IALMEHTOB ¢ HHBA3MBHBIM PAKOM MOYEBOTO ITy3bIps C TUM(OTreHHbIMU MeTacTa3aMu U 0e3 HUX. BbIsABIICHbI
T@HOTHIIbI, ACCOLIMUPOBAHHBIE C PUCKOM JUM(OreHHOr0 METacTa3HPOBAHHSI.

Kniouesvie cnoga: pak, MO4EBOii Iy3bIPb, OHKOMAPKEPBbI, TTOIUMOPPU3M.

V.N. Pavlov, A.A. Izmaylov, T.V. Viktorova, S.M. Izmaylova,
L.M. Kutliyarov, M.F. Urmantsev, V.Z. Galimzyanov, I.l. Muratov
CHOOSING THE SIZE OF LYMPH NODE DISSECTION
IN PATIENTS OF MUSCLE-INVASIVE BLADDER CANCER

Treatment results (2006-2012) of patients with invasive (N=292) urinary bladder carcinoma were analyzed. Molecular genetic
analysis of cytochrome gene P450 polymorphous locus was carried out: CYP1AL (A2455G), CYP1A2 (T-2464delT), Glutathione
S-transferase: GSTM1 (del), GSTP1 (A313G); Furthermore, analysis of these genes polymorphous locus in patients with invasive
urine bladder carcinoma with and without lymphogenic metastases was carried out. Genotypes associated with lymphogenic metas-
tasis risk were identified.

Key words: cancer, urinary bladder, oncomarkers, polymorphism.

B nocnegnue roasl B Poccun Bo3pacTaer
KOJINYECTBO OOJBHBIX PAaKOM MOYEBOTO ITy3bIPA
(PMID). Tak, B 2010 r. BuepBsle BoLsBiIeH 12721
cinyuair 3aboneBanust PMII. OO6muii npupoct
3aboneBaemoct PMII ¢ 2000 o 2010 rr. cocTa-
Bun 22,57% [1,5]. PanukanbHash UCTIKTOMUS C
Ta30BOM JMM(paAJTEHIKTOMHEH SIBISIETCS  «30J10-
TBIM CTaHJAPTOMY JICUCHUS WHBA3MBHOTO paka
moueBoro my3eips (MPMII) [8,10]. OOuienpu-
3HaHO, YTO HaJW4yhe JUM(POTEHHOTO METacTa3H-

pOBaHHUS 3HAYMTENILHO YXY/ALIAET MPOTHO3 3a00-
JIeBaHUs, a CYIISCTBYIOLIME METO/ABbl OLCHKU
pucka JUM(OreHHOTO MeETacTa3upoBaHHs HE
MMEIOT JI0OCTaTOYHO# noctoBepHoctH [11]. Mera-
CTaTHYECKOE MOpaXKCHUE JIMM(OY3JIOB YBEIUYH-
BaCT PUCK MECTHOTO PEIUANBA U HPOrPECCUH
3aboseBanus [4]. B HacTosIee BpeMs B CBA3HU C
Pa3BUTHEM MOJIEKYJISIPHON TCHETHKH TPOBOIUTCS
AKTUBHOE M3Y4YCHHE JOMOJTHUTEIBHBIX MapKepoB
nporHo3a 3aboJieBaHusl, 00bEANHEHHBIX TEPMH-
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