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98965¢%0
3030 1 ©odgBHom (T1D) ©93509g0mwo 300900 3Jeollogo3oMEgdosh, MmamOE ave-Lobberdsmmgms
055350309000 (aL) Fo0seo Moligol IJmby 3060900. EOLE030Ydos B30 1 SBIGHOM s535WIINE 353096¢Jdd0 o
296L539MYdOoM F30MgferMm356 353833030, MO ORBMBOMIIMWO 56 SMOL S FYLdsTOLSE 5Mols3ITMOLSESS
6593mObsegdo. 33930l JoBsbos 4E030MgdMwo 390myEmdoboL, MMmymemE LagOMM Jnwgl@gobol bosgbmlidozm

ALGHOL 3OMABMBMo Tobsliosmgdegdol gxsligds. dsbows s FgmmEYdo: 33¢g3sL LoydzEsE g™ Godo 1
05093 0L dJmbyg 9-s6 18 fiarsdyg (13+2.82) sbisgol 230 d53d30Ls s dmbatol domgodow®o 33¢30L dmbsigdgdo,

3wobogs 9935@0d0l  3mb6GH06396G0@b. FMsBHol LsgOmm  JmaglBgmobo(TC) gobolsbmgms 12-Lssmosbo  ©sdol
80ddoerol 39392, mJbosBs-3gamgdlosHel dgmmeom, Atellica® CH sbsgroBo@m@ol (Siemens Healthcare Diagnostics
Inc.) 393mygbgdom. Loghomm Jmwgl@g®obol mby dmds@gdmws BRsomzaws Mmas (TC) = 200 dp/coer. HbAlc-l
15Q0sbMBEBHOIM VOMGOMYDs ©oER0bs ROC sbserobol Lsdwysegdom. Fggagdo: HbAlc-ob @Hglb@o LagHom
JoemgbBgeobol 3GmabmBolsmgol 8.45%-0s60 BOMOdWom, bslosm@gds BmdogMo FaMmdbmdgwmdom (59.65%) s
30050 b3g30x03OMd0m (87.28%), Moz d0momgdl, MM s0bodbmwo dsb39690gwo MaMm gi39dGHMG0s Loghmm
JgbEgmobol (TC) dmds@gool ol Madolmgol, 3oty dolo L3Mmobobyolmgol. Bmdoghos sYd0mo dgwaaol
360abmBMo oM dMEgds - 60.71%, Fo0o0s YoMymBomo IR0l 3MMAbmBYmo VoMmgRdIMWgds - 86.78% s
©0536mLG0319M0 LoBYLEY - 80.43%. s13369d0: HbAlc >8.45% 9g0dangds go0mygbgdwyer 0dbsl GmamMa L3gEoR03MGO
0600035¢™M0  Loghmm  Jmanglidg®obol dmds@gdol bsgs®ommm sMlgdmdolmgol; HbAlc-ol dgsMmgdom  ©sdagro
93™36mdgemdob g53m 0g0 56 358MEYIds MMM B3M0bobaoL gHMsEIMHMO Fgommo.

1533560m Lo¢gzgdo: Logmm JoegliGgMobo, 030 398maEmdobo, ROC sbscrobo, damdbmdgermds,
13930B0IOMDS.

dgbsgogo

Godo 1 osdgBom (T1D) 93500900 3060930  JsboBo3oM@Ydosh, OmamOE  yme-
LobbrdsGEzms 993500900l (b) dowowo  GOoL3OL  JJmbg  3oMgdo. gLE-00  QodmfzgyEo
1033000056Mds 59 353096(¢)90d0 MEO-MEX IO TgBH0s ©OdYGHOL 0TJmbg 30MgdMb Tgomgdoo [1].
©ob030©gdos 1 GHo3ol ©0s09EHOL EMmML Av9e-LoLHBEPISMOZMS I5350JOJIOL J5MYPIW SVOIMIOMEIO S
90x80E0MJOS©O  MOLZ-BIJGMO0s, 53 byl Mygmdl  s0gMMbEamMBOL  ©IBIsMHYIL ©s -
LolbEdsMM3zmMs  935MdOL  BOEIL  mMY30969800m  ss3do  [2].  sEagbowos, GMI w0300V O
390mymdobol (HbAlc) ygmggwo 1%-0sbo do@goom, mee-Lobbeeds®gms 9mgegbgdol  serdsmmds
0BMads 11%-sb 16%-0g bmeem Lobbedo avy3mbol mbol dgd30M9ds IPIIOMIE  S0LEbYdS
©030vMH 3OMmBowdy [3].

©obE030©Y30s G030 1 OsBYEHOM 9350JOIN 3530963JOT0 S bl 3MMMYIdOm F30MHermzgsb
0530390390, HMAWGBILSE EOdYGOL bsbIm3wg obBHMMOs 5J3m, oM0MOPIE ORBMBOMYdMEO 56 GOl
3515305M0Ls 5533M@BowgdO [4].

doM0omso bsffoemo

IsLsEos s 9gommEgdo: 33¢93L LRIz g™ G030 1 0sdYGHOL ddmbg 9-sb 18 Fersdwy
(13+2.82) sbozol 230 d53330Ls O FMBIMEOL domgdodom®mo 33egz0L dmbo3gdgdo, 3wobogs Tgyswsdols
3063062963 0w@9b.

Bo@ongol  3Mo@ghondgdo: GHodo 1 85dMosbo  ©osdgBHOL  ©IEILEHMMGOMWO  ©osbmbo,
d3mdol/dgM30L 0bRMOIoMmIdIMWo MsbbIMds; gs8mGogbzol 3MoGgMomdgdo: Bbgs dg@sdmmmGo 36
060036006 mmo  ©s5350PY00, GMIMmPOoE  93egbsl  HEIBL  O30ENMO  IGMBOEWDY, wo3oG
360Omxzoby dmgdgo 390035996 gd0l domgds.
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65GOL  boghmm  JmwgbBgmobo (TC) asbobsbEzes 12-bssmosbo ©sdol doddogrol 9oy,
mgboEIBs-39MHMJLoEBsL Fgmmom, Atellica® CH sbogrobs@m®ol (Siemens Healthcare Diagnostics Inc.)
299mygbgdom

LsgMM JnEgbBgMobol Mmby dmds@EHgdyems@ Bsomgows Gmas  (TC) = 200 /. HbAlc-b
L5@05BMLAGH03M WOMPOYds  ©3R0BEs ROC s65¢woBol Lydmoegdom, dGEol J3gdmo BsMomdols
dgx3sbigdsls AUC: 0.5 - 56 5Jgb d60836gcrmds, 0.6-0.7 - bLyb@o; 0.7-0.8 - Bmdogho, 0.8-0.9 - 3sGao.
BEGOGOLEGH03MM0 FYFs3905 BoBEOMES 3OIMAMTJOOL 3539¢0L - SPSS 23-0b godmygbgdoom.

B3960 3300930l F0Bsb0s 03000 39dMPEMBdOBOL LosabmliBolzm VoMmYdMEYdIOL oS
0300900l (33¢00539d0l MM

890093990: b396L JogH 59m 33w g 3mbG0by96GT0 erozomgdmmo 390mywmdobol 3603369 mds
996990 5.0%-0056 13,65-0009(Lodw95em 8603369 mds 7.13+2.79), beagom 65@0b baghome Jowqbdgdobo
- 100.12 3p/coe-s6 317.293%/ -0 Lsdwoerm 360d3bgwmds -( 175.83 + 37.13 mg/dL)

HbAlc-l 33dbmdgemds s B3gE0x0wOHMmds bygMomm Jmwaldgobol ds@gdol mzsebsbmolom
§o60magbowos 1 oog@sdslis s 1 sbGowdo:

3bMogo 1. Gmz dGmols J3gde GsGmMmdo, 36GmybabomMmgdswo gsgdm®o Te>=200
Area Under the Curve
Test Result Variable(s): HbAlc

95% Confidence Interval
BSOOMOO Std. Error® P Lower Bound Upper Bound
0.747 0.043 <0.0001 0.663 0.831
ROC Curve
1.0 .
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Diagonal segments are produced by ties.

©053M585 1. ROC 360

ROC 36¥@0 sx3obgdl, 659gbs 3oMys dgmdwos HbAlc-l 36083690mmdol  bsdwgsemgdoo
0035b0bmm XgRBgdOL ©OLIM0T06530s - EMMIsMOo vs BmdsBHIdIEo bagdomm Jogb@g®obo.

960l J3gdem gsGmmdo - AUC = 0.746(95% CI: 0.663 — 0.831), p < 0.001

0.746 — BmdoghHo Lobmlidg, Cut off=8.45%.
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HbAlc-b 960836900mdol, Gmamea 9mdsGgdyeo  Logmomm  Jmwmqbdg®obol  Lsosabmbidozm
3obobosmgdgdo dm39999w0s 2 gbGowdo.

3b®ogo 2. LsgBhomem Jmengls@g®obols lssosgbmls@ozm dsbslsosmgdengdo

356539¢3®o 09608369emds 95%CI
9(IbMOYMdS 59.65% 46.7 - 71.38
13930B0YOMBS 87.28% 815-91.45
9C090 9 b 3HMybmB
QERIPOPO FYRIEOD FHOBBBIT 60.71% 47.63 - 72.42
©OMOIGES
56 9 L 3HMgbmb
PRITBOPO CIRIBOD 20ORABITO 86.78% 80.95 - 91.03
QOO0
©0536mbGH03ME0 LobMLEg 80.43% 74.83 - 85.04

B3960 330930 9900929005 583969, Mmd HbAlc-ol Ggl@o LagMomm Jmwgl@g®obol 3GMmabmbolsmzgol
8.45%-0560 BLMOBW00 bsLosMPYOs BmBogho FgMmdbmdgwrmdom (59.65%) s Fswsero B3gE30B0IIMMB00
(87.28%), ®53 800 GOL, H™MB 5©0b0dEo 3sB396909w00 MGO™ 9x39dGHWIM0 LEgOM JrrglEghobols (TC)
3m353gdol  ©oaLEBMMIdOLmZ0L, 300G dolo L3Mobobaobmzgol.  BmBoghos EIEIdoMO  TgEgaoL
300bnHBMo oMM gds - 60.71%, Bo0ow0s  OOYMBomo 9wJaoL 3MMmAbmbrmo womgdwmgds -
86.78% @5 00536mbi3 03960 LoBMLE - 80.43%.

B396L 33093580 J0gdMYEO oo b3YE0R0ZMNOMdS (87.28%) domomgdl, MmId HbAlc > 8.45% domowo
2@d500MB00 SbMEFMEYds TC-0b FmBs@goslmsb. Auysglo Bgbwgbios sroduomEs bgs 3319390303, Loss
6539690005, MMI (39900 20393099M0 3MBGHOMEO ©35380MJOMEI0S SMIOMYIBEO WO3M3MMEHJ0bgdOoL
058905bmob. d3s, T9gEIMGIOM Vo  TMABMdgGEMds doMmomgdl, Gmd HbAlc-ob dobggzom
890dqds 458m3w0bgl Imo@gdyero TC-b dmbyg 353096@0ms 300 Mom@gbmds.

396bogs - olEro30©Ydos FoMBmygbl 36083690m3sb 30bogM® 3GMdEIISL 390sGMOED
35309639000, MHMIgdlsg 9z  BHodo 1 ©osdgGHo, dobo  dwogho 3530060l gsdm SO
00gMHMLZWIHMDMND s FME-LoLbEdsMOZMs MOLZOL FMToEGdSLD. FoLO F93M I gD 3030 1 OLdYEHOM
Q59350090 B939390Ls S IMDIMEdTo  Ls3dom@  Fsmswos, HbAlc 3603369 mds  ©IIdOM
309305805 LEYODM JMbBHIHobME - TC (£=0.03, R2=0.156) [4]. 3w03900G0 3mbGMMEOL (3v)©O0
©mby, o3 s0Lobgds HbAlc-ol dmdoBgdnmen 85B396909e by, 9FoGmm  393d06MHTos  ©OLbE030gdool
296300000g05L> S 3MMPMILOMYGOLM [6, 7]. 5MME0 S53006 3oMEMYOWHO O30EIOO SOHMBOEOL
bsba®mderogo Bgomddggds sBJsmadl s0gMmbgMmbe 33wowmgdgdl s 360d369mm3bs BMOL gmer-
LOLbEIAsMZMS 593500gdJdOL bLobJoMal [8].

©©IO0MO F9gA0L 3OMABMBMo WoMgdwgds (60.71%) dowmomgdl, Gmd HbAlc > 8.45%
3900mbg9g35m0 oM gdom 60%-30 LMo 3OMBMBoMmIBL TC-0b ToEHYdsl, begrm MsmymBomo dgEgRoL
00000 3OHMAbmbryemo 360936gcmds (86.78%) sh39690L, MmId HbAlc < 8.45%, To@ono SEB50Md0M
290mM03bsgL 53 I MToMgMd. 50B0Bb0 89092900 1s6bggEMT0s Msbs3gMM3g dmbs3gdgdmab, bLows
bsbaslideos, Gmd HbAlc ¢@cm LobaGagdwms Golzol Jgxslgdolbs ©s dJmbodGmGobyolbmgzgol, g30wMg

0300IMH0 EIMH393900L sIMY300JOJ0 O0R6MLE030LMZOL.

53365
e HbAlc > 8.45% dgodegds 59mygbgdwyem 0gdbsl GmamMi3 B3g3en03Mo 06ogs@mMo Lsghmm
Jmemglig®obols 8ms@gdols bsgsMowmom sGlsgdmdolmgols;
e  HbAlc-0ob 890569000 050 IyMmAbmdGEMBOL 3odm 00 5O 2odmEYJds MmymO3 LMooyl
9H05©9M00 8900m00.
331930 39093900 bsBL M35l 2e03990996H0 30B6EHOMEOLS S 030IMHO 3OHMBOOL JF0oEEOHM
353000L, 53 300093 9JOHMbI S5ELGHMOIRL, GmI HbAlc §omBmoagbl oMo dbmemo awm3mbol
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3MmbGHGM@OL 35639698 9l, 96399 3m@Ggb3om®  0603GH™MOL  gme-LolbdsMmzms  GoLIYOOL
F9535L9B0LsMZ0LSG.

dgbsdsdolo,  3¢0boze  3ModEHozsdo  Fobobdgfmboos HbAlc-ob  s0mygbgds o306
3MMx0wmb  ghme  3MmI3wgduyo  Fgxsligdolomgol, Moz byl dgmfymdl  Mob3oL  sEGYME
0©95G0B0353008 s 353096B5 ToMMNZOL ForydxMmdgLgdL. IMTo350 33193900 LOFOMMS MBOM GoMM
303990309030 58 393doMob  Loe®Iobgmwo  Igufagwrols o 3wobogzm®o  s8mygbgdols
®3&H0dobo300Lsm30L.

@oHIOGIMd

1. Lee, S. L, Patel, M., Jones, C. M., & Narendran, P. (2015). Cardiovascular disease and type 1 diabetes: prevalence,
prediction and management in an ageing population. Therapeutic advances in chronic disease, 66), 347-374.

2. Oktaviana, M., Caesarlia, J., & Dita, T. (2026). Lipid Profile in Children and Adolescents with Type 1 Diabetes Mellitus:
A Systematic Review and Meta-analysis. The Journal of Pediatric Research.

3. Franco ALM, Pereira HGAS1, Marques RMB, Balestra LF, Gardenghi G. (2020). Prevalence of Dyslipidemia in Patients
with Type 1 Diabetes.Diabetes & Obesity International Journal, June 08; 5(2)

4. Hassan MM, Sharaf SA, Soliman HM, Al-Wakeel NA. (2015). Dyslipidemia: a cardiovascular risk factor in type 1 dia-
betes and its correlations. ] Diabetes Metab. 6(586):2.

5. Kim SH, Jung IA, Jeon Y], Cho WK, Cho KS, Park SH, Jung MH, Suh BK. (2014) Serum lipid profiles and glycemic
control in adolescents and young adults with type 1 diabetes mellitus. Annals of pediatric endocrinology & metabolism.
31;19(4):191-6.

6. Fathalla O, Ajalal K. Dyslipidemia among Children and Adolescents with Type 1 Diabetes Mellitus in Tripoli Univer-
sity Hospital. AlQalam Journal of Medical and Applied Sciences (2026). 22:485-92.

7. Huang Y, Sulek K, Stinson SE, Holm LA, Kim M, Trost K, Hooshmand K, Lund MA, Fonvig CE, Juel HB, Nielsen T.
(2025). Lipid profiling identifies modifiable signatures of cardiometabolic risk in children and adolescents with obesity.
Nature medicine.31(1):294-305.

8. Dalsgaard H, Saunders C, Padilha PD, Luescher JL, Berardo RS, Accioly E. (2014). Glycemic control and lipid profile
of children and adolescents undergoing two different dietetic treatments for type 1 diabetes mellitus. Nutricion hospi-
talaria. 29(3):547-52.

Total cholesterol changes in type 1 diabetes and the diagnostic value of glycated hemoglobin
David Rekhviashvili
Abstract
Persons with type 1 diabetes (T1D) are classified as individuals with high risk of cardiovascular disease (CVD).
Dyslipidemia in patients with type 1 diabetes, especially young children, is largely undiagnosed and, therefore, inadequately
treated. The aim of the study was to evaluate the prognostic characteristics of glycated hemoglobin as a diagnostic test for total
cholesterol. Material and methods: The study was based on biochemical data from 230 children and adolescents with type 1
diabetes aged 9 to 18 years (13+2.82) from the Megalab clinic contingent. Serum total cholesterol (TC) was determined after a
12-hour overnight fast, by the oxidase-peroxidase method, using the Atellica® CH analyzer (Siemens Healthcare Diagnostics
Inc.). Total cholesterol level was considered elevated when (TC) > 200 mg/dL. The diagnostic value of HbAlc was determined
by ROC analysis, estimating the area under the curve - AUC: 0.5 - no significance, 0.6-0.7 - weak; 0.7-0.8 - moderate, 0.8-0.9 —
good. Results: The HbAlc test for the prediction of total cholesterol with a threshold of 8.45% is characterized by moderate
sensitivity (59.65%) and high specificity (87.28%), indicating that this indicator is more effective for confirming an increase in
total cholesterol (TC) than for its screening. The predictive value of a positive result is moderate - 60.71%, the predictive value
of a negative result is high - 86.78%, and the diagnostic accuracy is 80.43%. Conclusions: HbAlc >8.45% can be used as a specific
indicator for the probable presence of an increase in total cholesterol. Due to the relatively low sensitivity of HbAlc, it is not
suitable as the only screening method.
Keywords: total cholesterol, glycated hemoglobin, ROC analysis, sensitivity, specificity.
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