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SOKORLI DIABET VO PREDIABETIN SKRININQI UCUN
HESABLANMIS ACQARINA QLUKOZA iNDEKSI
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Terapiva kafedrasi, Baki

Maqalada sokarli diabet ($D) va prediabetin skriningi tigiin yeni gostarici olan acqarina qliikoza
indeksi (AQ indeksi) hazirlamag moqgsadila aparilmis tadgiqat isi haqqinda malumat verilmisdir.
Tadqgigata 182 nofor 20-79 vas araliginda saxs (46 kisi, 136 qadin) calb edilmis va onlar tasadiifi
se¢im asasmda 2 barabar qrupa béliinmiisdiir: asas (talim) qrup (91 nafor; 23 kisi, 68 gadn) va
kontrol qrup (91 nafor; 23 kisi, 68 gadin). Har bir saxsda anamnestik va antropometrik malumatlar
gevda almmusg, laborator miiayinalardan acqarina qlitkoza, qlikohemoqlobin tayin edilmis, 2 saathq
oral gliikoza-toleranthq testi (75 g qliikoza yiikii ila) aparimisdir. Talim qrupunun malumatlart
asasinda timumi 288 alamatin tahlili aparilmig va ¢oxsavii xatti reqressiva iisulu ila AQ indeksi
hesablanmugdir. Informativlivi daha viiksak olan alamatlara yas, bel ¢evrasi, badan kiitlasi indeksi,
sistolik va diastolik arterial tazviq, anamnezda arterial hipertenziva, anamnezda hestasion diabet,

fiziki aktiviik savivyasi, birinci daracali gohumlarda SD-nin rastgalma tezliyi aid edilmisdir. Kontrol
qrup islanib hazirlanmis metodologiva iizarinds obyektiv nazarat magsadi dagimigdir. Laborator
miiavina naticasinda alda edilon real acqarina qliikoza va AQ indeksi arasinda statistik ahamiyyatli
korrelvasiva har iki qrupda (talim grupu; r=0,52; p<0,001) (kontrol qrup; r=0,41; p<0,001) aldas
olunmugdur. Miialliflarin  taoklif etdivi yveni gostaricinin dayarlori real acqarma qlitkoza ila
korrelvasiva toskil etmisdir. 125 mq/dl kasisma ndqtasinin istifadasi SD xastalorinin 100%-ni,
prediabet halimin 67,4%-ni, normal karbohidrat miibadilasina malik saxslarin 83%-ni askar etmaya

imkan vermigdir.

Acar sozlar: skrining liciin hesablanmis acqarina qliikoza indeksi, prediabet, sokarli diabet
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Sakorli diabetin (§D) yayilmasinin va agir-
lagmalarinin kaskin sakilda artmasi bu xastali-
yin agirliq soviyyasinin da hadsiz daracada
yliksalmasina sabab olur [1]. Prediabet — SD-
nin inkisafinda asas morhslodir. ABS-da hor
li¢ nafordan biri prediabetdon aziyyot ¢okir [1,
2]. Diabetik makrovaskulyar, mikrovaskulyar
[3] vo nevroloji [4] agirlagmalar artiq predia-
bet morhalosinds miisahids edilmays baslayr.
Umidverici amil odur ki, prediabet zamam
normal qliikoza miibadilasina geri qayitmaq
miimkiin olur, buna da ilk névbads hoayat tor-
zinin dayisdirilmasi va/vo ya farmakoloji mii-
daxils naticasinds nail olmaq miimkiindiir [5].

SD-nin erkan diagnostikasi bu xastsliyin
skriningi naticasinds miimkiin olur [6]. SD va
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prediabetin agkarlanmasinda laborator miiayi-
nalor masrafli oldugundan, iqtisadi tarafdon
alverisli sayilan bir sira sorgu anketlori mov-
cuddur [2, 7-9]. Bu tadgiqat isinin magsadi
laborator gostaricilor, anamnestik, antropo-
metrik malumatlar ssasinda sorgu anketlarin-
doki suallardan istifado etmoklo $D va pre-
diabetin diagnostikasi ti¢iin yeni gdstaricinin
islayib hazirlamaqdir.

Tadqiqgatin material va metodlar. Tadqigat
isini hoyata kegirmok maqsadilo Azarbaycan En-
dokrinologiya, Diabetologiya vo Terapevtik Tali-
mat Assosiasiyasinin (AEDTTA) malumat bazast
asasinda segms qrup yaradilmigdir. Umumi qrupa
20-79 yas arahiginda olan 182 soxs (46 kisi, 136
qadin) daxil edilmis va asagidaki zaruri miiayine-
lardon kegmislor:

— $D-nin diaqnostikasi mogsadilo American
Diabetes Association-in toqdim etdiyi ADA
[2], Canadian Diabetes Association-in taqdim
etdiyi CANRISK [7], Finnish Diabetes
Association-in taqdim etdiyi FINDRISC (81,
Australian Diabetes Society-nin toqdim etdiyi
AUSDRISK [9] sorgu anketlori doldurulmus-
dur.

—  Antropometrik gostaricilordon: boy, kiitla, bel
¢evrasi geyds alinmig, badan kiitlasi indeksi —
kiitlonin (kq) boy uzunlugunun kvadratma
(m?) boliinmosi ila hesablanmis vo Diinya
Sohiyya Taskilatinin tesnifati ilo giymotlondi-
rilmisdir [10].

- Tibb miiassisasinda arterial tozyiq olgiil-
miisdiir.

- Laborator miiayinalorden: qlikohemoglobin
(HbA ) saviyyasinin SDAlc Care (SD
biosensor, Koreya) vasitosilo, venoz ganda
acqarma gliikoza saviyyasi vo 2 saatliq oral
gliikozaya tolerantliq testindan (75 q qliikoza
yiiklomasi) sonraki qlitkoza soviyyasi Preci-
sion PCx Medi Sense (Abbott, ABS) vasite-
sila Olgiilmiisdiir.

SD va prediabetin diaqnostikast AEDTTA-nin
miizakiraler magsadils taklif etdiyi va 1-ci cadval-
do qgeyd olunmus standartlari osasinda hoyata
kegirilmigdir [11, 12]. Miiayinalorin naticasinda
36 pasiyentda $D, 46 pasiyentds iso prediabet
(PD) agkarlanmis, 100 nafords glitkoza miibadils-
sinin pozulmasi agkar edilmamisdir.

Hom sado alamatlar, ham da onlarin kombina-
siyalar1 tahlil edilmis vo iimumi olaraq 288 slamoa-
tin tohlili aparilmigdir. Bunun naticasinda, hesab-
lanmis AQ indeksinin diagnostikas: ti¢tin informa-
tivliyi daha yiiksok olan slamatlor miioyyan edil-
misdir. Bunlara yas, bel ¢evrasi, badon kiitlasi in-
deksi, sistolik va diastolik arterial tozyiq, anam-
nezda arterial hipertenziya, anamnezda hestasion
diabet, birinci daracali qohumlarda SD-nin rast-
galmo tezliyi va fiziki aktivlik soviyyssi aid edil-
misdir.

Bu gostoricilerin istifada prosedurlar va he-
sablanmis qlikohemogqlobin indeksi (ScrHbA,c)
ila bagh daha avval molumat nagr edilmisdir [13].

Yekun olaraq, iimumi todqiqat qrupuna daxil
olan pasiyentlor (n=182) tosadiifi sakilda 2 bara-
bar qrupa ayrihr: avvalki todgigatlarda talim
kegmis vo tolim qrupu adlandirilan asas qrup
(n=91) va kontrol qrup (n=91). Talim qrupunun
molumatlart asasinda AQ indeksi yaradilmali va
totbiq olunmalidir. Kontrol grup isa islanib hazir-
lanmis metodologiya tizarinds obyektiv nazarat
magsadi dasiyir, bu sababdon da 6z torkibi etiba-
rila kontrol qrup miimkiin oldugca maksimum
doracads talim grupu ils oxsarliq taskil edir. Hom
tolim qrupunda, ham ds kontrol qrupda kisi (n=23;
25,3%) va qadinlarin (n=68; 74,7%) imumi say1
borabardir. Talim qrupu va kontrol grupda SD
(n=17; 18,7%), prediabet (n=24; 26,4%) va nor-
mal karbohidrat miibadilesi olan soxslar (n=50;
54,9%) da borabar saviyyadadir. Talim qrupu va
kontrol grupun xiisusiyyatlari 2-ci cadvalds qeyd
edilmisdir.

2-ci cadvaldon do goriindiiyli kimi, har iki
qrupun gostaricilari arasinda statistik shomiyyatli
farq askar edilmomisdir (biitiin hallarda p>0,05).

Bu moagqalada orta kamiyyat £ SD (orta kvad-
ratik meyl) qiymati taqdim edilmisdir.

Orta qiymat gostaricileri arasindaki farqlilikla-
rin statistik shamiyyati “Student” meyar1 asasinda
miloyyen olunmusdur. Dayisonlorin miiqayisasi
tigiin %™ meyar: tatbiq edilmisdir [14]. Acqarina
qlitkoza va miixtalif anamnestik, antropometrik
gostaricilar, sistolik va diastolik arterial tazyiq so-
viyyasi arasindaki slaganin korrelyasiyasinin tah-
lili hayata kecirilmisdir [15]. Coxsayli xatti req-
ressiya iisulundan istifado edilmakle AQ indeksi
islonib hazirlannugdir [16].

Diagnostik testin keyfiyyat xiisusiyyatlorini
tayin etmak {iglin asagidaki gostaricilordan istita-
da edilmisdir: hassasliq, spesifiklik, pozitiv va ne-
qativ naticanin prognostik dayari, imumi diagnos-
tik doqiqlik va Youden indeksi [17].

Tadqiqatin naticalari vo onlarin miizaki-
rasi. AQ indeksi (mqg/dl) asagidaki tonlikdon
istifads edilmokla hesablanmisdir:

AQ indeksi =-26,9391 + 0,1065 * X, +

0,3147 * X,

Cadval 1. Sakarli diabet va prediabetin diagnostik meyarlart (AEDTTA)

Norma Prediabet SD
HbA /. <5,6% 5,7-6.4% > 6,5%
(<38 mmol/mol) (39-47 mmol/mol) (=48 mmol/mol)
Acqarina gliikoza <110 mg/dl 110 - 125 mg/dl >126 mq/‘d}
(<6,1 mmol/l) (6,1-7,0 mmol/1) (>7,0 mmol/l)
QQTT 120 daqiqga <139 mq/dl 140 — 199 mgq/d! > 200 mg/dl
sonra (< 7,7 mmol/l) (7,8 - 11,0 mmol/1) (11,1 mmol/1)

Qeyd: HbA,.— qlikohemoglobin; QQTT - qlitkozaya qarsi toleranthq testi;
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Cadval 2. Tslim va kontrol qruplarimin xarakteristikast

[ Blamatlor Tslim qrup (n=91) Kontrol qrup (n=91)
Yas (M SD) 50,1 + 14,86 51,5+ 14,69
Boy, sm ilo (M + SD) 163,2 + 8,84 162,9 + 9,07
Caki, kq ile (M £ SD) 81,1 £ 19,06 78,2+ 17,88
Bel gevrasi, smila (M + SD) 97,2+ 14,10 94,7 + 14,30
BKi® kg/m’ils (M £ SD) 30,6 £7,11 29,5 £ 6,04
Normal BKI (n; %) 18 (19,8) 17 (18,7)
ABC"" (n; %) 30 (33,3) 38 (41,8)
Piylonma (n; %) 43 (47,3) 36 (39,6)
Piylonma I (n; % 23 (25,3) 18 (19,8)
Piylanmoa II (n; %) 14 (15,4) 13 (14,3)
Piylonms I (n; %) 6 (6,6) 5(5,5)

SAT mmHg ils (M + SD) 130,5 + 18,97 129,8 +17,99
DAT mmHg ilo (M + SD) 82,5+ 10,60 82,3+ 10,70
HbA,.™" (mmol/mol) 41,0 £ 15,60 41,0+1542
Acqarina gliikoza (mg/dl) 115,4 £ 49,90 114,5+41,14
OQTT™"" 2 saat sonra gliikoza 134,3 + 52,19 134,5 + 53,60

Qevd: ‘BKi — badan kiitlasi indeksi, *"ABG - artiq baden gakisi, " "HbA, - glikohemoglobin, ****0QTT - qlitkozaya

tolerantliq testi

Burada: X; =Y, + Yo+ Y3+ Yat Ys; Xo=Ys
+ Y7+ Y+ Yot Yio;

Y,= 10In(a * b); Y= 10In(a * c); Y3= 10In(a
* d); Y4= 10In(b * ¢);

Ys= 10In(b * d); Y¢= 10In(a * e); Y+= 10In(b
* @)

Y= 10In(f * e); Yo= 10In(c * e); Y o= 10In(d
*e),

a — yag; b — bel gevrasi, santimetrlo; ¢ —
sistolik arterial tazyiq mmHg ilo;

d — diastolik arterial tozyiq, mmHg ilo; f —
BKI, kg/m’ il3;

e — fiziki aktivlik (G;), anamnezdo arterial
tozyigin  yikksalmasi (G,), 1-ci daracali
gohumlarda SD (G3), anamnezds hestasion
diabet (Gy)
e =
G4*14,10

Qeyd: “+” - iistagal isarasi; “*” — vurma isarasi;

2,61-G,*1,61+G,*7,43+G3*1,89+

Hor {i¢ qrupda (iimumi qrup (r=0,4577), to-
lim qrupu (r=0,5462), kontrol qrup
(r=0,4135)) real AQ va AQ indeksi arasinda
statistik cohotdon ohamiyyatli korrelyasiya
mdvcuddur (p<0,001).

AQ indeksi gostoricisi talim va kontrol
qrupu iizra miiqayiss edildikde karbohidrat
miibadilesi pozulmus soxslorde (SD va pre-
diabet) (miivafiq olaraq 129,3+14,55 mq/dl vo
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128,2+14,37 mq/dl), normal karbohidrat mii-
badilasi olan soxslorls (praktik saglam) (mii-
vafiq olaraq 103,5t18,97 mq/dl ve
103,8+17,97 mq/dl) statistik ndqteyi nazarin-
don shomiyyatli deracads yiiksok olmugdur
(p<0,001 hor iki halda). Eyni zamanda AQ
indeksi har iki qrupda ham karbohidrat miiba-
dilosi pozulmusg soxslori ham do normal kar-
bohidrat miibadilssi olanlar1 bir-birilo miiqa-
yisa etdikds shomiyyatli deracads farqlonmir
(p<0,05). Kosismo noqtasi (cut-off point) te-
lim va kontrol qrupu imumi qrupa birlogdir-
dikdan sonra slds olundu (n=182). 1-ci se-
kilds AQ indeksinin miixtslif kasismo ndqts-
lorinds SD va prediabetli insanlarin, elacs do
normal karbohidrat miibadilasine malik goxs-
larin faiz gostaricisi gostorilmisdir.

1-ci sokildon do goriindityii kimi, 80 mq/dl
kasismo noqtasinds SD vo prediabet hallarinin
100%-i sonraki miiayins zamani agkar oluna-
caq lakin normal karbohidrat miibadilasina
malik soxslarin yalniz 9%-i askarlanacaq. 140
mgq/dl kasisma ndqtasinde normal karbohidrat
miibadilosine malik soxslor 100% askarlana-
caq lakin bu zaman heg bir $D vo prediabet
hallar1 askalanmayacaq. Belslikla, 80 mg/dl
vo 140 mgq/dl olan kasisma noqtalori arasinda
normal karbohidrat miibadilesine malik soxs-
larin miivafiq sayim ke¢madan, $D olan bi-
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Sak. 1. AQ indeksinin miixtslif kasismo néqtalorindo faiz daracasi
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tiin xastolori vo prediabeti olan insanlarin
maksimum sayim toyin edocok bir néqto tap-
maq lazimdir. Askarlanacaq SD xastolorinin
say1 125 mq/dl va daha yiiksak olan kasisma
noqtasinda 100%-don az olur. 125 mg/dl-ds
AQ indeksinin kosisma noqtosinin shomiy-
yati, 125 mq/dl-a ¢atmamis goxslorin saglam
sayildigi ve miiayine olunmayacagi anlamina
golir. Digorlori isa miiayino olunmalidir. Bu
ndqtads maksimum Youden amsal (64,7%)
an yiksok Umumi diaqnostik doqiglikla
(82,4%) xarakteriza edilir. Malumdur ki, di-
aqnostika figlin Youden smsali 50%-don yu-
xar1 olan testlordon istifado etmok maslohat-
dir. Diagnostik testin hassasligi (81,7%) va
testin spesifikliyi (83,0%), pozitiv naticanin

Normal karbohidrat miibadilasino malik olan goxslar;
Karbohidrat miibadilasi pozulmiis (SD vo prediabet) yoxslor

diagnostik dayari (79,8%), neqativ naticonin
diagnostik dayari (84,7%) kimi xiisusiyystlor
maksimal olmasa da, olduqca yiiksakdir. "125
mq/dl" kasisma noqtasi hom keyfiyyst gosto-
ricilorinin  doyarlorinds  minimal yayilma
(SD=7,4), ham das analiz edilon alti keyfiyyat
gostaricisinin orta dayari (79,4%) ilo xarakte-
rizs edilir.

Belolikla, yeni gostarici olan AQ indeksi
SD va prediabets géro miiayinays ehtiyaci
olan saxslori segmak iiglin hazirlanmigdir. 125
mgq/d] kasisma nodqtasinin istifadasi SD xasta-
larinin 100%-ni, PD hallarin 67,4%-ni, nor-
mal karbohidrat miibadilasino malik saxslori
iso 83% milayyan etmaya imkan verir.
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Mup3aszaze B.A., Cyaranosa C.C., Aanesa A.3.,
Hcmanaosa C.M., I'yceitnoBa H.H.

PACCUYUTBIBAEMbI HHAEKC I'/THOKO3bl HATOIIAK
JJIA CKPUHUHIA TUABETA U IPEJUABETA

Kagpeopa mepanuu A3epbaiioxncanckozo 20cy0apcmeeHioco UHCIMUNyma yco8epuleHcmeosanus
epaveti uvenu A.Anueea, baxy

Pesome. B crathe npeiacraeieHa MHpopMauus o6 HCCIENOBaHWH, NMPOBENCHHOrO C ULENBIO
pa3paboTKH PaccuMTHIBAEMOr0 MHJEKCA IIIIOKO3bl HaTowak (MHiaexca ['H) — HoBoro MHIMKaTopa
A14 ckpuuuHra caxapdoro auabera (CJ) v npeauabera. B vccnenoBaHuy NpUHSIIM y4acTHE 182
yenoBeka B Bospacte o 20 10 79 neT (46 MyxuuH, 136 KeHIUMH), KOTOpble GbLIM pa3/ieneHbl Ha 2
paBHbIE TPYTIbI HA OCHOBE ClyyaitHoro oT6opa: ocHoBHas (0Gyuarouias) rpynna (91 yenosek; 23
MYKUMHBI, 68 JKEHIIMH) M KOHTpojibHas rpynna (91 uenosek; 23 Myx4uHBI, 68 KXEHIUMH).
AHAaMHECTHYECKHE W AHTPONOMETPHYECKHE JaHHBIE PErMCTPHPOBAIIMCH Yy Ka)XIOTro 4esioBeKa, U3
1a60PaTOPHBIX TECTOB ONpPEAENAIMCh [III0K03a HATOLAaK M TIMKOTeMOTIOOHH, a TakKe MPOBOXUIICA
JIBYX4acoBO# TIEPOPaTbHBIiT TECT Ha TOJIEPAHTHOCTh K IJIIOKO3e (C Harpyskoit 75 r rmoko3sl). Ha
OCHOBE JaHHBIX OOyuarwllel Ipynnsl 6bUIO NpoaHATH3UPOBaHO 288 MpPH3HAKOB M paccHUTaH
uugekc TH ¢ mOMOMBIO METONOB MHOXECTBEHHOM JMHEiHoi perpeccuu. Haubonee
MH(QOPMAaTHBHBIMH CHMNTOMaMH ObLIM BO3pACT, OKPYKHOCTb TajMd, HHICKC Macchl Telna,
CHCTOJIMYECKOE M ANACTOJIHYECKOE apTepHabHOE JaBIE€HHE, HCTOPHS apTepHallbHOW TMIEPTEH3HH,
MCTOpHS TecTallMOHHOro auabera, ypoBeHb (u3ndeckoi akTuBHoctH M 4actota CJU Yy
POJICTBEHHHMKOB MEpBOil CTemeHM poacTBa. KOHTpOIbHAs TPynna HaueleHa Ha OObEKTHBHBIH
KOHTPOJIb pa3paboTaHHOM MeToaukH. CTATHCTMYECKH 3HaUYMMas KOPPENALMS MEXAY pakTHYECKHM
YPOBHEM [/II0KO3bI HaTomak ¥ mHpekcoM I'H, nmoaydeHHbIM mpu 1abopaTOpPHOM HCCIEOBaHHH,
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Gbi1a rony4yena B o6enx rpynmax (oGyuaromas rpynna; r = 0,52; p <0,001) (xonTponbHas na;
r=0,41; p <0,001). 3Hauenns HOBOTO MokazaTens KOPPEJNHPOBaH € peaibHOM IIIFOK030H H;’?gl"llak’
Hcnonb30BaHUE yuacTKa MONEePeHHoro ceueHns 125 Mr / 11 03BONUIO BbIBUTE 100% rlauHeHToa'
¢ CH, 67,4% nauuenroB ¢ npenuaberom u 83% NMALHEHTOB C HOPMAJIbHBIM MeTaboIn3MOM
yr71€BOJOB.

Mirzazade V.A., Sultanova S.S., Aliyeva A.Z.,
Ismayilova S.M., Huseynova N.N.

ESTIMATED FASTING GLUCOSE AS AN INDEX
FOR DIABETES AND PREDIABETES SCREENING
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Summary. The article provides information on a study conducted to develop a calculated fasting
glucose index (FG index), a new indicator for screening of diabetes mellitus (DM) and prediabetes.
The study involved 182 participants aged 20 to 79 years (46 men, 136 women), who were divided
into 2 equal groups by random selection: the main (training) group (91 participants; 23 men, 68
women) and the control group (91 participants; 23 men, 68 women). Anamnestic and
anthropometric data were recorded in each individual, and fasting glucose and glycohemoglobin
were determined from laboratory tests, and a two-hour oral glucose tolerance test (with a 75 g
glucose load) was performed. Based on data from the training group, 288 signs were analyzed and a
FG index was calculated using multiple linear regression methods. The most informative symptoms
were age, waist circumference, body mass index, systolic and diastolic blood pressure, history of
arterial hypertension, history of gestational diabetes, level of physical activity and frequency of
diabetes in first-degree relatives. The control group aimed at an objective control of the developed
methodology. A statistically significant correlation between the actual fasting glucose level and the
FG index obtained by laboratory examination was obtained in both groups (training group; r=0.52;
p<0.001) (control group; r=0.41; p<0.001). The values of the new index correlated with real fasting
glucose. The use of the 125 mg/dl cross-sectional area identified 100% of patients with DM, 67.4%
of patients with prediabetes and 83% of patients with normal carbohydrate metabolism.
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