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Äîñë³äæåííÿ ïðîâåäåíî â ðàìêàõ íàóêîâî-äî-
ñë³äíî¿ ðîáîòè êàôåäðè âíóòð³øíüî¿ ìåäèöèíè ¹ 2, 
êë³í³÷íî¿ ³ìóíîëîã³¿ òà àëåðãîëîã³¿ Õàðê³âñüêîãî íàö³-
îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó «Ïðîô³áðîòè÷í³, 
³ìóíîçàïàëüí³ ôàêòîðè ³ àíåì³÷íèé ñèíäðîì ÿê ìàð-
êåðè ïðîãíîçó ó õâîðèõ íà õðîí³÷íó ñåðöåâó íåäîñòàò-
í³ñòü ïðè ³øåì³÷í³é õâîðîá³ ñåðöÿ ³ öóêðîâîìó ä³àáåò³ 2 
òèïó â ðàìêàõ êàðä³îðåíàëüíîãî êîíòèíóóìà», ¹ äåðæ. 
ðåºñòðàö³¿ 0111U003389; 2014-2016 ðð. 

Âñòóï. Äîâåäåíî, ùî á³ëüø³ñòü óñêëàäíåíü ãî-
ñòðîãî ³íôàðêòó ì³îêàðäà (ïîâòîðí³ åï³çîäè ³øåì³¿ 
ì³îêàðäà, äèñôóíêö³ÿ ë³âîãî øëóíî÷êà, êàðä³îãåííèé 
øîê, ôàòàëüí³ ïîðóøåííÿ ðèòìó, òðîìáîåìáîë³÷í³ 
óñêëàäíåííÿ) çóñòð³÷àþòüñÿ ó õâîðèõ ç ïîðóøåííÿìè 
âóãëåâîäíîãî îáì³íó [4,6,8]. Êëþ÷îâîþ ëàíêîþ â ïðî-
ãðåñóâàíí³ ³øåì³÷íî¿ õâîðîáè ñåðöÿ íà òë³ öóêðîâîãî 
ä³àáåòó 2 òèïó º ³íñóë³íîðåçèñòåíòí³ñòü òà ã³ïåð³íñóë³-
íåì³ÿ [1,2]. 

Äëÿ îö³íêè ³íñóë³íîðåçèñòåíòíîñò³ âèíàéäåíî ö³ëèé 
ðÿä ìåòîä³â, ñåðåä ÿêèõ çîëîòèì ñòàíäàðòîì º ìåòîä 
åóãë³êåì³÷íîãî ã³ïåð³íñóë³íåì³÷íîãî êëåìïà. Õî÷à â³í 
äîçâîëÿº íàéá³ëüø òî÷íî âèçíà÷èòè ð³âåíü ³íñóë³íî-
ðåçèñòåíòíîñò³, ïîâñÿêäåííå âèêîðèñòàííÿ öüîãî 
ìåòîäó â êë³í³ö³ ïðîáëåìàòè÷íå ÷åðåç ñêëàäí³ñòü ö³º¿ 
ïðîöåäóðè. Äîâãèé ÷àñ òàêèì óí³âåðñàëüíèì ïîêàçíè-
êîì ³íñóë³íîðåçèñòåíòíîñò³ âèñòóïàâ ð³âåíü ³íñóë³íó 
íàòùåñåðöå. Íå äèâëÿ÷èñü íà éîãî âèñîêó ä³àãíîñòè÷-
íó ö³íí³ñòü, ïðîòÿãîì îñòàííüîãî ÷àñó ç’ÿâèëèñÿ íîâ³ 
ðîçðàõóíêîâ³ ³íäåêñè ³íñóë³íîðåçèñòåíòíîñò³ ‒ HOMA 
(Homeostatic model assessment), QUICKI (Quantitative 
insulin sensitivity check index), Caro, êîòð³ áàçóþòüñÿ íà 
ìàòåìàòè÷íîìó ìîäåëþâàíí³ ãîìåîñòàçó ãëþêîçè. 

Íà äóìêó F. Caro, âèñîêîäîñòîâ³ðíèì êðèòåð³ºì íà-
ÿâíîñò³ ³íñóë³íîðåçèñòåíòíîñò³ º â³äíîøåííÿ êîíöåí-
òðàö³¿ ãëþêîçè êðîâ³ íàòùåñåðöå (ììîëü/ë) äî ð³âíÿ 
³ìóíîðåàêòèâíîãî ³íñóë³íó íàòùåñåðöå (ìêÎä/ìë) 
íèæ÷å 0,33 [3]. 

²íøèì âàë³äíèì ìàðêåðîì ³íñóë³íîðåçèñòåíòíîñò³ 
ìîæå âèñòóïàòè ³íäåêñ QUICKI, ùî áóâ âïåðøå çàïðî-
ïîíîâàíèé A. Katz ó 2000 ð. Ñåðåäíº çíà÷åííÿ ³íäåêñó 
QUICKI 0,382 ± 0,007 â³äïîâ³äàº íîðìàëüí³é ÷óòëèâîñò³ 
òêàíèí äî ³íñóë³íó; çíà÷åííÿ QUICKI 0,331 ± 0,010 òà 
0,304 ± 0,007 – â³äïîâ³äàþòü ïîì³ðí³é òà âèðàçí³é ³íñó-
ë³íîðåçèñòåíòíîñò³ [5,7]. 

Êîæåí ç ³ñíóþ÷èõ ³íäåêñ³â â äàíèé ÷àñ âèêîðèñòî-
âóºòüñÿ â ð³çíèõ íàóêîâèõ ðîáîòàõ òà ìîæå ïðåòåíäó-
âàòè íà ðîëü ãîëîâíîãî. Àëå äîñ³ íå ïðîâåäåíî æîäíî-
ãî äîñë³äæåííÿ, ÿêå á âèçíà÷èëî ä³àãíîñòè÷íó ö³íí³ñòü 
öèõ ïîêàçíèê³â. 

Íàéá³ëüø òî÷íî ä³àãíîñòè÷íó ö³íí³ñòü â ìåäè÷í³é 
ñòàòèñòèö³ õàðàêòåðèçóþòü ïîêàçíèêè ÷óòëèâîñò³ òà 
ñïåöèô³÷íîñò³. ×óòëèâ³ñòü ìåòîäèêè – öå çäàòí³ñòü 
ìåòîäèêè âèÿâëÿòè çàõâîðþâàííÿ àáî ïàòîëîã³÷íèé 
ñòàí. Ñïåöèô³÷í³ñòü ìåòîäèêè – öå çäàòí³ñòü ìåòîäó 
àáî ïîêàçíèêà ñïðîñòîâóâàòè çàõâîðþâàííÿ àáî ïà-
òîëîã³÷íèé ñòàí, òîáòî êîíñòàòóâàòè éîãî â³äñóòí³ñòü 
òàì, äå éîãî ä³éñíî íåìàº. ×èì íèæ÷å áóäå éîãî ñïå-
öèô³÷í³ñòü, òèì á³ëüøå ã³ïåðä³àãíîñòèêà ïàòîëîã³÷íîãî 
ñòàíó. 

Ìåòîþ ðîáîòè ñòàëà îö³íêà ð³âíÿ ³íñóë³íó êðîâ³ 
íàòùåñåðöå, ³íäåêñ³â ³íñóë³íîðåçèñòåíòíîñò³ HOMA, 
QUICKI, Caro ó õâîðèõ íà ãîñòðèé ³íôàðêò ì³îêàðäà ç 
öóêðîâèì ä³àáåòîì 2 òèïó òà áåç íüîãî òà âèçíà÷åííÿ 
¿õ ä³àãíîñòè÷íî¿ ö³ííîñò³ ó âèÿâëåíí³ ³íñóë³íîðåçèñ-
òåíòíîñò³ øëÿõîì ðîçðàõóíêó ÷óòëèâîñò³ òà ñïåöèô³÷-
íîñò³ ìåòîäó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³äæåíí³ ïðè-
éíÿëè ó÷àñòü 115 õâîðèõ, ñåðåä ÿêèõ 49 æ³íîê (42,6 %) 
òà 66 ÷îëîâ³ê³â (57,4 %). Óñ³õ õâîðèõ áóëî ðîçïîä³ëåíî 
íà 2 ãðóïè: 1 ãðóïó ñêëàëè õâîð³ íà ãîñòðèé ³íôàðêò 
ì³îêàðäà ç âñòàíîâëåíèì öóêðîâèì ä³àáåòîì 2 òèïó 
(n = 60), 2 ãðóïó ‒ õâîð³ íà ãîñòðèé ³íôàðêò ì³îêàðäà 
áåç öóêðîâîãî ä³àáåòó 2 òèïó (n = 55). Äî 1-¿ ãðóïè óâ³-
éøëî 27 ÷îëîâ³ê³â (45 %) òà 33 æ³íîê (55 %); äî 2-¿ ãðóïè 
óâ³éøëî 39 ÷îëîâ³ê³â (70,9 %) òà 16 æ³íîê (29,1 %). Ñå-
ðåäí³é â³ê õâîðèõ ó 1-é ãðóï³ ñêëàâ 67,55 ± 1,29 ðîê³â, à 
ó 2-é ãðóï³ ‒ 64,16 ± 1,32 ðîê³â. 

Ä³àãíîç ãîñòðîãî ³íôàðêòó ì³îêàðäà áóëî âñòàíîâ-
ëåíî çã³äíî Íàêàçó Ì³í³ñòåðñòâà îõîðîíè çäîðîâ’ÿ 
¹ 455 â³ä 02. 07. 2014 ðîêó “Óí³ô³êîâàíèé êë³í³÷íèé 
ïðîòîêîë åêñòðåíî¿, ïåðâèííî¿, âòîðèííî¿ (ñïåö³àë³çî-
âàíî¿) òà òðåòèííî¿ (âèñîêîñïåö³àë³çîâàíî¿) ìåäè÷íî¿ 
äîïîìîãè òà ìåäè÷íî¿ ðåàá³ë³òàö³¿ õâîðèõ íà ãîñòðèé 
êîðîíàðíèé ñèíäðîì ç åëåâàö³ºþ ñåãìåíòà ST”, áà-
çóþ÷èñü íà êë³í³÷íèõ, åëåêòðîêàðä³îãðàô³÷íèõ òà á³î-
õ³ì³÷íèõ êðèòåð³ÿõ. 

Ä³àãíîç öóêðîâîãî ä³àáåòó 2 òèïó 18 õâîðèì áóëî 
âñòàíîâëåíî âïåðøå ï³ä ÷àñ ïðîõîäæåííÿ ñòàö³îíàð-
íîãî ë³êóâàííÿ. Ìàêñèìàëüíà òðèâàë³ñòü öóêðîâîãî 
ä³àáåòó 2 òèïó ñòàíîâèëà 34 ðîêè. 

Äèçàéí äîñë³äæåííÿ áóëî ïîãîäæåíî êîì³ñ³ºþ ç 
åòèêè Õàðê³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåð-
ñèòåòó, óñ³ ïàö³ºíòè, ÿêèõ áóëî âêëþ÷åíî äî äîñë³-
äæåííÿ, ï³äïèñàëè äîáðîâ³ëüíó ³íôîðìîâàíó çãîäó 
íà ó÷àñòü. Ó÷àñíèêàì äîñë³äæåííÿ íà ïåðøèé äåíü 
³íôàðêòó ì³îêàðäà áóëî âèçíà÷åíî ð³âåíü ãëþêîçè òà 
³íñóë³íó êðîâ³ íàòùåñåðöå ìåòîäîì ³ìóíîôåðìåíòíî-
ãî àíàë³çó ç âèêîðèñòàííÿì êîìåðö³éíî¿ òåñò-ñèñòåìè 
âèðîáíèöòâà ô³ðìè DRG Instruments GmbH (Ãåðìàí³ÿ) 
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íà ³ìóíîôåðìåíòíîìó àíàë³çàòîð³ “Labline˗90” 
(Àâñòð³ÿ). Îö³íêà ð³âíÿ ïîðóøåííÿ âóãëåâîäíî-
ãî îáì³íó ïðîâîäèëàñÿ øëÿõîì ðîçðàõóíêó ³í-
äåêñ³â ³íñóë³íîðåçèñòåíòíîñò³ HOMA, QUICKI, 
Caro çà ìàòåìàòè÷íèìè ôîðìóëàìè:

²íäåêñ ÍÎÌÀ: (G
0 

* I
0
) / 22,5, äå I

0 
–³íñóë³íå-

ì³ÿ íàòùåñåðöå (ìêÎÄ/ìë), G
0 

– ãë³êåì³ÿ íà-
òùåñåðöå (ììîëü/ë);

²íäåêñ Ñaro = G
0 

/ I
0 

, äå I
0 

–³íñóë³íåì³ÿ íà-
òùåñåðöå (ìêÎÄ/ìë), G

0 
– ãë³êåì³ÿ íàòùåñåð-

öå (ììîëü/ë);
²íäåêñ QUICKI = 1/ [log (I

0
)+ log (G

0
)], äå I

0 
–

ãë³êåì³ÿ íàòùåñåðöå (ìã/äë), G
0 

– ³íñóë³íåì³ÿ 
íàòùåñåðöå (ìêÎÄ/ìë). 

Çíà÷åííÿ ð³âíÿ ³íñóë³íó  12 ìêÎÄ/
ìë; ³íäåêñó ÍÎÌÀ  2,6; QUICKI  0,331; ³í-
äåêñó Caro  0,33 ñâ³ä÷àòü ïðî íàÿâí³ñòü 
³íñóë³íîðåçèñòåíòíîñò³. 

Ìàòåìàòè÷íà êîìï’þòåðíà îáðîáêà ðå-
çóëüòàò³â ïðîâåäåíà çà äîïîìîãîþ Microsoft 
Office Excel òà ïðîãðàìíîãî ïàêåòó «Statistica 
6,0» (StatSoft Inc, ÑØÀ). Ðîçðàõîâóâàëèñÿ: ñå-
ðåäíº çíà÷åííÿ (Ì), ñòàíäàðòíå â³äõèëåííÿ 
ñåðåäíüî¿ (m), êðèòåð³é Â³ëêîêñîíà äëÿ ïî-
ð³âíÿííÿ çàëåæíèõ âèá³ðîê òà U-êðèòåð³é Ìàí-
íà-Ó³òí³ äëÿ íåçàëåæíèõ âèá³ðîê, ùî íå ï³äëÿ-
ãàþòü çàêîíàì Ãàóñ³âñüêîãî ðîçïîä³ëó îçíàê, 
ïîêàçíèê êîðåëÿö³¿ (r), ÷óòëèâ³ñòü òà ñïåöèô³÷-
í³ñòü, â³ðîã³äí³ñòü òà ð³âåíü çíà÷óùîñò³ (p). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâî-
ðåííÿ. Çà ðåçóëüòàòàìè îáñòåæåííÿ õâîðèõ 

Òàáëèöÿ 1

Ñåðåäí³ çíà÷åííÿ ïîêàçíèê³â ³íñóë³íî ðåçè-
ñòåíòíîñò³ ó õâîðèõ íà ãîñòðèé ³íôàðêò ì³îêàðäà ç 

ñóïóòí³ì öóêðîâèì ä³àáåòîì 2 òèïó òà áåç íüîãî

Ïîêàçíèê 
³íñóë³íî-
ðåçèñòåíò íîñò³

Õâîð³ íà ãîñòðèé 
³íôàðêò ì³îêàðäà 
ç ÖÄ 2 òèïó, n = 60

Õâîð³ íà ãîñòðèé 
³íôàðêò ì³îêàðäà 

áåç ÖÄ 2 òèïó, 
n = 55

Ð

²íñóë³í êðîâ³, 
ìêÎÄ/ìë

37,85 ± 0,91 11,15 ± 0,33 Ð 
1-2

 < 0,01

²íäåêñ Caro 0,26 ± 0,02 0,43 ± 0,02 Ð 
1-2

 < 0,01

²íäåêñ HOMA 16,63 ± 1,04 2,24 ± 0,10 Ð 
1-2

 < 0,01

²íäåêñ QUICKI 0,27 ± 0,002 0,34 ± 0,002 Ð 
1-2

 < 0,01

Òàáëèöÿ 2

Àáñîëþòíå òà â³äíîñíå ÷èñëî õâîðèõ ç 
³íñóë³íîðåçèñòåíòí³ñòþ, âèçíà÷åíèõ çà 

â³äïîâ³äíèìè ðîçðàõóíêîâèìè ³íäåêñàìè

Ïîêàçíèê ³íñóë³íî-
ðåçèñòåíò íîñò³

Õâîð³ íà ãîñòðèé 
³íôàðêò ì³îêàð-
äà ç ÖÄ 2 òèïó, 

n = 60 ( %)

Õâîð³ íà ãî-
ñòðèé ³íôàðêò 
ì³îêàðäà áåç 

ÖÄ 2 òèïó, 
n = 55 ( %)

Ð

²íñóë³í íàòùåñåðöå  
12 ìêÎÄ/ìë

60 (100 %) 21 (38,2 %) Ð 
1-2

 < 0,01

²íäåêñ ÍÎÌÀ  2,6 60 (100 %) 18 (32,7 %) Ð 
1-2

 < 0,01

²íäåêñ Ñaro  0,33 49 (81,7 %) 10 (18,2 %) Ð 
1-2

 < 0,01

²íäåêñ QUICKI  0,33 60 (100 %) 13 (23,6 %) Ð 
1-2

 < 0,01

Ñåðåä ïàö³ºíò³â íà ãîñòðèé ³íôàðêò ì³îêàðäà áåç 
âñòàíîâëåíîãî ä³àãíîçó öóêðîâîãî ä³àáåòó 2 òèïó, áóëî 
âèÿâëåíî ³íñóë³íîðåçèñòåíòí³ñòü íà ð³âíåì ³íñóë³íó 
íàòùåñåðöå ó 21 ïàö³ºíòà (38,2 %), òà ³íäåêñîì ÍÎÌÀ 
– ó 18 ïàö³ºíò³â (32,7 %), çà ³íäåêñîì Caro – ó 10 ïà-
ö³ºíò³â (18,2 %) òà ó 13 ïàö³ºíò³â (23,6 %) çà ³íäåêñîì 
QUICKI. 

Çà ðåçóëüòàòàìè ïðîâåäåíîãî êîðåëÿö³éíîãî 
àíàë³çó âèÿâëåíî, ùî ð³âåíü ³íñóë³íó êðîâ³ ó õâîðèõ 
íà ãîñòðèé ³íôàðêò ì³îêàðäà òà öóêðîâèé ä³àáåò ìàº 
ïðÿìèé êîðåëÿö³éíèé çâ’ÿçîê ñåðåäíüî¿ ³íòåíñèâíîñ-
ò³ ç ³íäåêñîì ÍÎÌÀ (r = 0,50, ð < 0,01) òà ñëàáêèé çâî-
ðîòí³é êîðåëÿö³éíèé çâ’ÿçîê ç ³íäåêñîì Caro (r = -0,21, 
ð < 0,01) òà QUICKI (r = -0,59, ð < 0,01). Òàêèì ÷èíîì, 
ñåðåä óñ³õ ðîçðàõóíêîâèõ ïîêàçíèê³â ³íñóë³íîðåçèñ-
òåíòíîñò³ íàéá³ëüø ñèëüíó ðåïðåçåíòàòèâí³ñòü ïîðÿä 
ç ð³âíåì ³íñóë³íó íàòùåñåðöå ìàþòü ³íäåêñè QUICKI òà 
ÍÎÌÀ â³äïîâ³äíî, ñàìå ¿õ âèçíà÷åííÿ ìîæíà ðåêîìåí-
äóâàòè ó õâîðèõ íà ãîñòðèé ³íôàðêò ì³îêàðäà ç ñóïóò-
í³ì öóêðîâèì ä³àáåòîì 2 òèïó. 

Äåùî ³íø³ ðåçóëüòàòè áóëî îòðèìàíî ó õâîðèõ íà 
ãîñòðèé ³íôàðêò ì³îêàðäà áåç âñòàíîâëåíîãî ä³àãíî-
çó öóêðîâîãî ä³àáåòó: óñ³ ³íäåêñè ³íñóë³íîðåçèñòåíò-
íîñò³ ïðîäåìîíñòðóâàëè â îäíàêîâ³é ì³ð³ ñèëüíèé 
êîðåëÿö³éíèé çâ’ÿçîê ç ð³âíåì ³íñóë³íó íàòùåñåðöå, à 
ñàìå, ³íäåêñ ÍÎÌÀ (r = 0,81, ð < 0,01), QUICKI (r = -0,79, 
ð < 0,01), ³íäåêñ Caro (r = -0,72, ð < 0,01). 

Â ïîäàëüøîìó çàäëÿ âèçíà÷åííÿ ä³àãíîñòè÷íî¿ 
ö³ííîñò³ êîæíîãî ç ³íäåêñ³â ³íñóë³íîðåçèñòåíòíîñò³ 
ó õâîðèõ íà ãîñòðèé ³íôàðêò ì³îêàðäà, áóëî ðîçðà-
õîâàíî ¿õ ÷óòëèâ³ñòü òà ñïåöèô³÷í³ñòü â ïîð³âíÿíí³ ç 

îòðèìàíî òàê³ ðåçóëüòàòè (òàáë. 1): ó ïàö³ºíò³â íà 
ãîñòðèé ³íôàðêò ì³îêàðäà ç ñóïóòí³ì öóêðîâèì ä³à-
áåòîì 2 òèïó ñåðåäí³é ð³âåíü ³íñóë³íó êðîâ³ áóâ äî-
ñòîâ³ðíî âèùèì 37,85 ± 0,91 ìêÎÄ/ìë, í³æ ó õâîðèõ íà 
ãîñòðèé ³íôàðêò áåç ïîðóøåíü âóãëåâîäíîãî îáì³íó 
11,15 ± 0,33 ìêÎÄ/ìë (ð < 0,01), ùî ï³äòâåðäæóº íàÿâ-
í³ñòü ó õâîðèõ íà ñóïóòí³é öóêðîâèé ä³àáåò ã³ïåð³íñó-
ë³íåì³¿. Ñåðåäí³é ð³âåíü ³íäåêñó Caro ó õâîðèõ ïåðøî¿ 
ãðóïè ñêëàâ 0,26 ± 0,02, ùî ñâ³ä÷èòü ïðî íàÿâí³ñòü ³í-
ñóë³íîðåçèñòåíòíîñò³ ó ö³º¿ êàòåãîð³¿ õâîðèõ, òîä³ ÿê ó 
õâîðèõ 2 ãðóïè – 0,43 ± 0,02 (ð < 0,01). Ñåðåäí³é ð³âåíü 
³íäåêñó ÍÎÌÀ ó îáñòåæåíèõ íà ãîñòðèé ³íôàðêò ç âñòà-
íîâëåíèì öóêðîâèì ä³àáåòîì ñêëàâ 16,63 ± 1,04, òîä³ 
ÿê ó îáñòåæåíèõ áåç öóêðîâîãî ä³àáåòó – 2,24 ± 0,10 
(ð < 0,01). Çà ðåçóëüòàòàìè ï³äðàõóíêó ó ïåðø³é òà 
äðóã³é ãðóïàõ ³íäåêñ QUICKI ñêëàâ 0,27 ± 0,002 òà 
0,34 ± 0,002 â³äïîâ³äíî (ð < 0,01). Îòðèìàí³ ðåçóëüòàòè 
çàãàëîì ï³äòâåðäæóþòü ïðàâèëüíèé ðîçïîä³ë õâîðèõ 
íà ãðóïè çà êðèòåð³ºì íàÿâíîñò³ àáî â³äñóòíîñò³ öó-
êðîâîãî ä³àáåòó, ³íøèìè ñëîâàìè, íàÿâíîñò³ àáî â³ä-
ñóòíîñò³ ³íñóë³íîðåçèñòåíòíîñò³.  

Öÿ òåçà ïðàâî÷èííà ëèøå äëÿ çàãàëüíî¿ õàðàêòå-
ðèñòèêè ãðóï îáñòåæåíèõ, òîìó ùî ïðè á³ëüø äåòàëü-
íîìó àíàë³ç³ âèá³ðîê çà êðèòåð³ºì: çà ÿêèì ïîêàçíèêîì 
õâîðîãî áóëî â³äíåñåíî äî òîãî, ùî ìàº ³íñóë³íîðåçèñ-
òåíòí³ñòü, îòðèìàíî äåùî ³íø³ ïîêàçíèêè (òàáë. 2). Çà 
ðåçóëüòàòàìè îáñòåæåííÿ âèÿâëåíî, ùî â óñ³õ 60 õâî-
ðèõ (100 %) íà ãîñòðèé ³íôàðêò ì³îêàðäà ç âñòàíîâëå-
íèì öóêðîâèì ä³àáåòîì 2 òèïó ï³äòâåðäæåíî íàÿâí³ñòü 
³íñóë³íîðåçèñòåíòíîñò³ çà ð³âíåì ³íñóë³íó íàòùåñåð-
öå, ³íäåêñîì ÍÎÌÀ òà ³íäåêñîì QUICKI, òà ëèøå ó 49 
ïàö³ºíò³â (81,7 %) çà ³íäåêñîì Caro. 
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çàãàëüíîâ³äîìèì ñòàíäàðòîì – ð³âíåì ³íñóë³íó íàòùå-
ñåðöå (òàáë. 3). 

Çà ðåçóëüòàòàìè ðîçðàõóíê³â âñòàíîâëåíî, ùî ó 
õâîðèõ íà ãîñòðèé ³íôàðêò ì³îêàðäà íàéâèùó ÷óòëè-
â³ñòü ó âèÿâëåíí³ ³íñóë³íîðåçèñòåíòíîñò³ ìàþòü ³íäåê-
ñè ÍÎÌÀ òà QUICKI (91,43 % òà 88,89 % â³äïîâ³äíî), 
òîä³ ÿê ÷óòëèâ³ñòü ³íäåêñó Caro ñêëàëà ëèøå 73,08 %. 
Òîáòî, îáèäâ³ ìåòîäèêè çäàòí³ â îäíàêîâ³é ì³ð³ âèÿâè-
òè ³íñóë³íîðåçèñòåíòí³ñòü ñåðåä êîãîðòè õâîðèõ. Àëå 
ïðè ïîäàëüøîìó àíàë³ç³ ñïåöèô³÷íîñò³ ³íäåêñ³â âèÿâ-
ëåíî, ùî âîíà íàéâèùà ó ³íäåêñó QUICKI (96,97 %) ïî-
ð³âíÿíî ç ³íäåêñîì ÍÎÌÀ (81,08 %) òà Caro (93,33 %). 
Íå äèâëÿ÷èñü íà îäíàêîâî âèñîê³ ð³âí³ ÷óòëèâîñò³ 
³íäåêñ³â ÍÎÌÀ òà QUICKI, ÿê³ âêàçóþòü íà çäàòí³ñòü 
ìåòîäó âèÿâëÿòè ³íñóë³íîðåçèñòåíòí³ñòü ó õâîðèõ íà 
ãîñòðèé ³íôàðêò ì³îêàðäà, íåîáõ³äíî âðàõîâóâóàòè 
çíà÷åííÿ ñïåöèô³÷íîñò³ ðîçðàõóíêîâîãî ³íäåêñó, ÿêå 
äåìîíñòðóº çäàòí³ñòü ïîêàçíèêà ñïðîñòîâóâàòè íà-
ÿâí³ñòü ³íñóë³íîðåçèñòåíòíîñò³ ó òèõ âèïàäêàõ, êîëè ¿¿ 
ä³éñíî íåìàº. 

Îòðèìàí³ äàí³ ñâ³ä÷àòü, ùî ó õâîðèõ íà ãîñòðèé ³í-
ôàðêò ì³îêàðäà íàéâèùîþ ä³àãíîñòè÷íîþ ö³íí³ñòþ ó 
âèÿâëåíí³ ³íñóë³íîðåçèñòåíòíîñò³ âîëîä³º ñàìå ³íäåêñ 
³íñóë³íîðåçèñòåíòíîñò³ QUICKI, ùî õàðàêòåðèçóºòüñÿ 
íàéâèùîþ ñïåöèô³÷í³ñòþ òà ÷óòëèâ³ñòþ ïîðÿä ç ð³â-
íåì ³íñóë³íó êðîâ³ íàòùåñåðöå ó ö³º¿ êîãîðòè õâîðèõ. 
Òîáòî, çà éîãî çàñòîñóâàííÿ ìàº ì³ñöå íàéâèùà ÷àñ-
òîòà âñòàíîâëåííÿ äîñòîâ³ðíî ïðàâèëüíîãî ä³àãíîçà 
òà íàéìåíøà âèðîã³äí³ñòü ä³àãíîñòè÷íî¿ ïîìèëêè. 

Âèñíîâêè. 
1. Âñòàíîâëåíî, ùî ó õâîðèõ íà ãîñòðèé ³íôàðêò 

ì³îêàðäà ç ñóïóòí³ì öóêðîâèì ä³àáåòîì 2 òèïó ìàþòü 
ì³ñöå äîñòîâ³ðíî âèù³ ð³âí³ ³íñóë³íó êðîâ³ íàòùåñåð-
öå (37,85 ± 0,91 ìêÎÄ/ìë), çíà÷åííÿ ³íäåêñó ÍÎÌÀ 
(16,63 ± 1,04), à òàêîæ äîñòîâ³ðíî íèæ÷èé ³íäåêñ 
QUICKI (0,27 ± 0,002) òà ³íäåêñ Caro (0,26 ± 0,02), 
í³æ ó õâîðèõ áåç ïîðóøåííÿ âóãëåâîäíîãî îáì³íó 
(11,15 ± 0,33 ìêÎÄ/ìë; 2,24 ± 0,10; 0,34 ± 0,002; 
0,43 ± 0,02) â³äïîâ³äíî (ð < 0,01). 

2. Ð³âåíü ³íñóë³íó íàòùåñåðöå ó õâîðèõ íà ãîñòðèé 
³íôàðêò ì³îêàðäà ç öóêðîâèì ä³àáåòîì 2 òèïó ìàº 
íàéá³ëüø ñèëüíèé êîðåëÿö³éíèé çâ’ÿçîê ç ³íäåêñîì 
QUICKI (r = -0,59, ð < 0,01) ïîð³âíÿíî ç ³íäåêñîì ÍÎÌÀ 
(r = 0,50, ð < 0,01) òà ³íäåêñîì Caro (r = -0,21, ð < 0,01), 
ùî ìîæíà ïîÿñíèòè âèêîðèñòàííÿì ó ôîðìóë³ îá÷èñ-
ëåííÿ ³íäåêñó QUICKI íå àáñîëþòíèõ çíà÷åíü ð³âíÿ 
³íñóë³íó òà ãëþêîçè êðîâ³, à ëîãàðèôìó öèõ ÷èñåë. 
Òîä³, ÿê ó õâîðèõ áåç ïîðóøåíü âóãëåâîäíîãî îáì³íó, 
áóëî âñòàíîâëåíî ð³âíîçíà÷íî âèñîêèé êîðåëÿö³éíèé 
çâ’ÿçîê äëÿ óñ³õ ³íäåêñ³â ³íñóë³íîðåçèñòåíòíîñò³ áåç 
âèíÿòêó. 

3. Ñåðåä ðîçðàõóíêîâèõ ³íäåêñ³â ³íñóë³íî-
ðåçèñòåíò íîñò³ íàéâèùîþ ä³àãíîñòè÷íîþ ö³í í³ñòþ ó 
õâîðèõ íà ãîñòðèé ³íôàðêò ì³îêàðäà ç ñóïóòí³ì öóêðî-
âèì ä³àáåòîì 2 òèïà âîëîä³º ³íäåêñ QUICKI çàâäÿêè 
îïòèìàëüíèì ÷óòëèâîñò³ òà ñïåöèô³÷íîñò³ (88,89 % 
òà 96,97 % â³äïîâ³äíî) ïîð³âíÿíî ç ³íäåêñîì ÍÎÌÀ 
(91,43 % òà 81,08 %) òà ³íäåêñîì ³íñóë³íîðåçèñòåíòíîñò³ 
Caro (73,08 % òà 93,33 % â³äïîâ³äíî). Ñàìå òîìó ìîæå 
áóòè ðåêîìåíäîâàíå éîãî øèðîêå ïðàêòè÷íå çàñòîñó-
âàííÿ çàäëÿ îö³íêè íàÿâíîñò³ òà ñòóïåíÿ âèðàçíîñò³ 
³íñóë³íîðåçèñòåíòíîñò³ ó õâîðèõ ö³º¿ êîãîðòè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. ²íäåêñè 
³íñóë³íîðåçèñòåíòíîñò³ â ïîäàëüøèõ äîñë³äæåííÿõ 
ìîæóòü áóòè âèêîðèñòàí³ äëÿ îö³íêè ñòóïåíÿ ÷óòëèâîñ-
ò³ ïåðèôåð³éíèõ òêàíèí äî ä³¿ ³íñóë³íó çà òë³ öóêðîç-
íèæóâàëüíî¿ òåðàï³¿ ïîðÿä ç çàãàëüíîïðèéíÿòèìè 
ïîêàçíèêàìè. 

Òàáëèöÿ 3

×óòëèâ³ñòü òà ñïåöèô³÷í³ñòü ðîçðàõóíêîâèõ 
³íäåêñ³â ³íñóë³íîðåçèñòåíòíîñò³ â 

ïîð³âíÿíí³ ç ð³âíåì ³íñóë³íó íàòùåñåðöå ó 
õâîðèõ íà ãîñòðèé ³íôàðêò ì³îêàðäà

ÍÎÌÀ Caro QUICKI

×óòëèâ³ñòü 91,43 % 73,08 % 88,89 %

Ñïåöèô³÷í³ñòü 81,08 % 93,33 % 96,97 %
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íîãî ç ìåòîä³â. 
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ñòîâ³ðíî íèæ÷îãî ð³âíÿ ³íäåêñó QUICKI òà Caro ó õâîðèõ íà ãîñòðèé ³íôàðêò ì³îêàðäà òà öóêðîâèé ä³àáåò 2 òèïó 
ïîð³âíÿíî ç õâîðèìè áåç ïîðóøåííÿ âóãëåâîäíîãî îáì³íó. 
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åëÿëè èõ äèàãíîñòè÷åñêóþ öåííîñòü ïóòåì ðàñ÷åòà ÷óâñòâèòåëüíîñòè è ñïåöèôè÷íîñòè êàæäîãî èç ìåòîäîâ. 

Íåîáõîäèìî îòìåòèòü íàëè÷èå äîñòîâåðíî áîëåå âûñîêîãî óðîâíÿ èíñóëèíà êðîâè, èíäåêñà ÍÎÌÀ, è äî-
ñòîâåðíî áîëåå íèçêîãî óðîâíÿ èíäåêñîâ QUICKI òà Caro ó áîëüíûõ ñ îñòðûì èíôàðêòîì ìèîêàðäà è ñàõàðíûì 
äèàáåòîì 2 òèïà ïî ñðàâíåíèþ ñ áîëüíûìè áåç íàðóøåíèÿ óãëåâîäíîãî îáìåíà. 

Òàêæå óñòàíîâëåíî, ÷òî îïòèìàëüíûì ïî ñâîåé ÷óâñòâèòåëüíîñòè (88,89 %) è ñïåöèôè÷íîñòè (96,97 %) ïî-
êàçàòåëåì, íàðÿäó ñ óðîâíåì èíñóëèíà íàòîùàê, ÿâëÿåòñÿ èíäåêñ èíñóëèíîðåçèñòåíòíîñòè QUICKI ó áîëüíûõ ñ 
ñàõàðíûì äèàáåòîì 2 òèïà. 

Êëþ÷åâûå ñëîâà: îñòðûé èíôàðêò ìèîêàðäà, èíñóëèíîðåçèñòåíòíîñòü, èíäåêñ ÍÎÌÀ, èíäåêñ QUICKI, èí-
äåêñ Caro, ÷óâñòâèòåëüíîñòü è ñïåöèôè÷íîñòü. 
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Diagnostic Value of Calculated Insulin Resistance Indexes (HOMA, QUICKI, Caro) in Patients with Acute 

Myocardial Infarction and Concomitant Diabetes Mellitus Type 2
Zaikina T. S., Babadjan V. D. 
Abstract. There are a lot of different indexes of insulin resistance. But it is still unknown what index of insulin 

resistance has the highest diagnostic value in revealing of patients with insulin resistance. 
The aim of study was to estimate the diagnostic value of calculated insulin resistance indexes HOMA, QUICKI, Caro 

in patients with acute myocardial infarction and concomitant diabetes mellitus type 2. 
Materials and methods: 115 patients were enrolled in this study. They were divided in two groups: I group- 60 pa-

tients with acute myocardial infarction and diabetes mellitus; II group- 55 patients with acute myocardial infarction 
without diabetes mellitus. Levels of blood insulin (I

0
), blood glucose (G

0
) were evaluated using immunoassay analysis. 

HOMA index was calculated by mathematic formula: ÍÎÌÀ = (G
0 

* I
0
) / 22,5. QUICKI index was calculated by formula: 

QUICKI = 1/ [log (I
0
)+ log (G

0
)]. Caro index was calculated by formula: Caro = G

0 
/ I

0. 
Statistical analysis was made with 

the evaluation of average levels (M), error of the average level (m), reliability of differences (p) between nonparametric 
samples. 

Results and discussion. Average level of blood insulin (37,85 ± 0,91 ìU/l), HOMA index (16,63 ± 1,04), are higher; 
QUICKI (0,27 ± 0,002) and Caro (0,26 ± 0,02) indexes are lower in patients with acute myocardial infarction and type 2 
diabetes in comparison with patients without diabetes (11,15 ± 0,33 ìU/l; 2,24 ± 0,10; 0,34 ± 0,002; 0,43 ± 0,02) ac-
cordingly (ð < 0,01). 

Blood insulin has shown highest correlation with QUICKI index (r = -0,59, ð < 0,01) in comparison with ÍÎÌÀ 
(r = 0,50, ð < 0,01) and Caro indexes (r = -0,21, ð < 0,01) accordingly in patients with acute myocardial infarction and 
type 2 diabetes mellitus. 

In patients with acute myocardial infarction but without diabetes mellitus there were no significant differences in cor-
relation between blood insulin and HOMA (r = 0,81, ð < 0,01), QUICKI (r = -0,79, ð < 0,01) and Caro (r = -0,72, ð < 0,01) 
indexes. So in this group of patients any index of insulin resistance may be used for the estimation of insulin resistance. 

QUICKI index may be recommended for the insulin resistance estimation due to its high sensitivity (88,89 %) and 
highest peculiarity (96,97 %) among other indexes in patients with diabetes mellitus. 

Conclusions. This study has shown high diagnostic value of different insulin resistance indexes, especially, high 
sensitivity and the highest peculiarity of QUICKI index in patients with acute myocardial infarction and type 2 diabetes. 
In patients with acute myocardial infarction without diabetes mellitus there were no differences in diagnostic value of 
insulin resistance indexes. 

Keywords: acute myocardial infarction, insulin resistance, HOMA index, QUICKI index, Caro index, sensitivity and 
peculiarity. 
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