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eGDR = 24.31 - (12.22 x WHR) - (3.29 x
HTN) - (0.57 x HbAlc) %38

¢GDR = 21.16 — (0.09 x WC) — (3.41 x HTN)
- (0.55 x HbA1c) %358

¢GDR = 19.02 - (0.22 x BMI) - (3.26 x HTN)
- (0.61 x HbA1c)

Toe WHR w89 waist-hip-ratio, WC #angfiq
waist circumference (cm), HTN #3889 ANAU
TafiaannN /Ny 140790 mmHg %38 Maalasu
anANNAULaHe waz HbAlc ¥anady Haemoglobin
Alc (%)
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Wenfufium eGDR Hl@ananms@nen Pittsburgh
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eGDR = 21.16 — (0.09 x WC, cm) — (3.41 x
HTN, yes) — (0.55 x HbAlc, %)

eIS-SEARCH = exp[4.64725- (0:02032 x WC,
cm) - (0.09779 x HbA1lc, %) - (0.00235 x TG,
mg/dl)]

eIS-CACTI = exp[4.0:01299) -1075 x WC,
cm) — (1.05819 x insulin dose, daily units/kg) —
(0.00354 x TG, mg/dl) - (0.00802 x DBP,
mmHg)]

lagl eGDR %angde estimated glucose disposal
rate, eIS WX estimated insulin sensitivity, exp
nanang exponential, WC WNNBDY waist circumference,
HTN %8s hypertension, TG PN triglyceride,
DBP %88 diastolic blood pressure
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7.9, 4.0-5.9 Waz <4 NA./NN./WNN NU 1.73,
1.92 Uy 2.78 1 WU uar sanmedifiaimg
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Swedish national diabetes registry tag Swedish
paediatric registry for diabetes ﬁﬂmmjﬂammmm
aiiaf 1 Aldsumaitadeney vy 30 Tuasdu
wvNuaMNUAL 10 U uau 12,571 au
Uszanae 5 U wuh aanmsifiannizunsndauns
Nen3Uiid cGDR 6.0-7.9, 4.0-5.9 4o <4 NN./
AN./UTN NU 1.29, 1.50 Wae 1.74 11 Lazians
matiaamsunsndeumslanhiu 1.30, 1.58 way
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Event rates for all-cause and caridovascular
death in 17,050 individuals with type 1
diabetes
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Event rates for retinopathy and kidney
disease in 12,571 individuals with type 1
diabetes
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wenwilaNNsEFUINMa (beyond glycaemic effect)
damsiiansunsngaumnai lavasadan lugias
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d07UN130i229 Double Diabetes 143zAU
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Az (BMI >30 kg/m?) metabolic syndrome #38

%@ eGDR <8 un./nn./mn#i eNuPNUaY double
diabetes 21ANdAEIUGIATDEAE 30-50"" YBeTIUIU
rﬁﬂ'smmmmwﬁﬂﬁ 1 vanue ﬁ45ﬂawuqﬂﬁLﬁun1ﬂ
dnhazidasiusaumsalanusiuiissuly
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T $runu 658 au w18 T wuh Snugisiane
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Hudenar 42 10l a.6. 2004-20077" M3
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gnaasnmzdnlugihoinvmueiion 1 fieny
NN 18 U nngrudayainiaingusvauasmas
nadeunvmusiiof 1 waslLY NI NBUDE
30 1 Thai-Type 1 Diabetes and Diabetes diagnosed
Age before 30 years Registry, Care and Network
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HbAlc (n=2,094)

Retinopathy (> grade1)

Prevalence (%)

Prevalence (%)
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HbA1c %) lmgl\lqj HbA1e (%)

Nephropathy
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Cardiovascular disease

Prevalence (%)
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NRUYLNEG) Mwe, retinopathy grade>R1; MWNAN, nephropathy; MWYI, cardiovascular disease. *Nephropathy, n=1,270

4
mMwNinusauatures Helliwell uazaniz™” lasusyanamedadndaudammua CC-NY-NC 4.0

186

Journal of Health Science of Thailand 2026 Vol. 35 No.1



mMzfadugaunugihawnmuaiian 1

(5ozay 25.3 lul a.@. 2019-2020: Fayaan
National Diabetes Audit, 2019-20, Type 1 Diabetes
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$1nu 69 Au NnMsAnmiiwuhiesas 37.7 iame
double diabetes naaNulaglda eGDR <8 un./
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damufthedaunds 7.2 Udisegiu wuhiihed
o l@u double diabetes Uy Tuwltiniiazdl
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WNNTULEINENLENT e e Imiunmsediulsaly
1Wumz double diabetes UUNANNTNWUSAMZEIU
o welw & ']: a & (31)
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WeNINLHAYBINIE double diabetes

nalnmamiiianne double diabetes tu &Ly
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Mwii 3 mawdsuudaszas (A) Mmananadugduiannulanngns eGDR (B) agiianama (C) ANNGY systolic

(D) 556U HbAlc uag (E) ANNAY diastolic 1E{il28 double diabetes (DD, n=43) waztunvnuaiion 1 9

laiginnshadugdu (T1D no IR, n=26)
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(U] B 1 # + ¥ L) LA L5 A
o E- . "
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£~ 24+
= 0123456789 E
w Follow-up (years) £§— "
0 N 2 2 2 o2 2 W MBI F

TID N 43 40 3@ 38 36 3% 29 27 1 19

*p <0.05, **p <0.001 HadagyeadaiaunuaEuaumelungadein

1p <0.05, +1p<0.001 Hadagyyeadatiiaunuseninngnlugrnandeny
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[ First hit ] [

second hit ]

Susceptible HLA-DR-DOQ
genotypes for T1D

Peripheral insulin injection
Fear of hypoghrcaemia

[

s ~y

Interplay between T1D and
12D genetics

- Time progression

[

Double Diabetes }

susceptible genetic variants for

Obesogenic environment,
— behavioral and psychosocial
o factors

B-cell function

—

nngwn: @ahvateneiugnssuuazladenedunedennntamsiamdugdy duadnlinan1ie double diabetes

s Tagmsiinugnssuidesdaivimunisiion 1 uaz 2 Tuewdennu faunuuananusn (first hit)

wasnniwiianarhuludnszazvin wiwaduasdudaugnimenn) AN uapEILes SINAUANIZEIN/
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Abstract:

Insulin Resistance in Type 1 Diabetes
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During recent years, the condition whereby insulin resistance and type 1 diabetes combine, namely

Double Diabetes, has become more widely recognised by scientific communities, in line with the
increasing prevalence of obesity among populations with type 1 diabetes. Ample evidence shows that
insulin resistance plays an important role in the increased risk of vascular complications, independent
of glycaemic control. Given the increased prevalence of individuals with features of double diabetes,
pragmatic diagnostic criteria are paramount. In this review, we discuss the potential role of estimated
glucose disposal rate as an assessment of insulin resistance for individuals with type 1 diabetes. We
also discuss the challenges of managing insulin resistance given that factors including peripheral insulin
administration and fear of hypoglycaemic impede weight management in this group. Non-insulin therapy
such as sodium-glucose cotransporter 2 inhibitors or glucagon-like peptide-1 receptor agonists may also
have an additional role in improving insulin resistance but more studies on this topic are required before

drawing any robust conclusion.
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