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Abstract

Background: Diabetes ketoacidosis (DKA) is a life-threatening complication of type 1 diabetes (T1D).
Objectives: To study risk factors of first diabetes ketoacidosis after diagnosis in children and adolescents
with T1D

Methods: Retrospective cohort study was conducted in children and adolescents, aged 1-20 years, with
T1D who received care at diabetes clinic from 1 January 2014 to 31 October 2024. The data were
retrieved from medical records. Kaplan-Meier curve and log rank test were used to compare time to
develop DKA. Multivariate cox proportional hazard model was used to identify risk factors of first DKA.
Results: A total of 120 patients are included in this study. Fifty-nine patients (49.2%) developed DKA
during care. BMI z-score (AHR 0.52, 95%CI: 0.35, 0.78), HbAlc (AHR 1.21, 95%CI: 1.04, 1.41), basal
bolus vs conventional/modified regimen (AHR 0.33, 95%CI: 0.15, 0.70) and regular vs non regular follow
up (AHR 0.42, 95%CTI: 0.18, 0.96) were significant risk factors of first DKA in T1D. Overall median time
to DKA was 39 months (95%CI: 30.0, 44.5). The cumulative 1 and 3 years survival rates were 84.1 % and
74.5%, respectively. The rate of DKA-free survival within 3 years for patients with HbAlc < 9% and
HbAlc > 9% were 97.3% (95% CI: 92.2, 100) and 65.4% (95% CI: 55.8, 76.7), respectively. The
difference between these groups was statistically significant (p value <0.001)

Conclusion: Low BMI z-score, high HbAlc level, conventional/modified regimens and lack of follow-up
were significant risk factors for the first episode of DKA after diagnosis in T1D. To prevent DKA event,
basal bolus regimen, regular follow up and monitoring HbAlc frequently were recommended including
closed observe in patient with low BMI z-score and high HbA lc.
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(Geuay) Ketoacidosis H839210
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Y Taidi
ulszning 120 (100) 59 (49.2) 61 (50.8)
91gnoUNY (1)) median (IQR) 10.9 104 (8,12.2)  11.3(6,12.3) 0.832°
(6.9,12.3)
(Wl 0.039"
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mean + SD
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lsiina 38 (31.7) 22 (37.3) 16 (26.2)
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MIUIMITOUGFAULVUAN ) <0.001"

Conventional and modified conventional 49 (40.8) 35(59.3) 14 (23.0)

Basal bolus 71 (59.2) 24 (40.7) 47(77.0)

* p value was calculated using Mann Whitney U test; T p value was calculated using unpair t-test

+ p value was calculated using chi-square test; # p value was calculated using Fisher exact test
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Medical adherence
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asAeafinatnaitae
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Lipodystrophy
X 20 (16.7) 17 (28.8) 3(4.9) <0.001"

* p value was calculated using Mann Whitney U test; T p value was calculated using unpair t-test

+ p value was calculated using chi-square test; # p value was calculated using Fisher exact test
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E‘TZE‘T?JVILW%J“?J?H INUDNITINITINANIIE DKA (adjusted HR 1.21, p value 0.012) NITUINITOUGAY basal
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bolus AABATINITNAN1IZ DKA 1o1/5euiieunun1suUSHI50UgaULUY conventional/modified

(adjusted HR 0.33, p value 0.004) A15A5I9AAAINNAANNANUTNDAAOATINGTIAANIIZ DKA 110

o

nfSeufieunumsasirvaanuiiaaiin liaainaue (adjusted HR 0.42, p value 0.04) pg1aiidodiagni

v
(% =

A0A AIN15199 3

3 o A v o o a 2 (% aa o
ﬂ'l’i'l\‘i‘ﬁ 3 uaaaaReNUANUFUNUTAUMIINANIZ diabetes ketoacidosis ATILINHAIDINININY

(Cox proportional hazard regression for predictors of DKA)

ifae Univariable Multivariable

crude HR (95%CI) p value adjusted HR (95%CI) p value

WA WY 1.60 (0.73, 3.50) 0.240  1.66(0.74, 3.73) 0.215
ABTNIAMEATNDIGUASING 0.60 (0.41,0.86) 0.006  0.52(0.35,0.78) 0.001
(BMI z-score)

nﬁuﬁmmﬁzﬁu HbAlc(%) vl 1.16 (1.04, 1.30) 0.007 1.21(1.04, 1.41) 0.012
NY

M3IUINITOUYAY basal bolus ¥z 0.38 (0.18, 0.79) 0.009  0.33(0.15, 0.70) 0.004
AAMINDINT

AnuRveInIaTIeseiniaaly 0.69 (0.51,0.93) 0.016  0.65(0.42, 1.00) 0.052
1ApARIAULBY (SMBG)

fﬁmauﬂ%””wmmﬁﬁﬂﬁwgﬁmi@ﬁ”u 0.76 (0.56, 1.02) 0.007  1.18(0.45,3.14) 0.733
31 medical adherence 1.00 (0.45,2.22) 0.993 1.11 (0.50, 2.48) 0.800
asARnRAaTinaiaue 0.35(0.17,0.72) 0.005  0.42(0.18,0.96) 0.040
1 lipodystrophy 0.72 (0.25, 2.08) 0.549  0.36(0.10, 1.24) 0.105

Multivariable model was adjusted for sex, insulin regimen and medical adherence

1w 4 1A
ANIsegIUVRITZe)aoaign15al DKA (median time to DKA) Tag3uagi 39 10ou (95%Cl
:30.0, 44.5) 18z 16n3511151/a0AN 122 DKA (survival rate DKA) 1 1 uaz 31 g fovaz 84.1 uaz
74.5 MU g1l 1A
8n31M351a0aN172 DKA (survival rate DKA) melu 3 3 Tudilenil Hoalc <9% fe Sovaz
A o . Y S
97.3 (95%CI: 92.2, 100) TuymzNons1N151)asaAn192 DKA (survival rate DKA) 1wl HbAlc >
9
9% 19 30882 65.4 (95%CI: 55.8, 76.7) HANuuAnA AU NITsd 1A YN 1adAveINIaeIngy (p

value <0.001) #3931 1B
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§a31n151/a8AN19Z DKA (survival rate DKA) a8l 33 Tudaefiinsuimssugduuuy
conventional and modified conventional A0 §08a% 57.6 (95%CI: 42.9, 77.4) Glummzﬁé’mwmiﬂa@ﬂ
172 DKA (survival rate DKA) Tugt}1e0fim31i3v1sdusg @y basal bolus e Josas 81.2 (95%CI:
73.0, 90.3) ﬁmmxmﬂ@iNﬁ’uefJ'Nﬁﬁ'ﬂﬁﬁhﬂnmaﬁmmﬁ’mmﬂdu (p value 0.007) f331) 1C

8n311150a9AN122 DKA (survival rate DKA) 2111 3 1 Tugile regular follow up Aiv $ooaz
80.1 (95%CTI: 71.7, 89.4) °lummzﬁﬁ’m1miﬂaaﬂmaz DKA (survival rate DKA) 11.1@'1]:18 non regular

ao o o -

9
follow up A ¥008Y 58.1 (95%CI: 43.1, 78.3) HaNuuanaNAuedNlied1dynN1IadAveINIae

ﬂfjll (p value 0.003) ﬁﬂg‘ﬂ 1D
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Vaiziinn 11z DKA 080 13.3 = 4.7 1 daIngiiumanda 40 au Govas 67.8) dxtinramenwey
WazInel (BMI z-score) 10A8 0.2 = 1.1 szgznamaduwmamuisegu 37 szauimaasau mde
13.1 £2.6 % n15UTHN150UgaY 151U basal bolus regimen 32 AU (F00az 54.2) AUMAVDINITNANIIL
DKA daulngjiiavinmsuadugau 36 au (Sosaz 61) fannnisiaige 23 au Govas 39) A
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Goway)  1@niiey thupana  an

NUINYTZHINT 59 (100) 16 (27.1) 21 (35.6) 22(37.3)
919ULIAANIZ DKA (1)) mean + SD 133+4.7 13.5+55 12.6+46 13.7+42
LWE

B8 19 (32.2) 5(1.2) 9 (42.9) 5(22.7)

Wﬁjﬂ 40 (67.8) 11 (68.8) 12 (57.1) 17 (77.3)
ﬁ’%ﬁmamﬂmumquaznﬁlﬁ (BMI z-score) mean -0.2+1.1 -0.3+1.1 -0.5+1.2 0.1+0.9
+ SD
s2aznaM sty () median IQR) 3(1,49) 240947 2(1,3.5)  3.5(1.6,5.8)
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