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Risk factors analysis and prediction model construction of SGLT-2 inhibitor-

associated euglycemic diabetic ketoacidosis

HUANG Wenhui®, CHEN Xiufen’, CHEN Jianming®, HONG Yana®, CAI Jingjing®, CHEN Jinshan’( 1a. Department of Pharmacy,
1b. Department of Endocrinology and Rheumatology, The 909th Hospital/Dongnan Hospital Affiliated to Xiamen University,
Zhangzhou 363000, China)

[Abstract] Objective To explore risk factors of sodium-dependent glucose transporters 2 (SGLT-2) inhibitor-associated
euglycemic diabetic ketoacidosis and to construct a risk prediction model. Methods A retrospective analysis was performed on the
clinical data of type 2 diabetes patients treated with SGLT-2 inhibitors in Dongnan Hospital of Xiamen University from January
2020 to December 2023, including age, gender and course of diabetes. The risk factors of SGLT-2 inhibitor-associated euDKA were
analyzed by univariate analysis and multivariate Logistic regression, and a prediction model was established. According to the
receiver's operating characteristic (ROC) curve, the area under the curve (AUC) and the optimal critical value of the prediction
model were determined. The prediction model was subjected to both internal and external validation. Results A total of 119
patients with type 2 diabetes treated with SGLT-2 inhibitors were included in this study. Among them, there were 98 cases without
euDKA (non-euDKA group)and 21 cases with euDKA (euDKA group). Multivariate Logistic regression analysis showed the
DKA history, appetite or diet decreased three days before admission, elevated neutrophil count and pre-hospital adjustment of
hypoglycemic agents were independent factors to increase risks of euDKA associated with SGLT-2 inhibitors (OR=114.153,
21.774, 2.056, 45.745, P<0.05). Operation history during medication was an independent factor to reduce this risk (OR=0.007,
P<0.05). By establishing the calculation formula of the prediction model = neutrophil count+6.571 (DKA history)—6.874
(operation history during medication)+4.273 (appetite or diet decreased three days before admission)+5.302 (pre-hospital
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adjustment of hypoglycemic drugs), the ROC curve was drawn. The area under the curve (AUC) of the ROC of the prediction
model was 0.982 (95% CI: 0.961-1.000, P<0.001), with accuracy of 94.96%, sensitivity of 0.905, specificity of 0.959 and a critical
value of 7.405. The AUC of ROC curve after the model’s ten-fold cross validation was 0.930. And the accuracy of the external
validation of the prediction model was 85.29%. Conclusion The DKA history, appetite or diet decreased three days before
admission, elevated neutrophil count and pre-hospital adjustment of hypoglycemic agents increased the risk of SGLT-2 inhibitor-
associated euDKA, while the operation history during medication reduced this risk. The risk prediction model constructed on this
basis could better predict the risk of SGLT-2 inhibitor-associated euDKA.

[Key words] sodium-dependent glucose transporters 2; SGLT-2 inhibitor; euglycemic diabetic ketoacidosis; type 2

diabetes; risk factors; prediction model

- BRI R s B 1 2(SGLT-2) #5112
— RN 1 IR A 24, S S o a3 e N ) A
Yo B EE IR, 48 o4 28 DA PR YR HE i, DA B AR
AR, 2 —FRAEA e 5 2 B pE 2451, Ha,
] T SGLT-2 il 57045 1545 514 . RLAR 51035 |
RAE G A SN E RN EAR 515 5 Fl, SGLT-2 11
il 550 S B Akt 1, L BRI SRR, s
PRI 2, (A BAFEAE — et PR n) 8, 45 [ 1T
5%, SGLT-2 #il5AIml i 2 AUE R (T2DM) 5 &
A DR TRE 1 T 2 (DKA) 19 RS 3G m 220 7 4%,
Horp 71% Ay A i A 1 R AE R H 5 (euDKA) P,
DKA 1Eh—Fh ™ 5 0 PR 2 IE R AE, R e
RURRRE S SRR, BRI IR | R E A
PR R o 5, P T e KR, R, S
DKA [ 442, SGLT-2 $ll i F 41 )¢ euDKA H %
I T R A AN B3, 24K, ZPREIER R B
R, Gy e R Z I AR YT, 3 ™ e SR
I, ABFSE R SGLT-2 i 57 4 5% euDKA Ay 5%
M) ] 25 ) 8 IR AR 76, LA S0 Ry SEL o7 A 4
BiRitE%

1 NER57E%

1.1 AR

[l gk 43 M 2020 4F 1 A 2 2023 4F 12 A FJE
IR 2% M & 7R p = e 432 SGLT-2 #4fil 36 97 1Y
T2DM B /& (G IR e 8. A bR#E: DT2DM
B, BRI IZ W K o RIS A (b [ 2 BOWE R 993 B
TR R (2020 4E ML) YAIARIES; @ E 1% SGLT-2
IRIFNAETTY, EIGARE S BAESE R Ak
G QO =18 % o HEBRARIE: D1 UM AR 85
QAL SGLT-2 #5711 & % ; @1 Bl DKA 1
B @I IR TR A R s R MU i B s &6
FEEMAR TR B S W R E . AR ALETR
2B 2 B B B P 2R AR 2 D st v Ao
1.2 KEFH

W AE A IR BERE, 4G O AfE B 4R

B PR R BT AE A A QR S W SR P
1. DKA # JHb R s 250 E R 5
QB L B ABEHT 3 d BAEEE R IR
hT e SACNSE e S S2%  e1| EA R = AN ST 111
(S 12 S O R v 1 N N w1 U i G 1
ANBRE L A /N ER IR R (eGFR)  BVIHZLE
NRAFRBEILIE B (ALT) . RITABRBILF
(AST) . Hih =FE&(TG) . MEEL(TC) | (K% E g &
R EE (LDL-C) |, 1= % B i 2 11 IR [E g2 (HDL-C)
. C-RN M (CRP) ., FEF5 R E(PCT) A O/ I
Pgp s ML L JBR G | Sl K AR R Ak A 1 A 0
(ASCVD)%:; @A77 7 %8: SGLT-2 #ifil 5 Ah2 .
R TR RSB RTREEREE 24 DL S
H AR5 008 D45 Rt brR: 245 B euDKA:
A BEAR RS SR DK LT #4005 <13.9 mmol/L., fHF1ES
T 1a] BRI s 9 AR R v 7 (pH<7.3 R I V85 sk T
Ah<18 mEq/L) FIFRAET
13 Git ot

iz 1 SPSS 21.0 i AT g it 53 b, MAF &
IEASHR R AT RTORH H (3ks) R, PR LR
FHAM ST FEAS ¢ Kz 505 XPASTF G IE ST B0 1 T i
Bk, FH RS BRI (7 5] B R, PR LR
Man-Whitney U 5 ; TR IO (A 23 L) &
N, I IEECRH 7 ks . R Z I E Logistic 7]
534 SGLT-2 il FIAHOC euDKA YA 37 5 0] K]
2, IFEE ST KUS AR . MR A7 T AERRAE
(ROC) fh £ B T ASE Y () il 28 R AL (AUC) K
G FES, P<0.05 FmZHAGI#E L. W
Python 3.8 FX{XHRIUREAHEA T 4738 LI U,

2 %R

2.1 EBEAZEN

119 fFlEEH, H 1k 68 11(57.14%), ot 51 14
(42.86%); F-I4EHE (57.31412.28) % 5 F- 1K i 45
#1(24.39+2.95 ) kg/m*; iMHE 5114 11 £411(9.24% ), BA&
G ¥ 56 1511 (47.06%), K& 51 52 1411 (43.70%) ; Ft



RS SRS 2026 4EX A 25 H 44 X
J Pharm Pract Serv, Vol. 44, No. X, xxx 25, 2026 3

A R R A B SGLT-2 $4HI3) (4 ik #s 51)
¥ 5 mg/d, BHREHI4 10 mg/d, 48514 100 mg/d) .
22 euDKA X A

g 119 B8, Horb 21 41 (17.65%) &A=
euDKA. 21 Bl & ¥ RIAE L WKt | JEY5 45
THAGE AR, Forf 1 ) 8 3 B B e . kAR

. A B S0 e s e, S B S A P
SGLT-2 il 51
23 HEREZSH

HR 4 2 75 H B euDKA K 119 6] 835 4 MR
cuDKA £ 98 4| Fll euDKA £H 21 . W4 i 11
AR W L. DKA g 5L FH 24 30 R TR s AR
euDKA Ji7, Hg H7 RIS CRRRRAE2Y, SO/ 23 TR R WS R L AR, 28 38 4o it 2F 7 L (P<0.05),
R R, IR G AR . S FRERE WL L.

#1 BABREREERBERSH

= JEeuDKAZ (n=98) euDKAZ (n=21) uly’ItH Pl
SEWA[H, M(Pys,Pas)] 60.00(29.00, 85.00) 50.00(24.00, 75.00) -2.291 0.022
TN, n(%)] 52(53.06) 16(76.19) 3.778 0.052
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P4 [< 1071, M(Pys,P55)] 6.68(2.78, 14.46) 11.65(5.24,24.22) 4.186 <0.001
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