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[ Abstract] Objective: To analyze the clinical features and risk factors of tirzepatide-associated ketoacidosis
using real-world data, thereby providing evidence for safer clinical use. Methods: A systematic literature search
was conducted in both Chinese and English databases from inception until August 31, 2025, to identify case reports
on tirzepatide-induced ketoacidosis. Data were also extracted from the FDA Adverse Event Reporting System ( FAERS)
spanning January 2004 to June 2025. Disproportionality analysis using the reporting odds ratio (ROR) was employed
for signal detection, and descriptive statistics was applied to summarize the demographic, clinical, treatment, and
outcome variables. Results; Fourteen published case reports and 229 cases from the FAERS were included. A

higher proportion of cases occurred in females (78.57% in case reports; 51.96% in FAERS). Ketoacidosis often
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developed early during treatment (median time; 5 weeks), with common clinical features including nausea, vomiting,
abdominal pain, dehydration, and metabolic acidosis. Significant signals were detected linking tirzepatide to various
forms of ketoacidosis, particularly starvation ketoacidosis (ROR =107.36, 95% Cl: 71.75 ~160.63) and euglycemic
diabetic ketoacidosis (ROR =3.52, 95% CI; 2.51 ~4.93). Concomitant use of sodium-glucose co-transporter 2
inhibitors (SGLT-2i) was most frequently reported (52 cases). Most patients recovered after drug discontinuation
and supportive care, although four fatal cases were documented in FAERS. Conclusion: Tirzepatide is associated
with a significant risk of ketoacidosis, particularly in female patients, non-diabetic state, and those using SGLT-2i

concurrently. Enhanced vigilance, patient education, and early intervention are recommended to mitigate the risk

of serious metabolic adverse events.

[ Key words |

7K JOROR: 4 B 1 A e ORI I 3R
J £ K ( glucose-dependent insulinotropic polypeptide,
GIP) 0 ik /5 1 ¥ 2= AL k-1 ( glucagon-like peptide-1,
GLP-1) RS2 AR W 3 50) o 388 3 1 5 i) 2 AR A0 085 17 o
Ry 28 03 e A0 ) JoR s i b SR RE iR SE 22 S HE S O 4R
PR B B R R EE A B
B T 2 BB R E e AE S IEBE S F P R
J3E L 28 /8 I W P O 7 45 ORI ok SURPASS £ %1
I PRI, 5 2K T R R 7 Hh R4 A9 W PR 22 4k, B
5 B9 RN E Sy B 1 A, HOOR K B A
W R o AR I R R 56 57 R TR AR B LB
ST HABIR B ™A% 52 4 3 i , 18 A ik AUl 27 0 B
WA R A RS, R, Bl Y Tk
PR A KBS = G EH =, LR 2R 25 %) GLP-1 &2
PR o, e b RO © 3R R 5 B AE R P R
Ve e B . 4, Yang %5 3 T FAERS U4
49 0 A7 e B, AR AN I (B 5 SR A B0 T, W) e A%
B BRI BL B IR 55 GLP-1 32 7K 38 30 57 -5 4 JR s 1
SiE TR T2 IR S AP AR B 3 I LU R B 55 o BEE &
ZNNIEY 1197 9 RPN I N | ) = o AL
B B 4 7 AT B LR IR TR, o I AF R A L5
T BT RIS S 4l 5 4 s, 1% 245 W TT RE S IR E 7R v
BE IR AEAFAE DR BR , 3X — L5 17 49 i IR 3K 0 445 18
T I35 X B, 36 B OG T 32 24 1) e 2 XU 1) TA TS
FAAE B S5 BRI A PR o TR AE R 2 2 — i f S
Az i B 7 AR T RAE R S R 5 T, AT
BOTEER . B, O RGN A RS R E R
R Z 8] B OCTK | R B I DR R AR 5 K A LA, A B
JEIHETF 2025 48 A 31 HZHE X XM EIRE,
Jf#& 4 FAERS £0¥s )& b 2004 4 1 § —2025 4F 6
HBEE | B 78 845 8 2K 0 IR OC B AE R B 1Y
I PR 22 35 08 7 KURS: PR 3R, A I IR 2 4 T 24 4 it
2%,

2010
@7‘ PEHMBRE 2026 F35 35 55 18

tirzepatide ; ketoacidosis; adverse drug reaction; FAERS database

BBREHIE

1 #HERIE

AT e 1 T 5 S e R 1) [l B T 5 15
TR RIE T LR PO RG UG R : 2
2% R T O a4k B PubMed il Em-
base $¥s 7 , W SR o & 2025 4F 8 A 31 H Wil %
PR IRV AR DGR R vh 2 A R iR @ H kR
i RGERAE AR I FAERS B4 72 A 2004 4E 5 —
R 2025 AREE A Y BT AT R 2K A IR OC 24 i
A R F 44 (adverse drug event, ADE) 47 4
2 KWERRE

SCHRAG 2R R 320 5 8 I A 25 Y SR
HrSC LB R IH K GIP/GLP-1 XU 32 1 34 3h 1)
R RE PR EE DU AR R R P RE T O PR TR RE R
T IR IR PR PR TR E IR v B A G B i)
11K & o 9% 3C UL “ Tirzepatide ” “ Mounjaro” “ Zep-
bound” “diabetic ketoacidosis” “ketoacidosis” “ eugly-
cemic diabetic ketoacidosis” “ starvation ketoacidosis”
H R AT R R

X FAERS Zodl i, i i Hom 7 F & 8 #0458 &
[F1] 300 Bl P 1 BT A7 2 B 0 S A0 9 - A AR R e %
(DEMO) . 25%)di Fic 5% (DRUG) JRY7 45 /i fE B
& (OUTC) | ADE {5 Bid 5 (REAC) 4R &R IEME B
ik (RPSR) | YA 77 I 0] {5 B 32 5% (THER ) . fdf ]
25 fhil 44 “ tirzepatide” J 7 i 44 “ Mounjaro” “ Zep-
bound” £ drug $ ST H U B A AH G4
3 HBEFEREAE

Bl 5 0T  F 2 2 BE R SO % PRIMARYID (32
ID) Al CASEID (g 5] 1D ) £ 3 , #4) 7 ¢ & f) B i 4

ZeA AL PR O I B R AR . PR ) —
CASEID H &8 bR A ( B ISR 4% 5 # K 8%, primaryid
TR R B A, LA O A 0k S A g 20 B 1



A RS EAL < (0T [ P B2 2 38 1) it (Medi-
cal Dictionary for Regulatory Activities, MedDRA ) 5§
27. 1 W, g Aty rh Bir A AN B SRR O A 2 R
1% (preferred term ,PT) , i1k Hf PT & “ diabetic keto-

acidosis” “ ketoacidosis” “ starvation ketoacidosis” &

“euglycaemic diabetic ketoacidosis” B & 48 A 737 o

i AN <K B 2K A IKAE s b role _cod Sy 32 %
PREE 25 (PS) 14 4 5 4 2 O 85 2K I IR AH G A R 5
(PIRIPN &2 0 T
4 Fitom

Bl H I SR 58— B R B0 B IR IR A
RHE A B N AL AR ) AR R R
i JIE 24 1 O L 245 W 00 50 LN R BN A
[ Ll PR 2 B TUA it B e I 2 o SR EcH th 2 44
fF 5 A S7 0 8 5 B2 B, 8 00 IR I T ok B A R R A
3LWETEE I, T A B S Excel 4%, JF k4T
it oo

JRUBSE A5 5 60 >R FH 4% 45 U AE LE (reporting odds
ratio, ROR) Jy ¥ #EAT(E S W0 I o 1% 5 v & B T L 3l

Chinese Journal of New Drugs 2026,35(18)

S AV Y VO S R R, 35 ROR {H S H 95% & (R
XA (95% CI) , 33 1., HARTHHE AR :ROR =
ad/bc,95% C1 = "M% =120/ Var Vbr /e 10 g g e
a=3 H ROR [ 95% CI FFR KT 1 0}, I\ NIELE X
FifEs. Wk ROR(EM K, R HRZ5Y 5 ADE
22 (8] (%) SR i

F 1 LR AL DUk R
H#r ADE HAth ADE
4 arit
’ R R !
Hr25 9 a b a+b
HAbZ5 ) ¢ d c+d
&t a+c b+d n=a+b+c+d

& R

1 XEHEXRFR

AR A 2R LT e 1 11 RS R AR TR I 5
T A 1 P 2 1) 91 4 G, BT AT SC K 45 O 9% SCSCRR
I 14 BTG AR TR LR 2

F 214 B IRIA KR G A E R v B AR A Y 2 I IR Rk
. iy M ES] &I ARRBL RRRW PR S
B HEm /% Jmgew ! A 25 25 11 1 ] Il PR 2% 3L FHifs i %A
1 Lol 'y 29 2.5~5 JE e I v 7 A BRI Ko R R R B R
SiE R rh 7 R, MEBK. LSS E M AT
JE A i . i % 3.0 mmol - L1,
pH 7.24 ,HCO, ~ 16 mmol - L ™! |
1L 4.5 mmol - L !
ale) k' 34 2.5~5 JIE it J I BF LR 6 ) JEAR Kk EVS RN OK . RE B R
I 2 h 2.8 mmol - L', pH 7. 30, HCO, ~ RIT
ZOmmu]-]f],[ﬂlﬁlﬁ]iO mmol -1~}
3lel kS 17 2.5~5 AL e J i vEf 5 A MR Kk EVE R EEBOK OB R B AR
HE R b SRR, 6% 2.9 mmol-L=", YAYT
pH 7.31,HCO, ~ 21.3 mmol-L~",
T 1.2 mmol -L ="
4l6] s 26 2.5~5 AE I I Ve 6 A MR AR Kk AR REEOK . A AR B AR
AiE R H 3 LBt B 3.1 mmol - L1 BT
pH 7.30,HCO, = 20.3 mmol -L ™",
1L 3.0 mmol L ~!
507 i’y 29 5 e e J IR REPEER 1) JEE I Kk U E K, pH 7.26, {£25 fEBE 4R
I 2 Hh 3 I 4% 3.0 mmol - L™', HCO, ~ RYT
8 mmol-L ™" JEJitE 1 109 U-L~!
68! i 21 5 A e PEACRIME IR Y 3 A RN AN R I o 7 NS AT D B T I £ R
i i /2 h SRR, WK AR B W, pH 7.22,  RYT
# AG 25 mmol-L~' HCO, ~ 13.8
mmol+L ™', IfiLfi{ 5.2 mmol-L ! s
185 4.9 mmol-L !
2011

PEHMBRE 2026 F35 35 55 18

r



Chinese Journal of New Drugs 2026,35(18)

bk 2
iy M ES] &I ARRB RREH N R
=] 1 "‘ il
P, Jmgew ! A 2% e 15 1 I PR 3 B FHUEHGE 5
709 I 29 2.5 ils¥iiB ¥ W 38 S R AR B, L 27 mmHg, 525 (R B UEE
il i % HCO, ™ 11.6 mmol - L™", [ #  AJT
i 4.8 mmol-L ™!
glL1ol i 48 2.5~5 AE P EHmAEE 78R R MoK RETS, W AR % I EBE AR
i 9 /% OBV, AT AT
i Fi, AR a R, Bk, pH 7.27,
HCO, ™ 17 mmol - L =" i {f 5. 4
mmol-L ™" [l #% 5.6 mmol-L ",
AG 18 mmol -1 ™!
glit] Bo36 2.5~5 1 RBE R B ERE 1 RBRE OB R OR TR OWEBME LR BLK, %0, OB 21 fE 25 R B iR
. e il A iR (R & & mmol-L ™" (i1 5.7 mmol-L ", RIT
JiE B BE 7 d) pH 7.06, (140 5.8 mmol-L~" | F[
% 6.8 mmol-L !
10 & 36 K 1RBER R ERE 1 MBRE OB R OR OB Rk EBR R Bk g R B R
. e il i % (R W 4 EOE, 03 PFR AR T EIT
JiE B i 4 d o BT, B 17.9 mmol L1,
SHEEML HCO, 12 mmol - L7', AG 21
i%gf;l? mmol - L =" | JR i FH P
11013 % 35 2.5 2 RUBE IR RARSIg  EEmBEE 5 BEHCRBE RO ek ER, O Shid 2 B IR
Jik 1 R 975 T RS AE A NI . JRER JRYT
SiE 8+ B 4 >15.7 mmol - L=" | pH 7. 17, IfiL.
B 4.9 mmol-L !
12t 4 57 2.5~7.5 2 BUBEGR WU, IERmOBEYE OB R OR PR OB U E RO R VS A 2 B R
. B ik 1% %1 1 DR 975 B (5 & iR SO TRIB Y AT
liid R I B8 P 7 JnEN7.5mg  FESE ;pH 7. 012, il {A& 5.7 mmol -
AL W4dE) L~ 7% 10.3 mmol -L ™!
#F il
T
13051 %36 kR 2EMER CWRRUK.  ERMEE 1 FUARILE LA At GENS A
. e Bws 51 155 IR il RIT
i i i R P 7
14L16] % 72 P 2 RUBEIR AR HmpEE 2d =X 1= I N L N E I v 11 5 A 2 BN £ S . 3
s 2 = H X 155 IR s £r, pH7.24,HCO, = 11.8 mmol-  IAYT
i3 I e 12 P A

L', PaCO, 27. 4 mmHg, AG 20
mmol -L ="' i 4% 8.1 mmol-L ™!

2 HEEWEEARBR

FEAG R 2 229 {515 85 AR 90 IR AR S 1) B i R o
B F A, H OB PR v R AE R 2 106 B O

I P4 A o T 12 vh 5 34 ) L TERLRE R Th #E 59 il
DL KU Pk TR RE BR o g 31 9. AR S A T 4 R
N B RIA R 5 A S R AE IR h Y A TR 3 OC K
(DL 3) o Hodr WLk M R E B2 35 09 05 5 5% % I
% (ROR =107.36,95% CI. 71.75 ~ 160.63) ,
X% B AR A 8 A i S R Y L o
KT B R AR TR OG0 VR, IR IR M PR
o FRIE 1% 2 R 00 21 B 09 BH 4 {5 % (ROR =

2012
@7‘ CPEFFZIZYE 2026 5 35 BE 18 1

3.52,95%CI: 2.51 ~4.93), pbob, BRIk S )
SCHY R AE 1 b #E (ROR = 2.95) KO B R AE 192
#(ROR =1.65) R IK M B A Gt 22 R Lo 1F
A3 K4,

R3O IKIA A 5 B AE R T A5 S A I 45 2R

ADE %/ 1) ROR(95% Cl)
il R 12 v B 59 2.95(2.29 ~3.82)
TL gk TR S 7% v 31 107.36(71.75 ~160.63)
Yo R 5 TR S5 7% v 2 106 1.65(1.36 ~1.99)

A P R A 7R 34 3.52(2.51 ~4.93)




Chinese Journal of New Drugs 2026,35(18)

R4 BIRUA A R AE R 75 5 F 4R 9 ZEAS (R B

ey mﬂﬂw‘zrﬁé‘é @L’ﬁﬁﬁ@ﬁﬂﬁﬁm& ﬁ%)ﬁfﬁ@ﬁm&rﬁé E%‘mﬁmﬁﬁmﬁﬂ
(n=59)/%1(%) (n=31)/B1(%) (n=106) /%1 (% ) R (n =34) /(%)
A
| 9(15.25) 2(6.45) 39(36.79) 17(50.00)
s 43(72.88) 25(80.65) 40(37.74) 12(35.29)
A 7(11.86) 4(12.90) 27(25.47) 5(14.71)
E: 43
<18 % 1(1.69) 0(0.00) 1(0.94) 0(0.00)
18 ~64 % 33(55.93) 21(67.74) 40(37.74) 18(52.94)
65 ~85 % 8(13.56) 0(0.00) 13(12.26) 3(8.82)
>85 % 0(0.00) 0(0.00) 0(0.00) 1(2.94)
K 17(28.81) 10(32.26) 52(49.06) 12(35.29)
LHRER
*H 12(20.34) 8(25.81) 62(58.49) 13(38.34)
Wi 11(18.86) 12(38.71) 13(12.26) 9(26.47)
H A 11(18.64) 0(0.00) 16(15.09) 6(17.65)
HoAth H 5% 25(42.37) 11(35.48) 15(14.15) 6(17.65)
3 ABR A
[ A= 8(13.56) 5(16.13) 17(16.04) 4(11.76)
250 1(1.69) 2(6.45) 0(0.00) 4(11.76)
HAl T A AR 8(13.56) 1(3.23) 2(1.89) 4(11.76)
W hH 42(71.19) 23(74.19) 86(81.13) 22(64.71)
FH 0(0.00) 0(0.00) 1(0.94) 0(0.00)
%5
T 1(1.69) 0(0.00) 3(2.83) 0(0.00)
1 BT 36(61.02) 21(67.74) 64(60.38) 21(61.76)
1 I A A 9(15.25) 6(19.35) 7(6.60) 8(23.53)
Pl 13(22.03) 4(12.90) 32(30.19) 5(14.71)
FRELEL HE £ 1
2022 3(5.08) 0(0.00) 3(2.83) 2(5.88)
2023 29(49.15) 2(6.45) 29(27.36) 4(11.76)
2024 42(71.19) 13(41.94) 42(39.62) 19(55.88)
2025 32(54.24) 16(51.61) 32(30.19) 9(26.47)
3 BEELRER B2y FPTINAR 25 1o 5 A7 — 5 L], 23 50l R 14 011

14 I EF T, Lotk 11 6] (78.57% ), 1k 3 i o], 3228 LA s &F Hofly 7T R0 <& it A O A% S s B
(21.43% ) o HMAFR D AWEE), T 17 ~72 FIF MG S5 SR 25 AT S 2 15 0, WLk S .
B 2 JE] o He A A Al e T B, 1 R R

FEARIE 2 91,2 TR SR R 3 0, L4 2 2 A IR RS FAERS BURE TGN 40
A I e EL/ES EES B/ Aib/s
R FIERE 1 6. ‘ 0 S . .
FAERS $CH i i ) 229 {9 S BL o8 £ 4 2% (7] 4 A 3
TR AR L ot 119 1(51.96% ), T4k 67 i 51 e 4
11(29.26% ) , Hix 43 151 (18.78% ) Y 5 £ B K 1 S f{jg; N .
ﬁzﬂ‘{?\ﬁﬁ,ﬁj\%ﬁ? 18 ~85 EZI‘EJ%EP%\E&,%E% Hﬁu’%??@ &*ﬁﬂ%%% 12 38
F0 4F- % TR BES TS 9
4 BERBGER El&iﬂ,? !
FAERS 508 e of (6 2 25 000 B2 % 306 4 1 o .
2577 R UARERE 5 W) 9 o Horp, SGLT-2i /9 {ff FI 4 HOAEBE S 3 2
ARG SR 52 1, LU B O A UL s 3Ll o i 1 ‘ 4
Bem R AL, JE38 0, LR E A A m T o . ’

RN E WU AR Z AT, 38 27 ] Ak, B

2013 Cyj
PEHARG 2026 F55 35 555 18 £ ‘



Chinese Journal of New Drugs 2026,35(18)

4%s5 5 ARREEHIAE
233 2% B/ &t/ B R YRR X R ¥ R 9 2 A B i) X e
NG 2 i &7 AR At N N N
e i : L ELAE R L A 2 5 SCRRAR I 14 g
5 8 3 {5 e, A BRI RE 4 B I 8Ok SR R
WA 2 A 2 ¥ NN
1d®27H o FAERS BH 1 Bf 18] 2 =
— i . . AN | g%@*ﬁﬂﬁfn@%
TR 2 (926 (] 4 5 Wos, Horp AL A O 40.5 d (29 5.8
iﬁfé X Ji) ,76. 9% (20/26)) Ky % {4 & 7 76 ¥ 1 36 97 I 19 3
T
il 42 2 AW, WE6,
R 6 26 {l R SR U S RLAE R v 75 5 1 A B 1) 43 A fs
ADE 2571 0~74d 8~14d 15~30d 31 ~60 d 61 ~90 d 91 ~120d 121 ~150 d
i A iR 0 0 0 2 0 1 1
R T AE 1% v 6 2 1 1 1 0 1
LA IR AE 7% v 75 0 0 0 2 1 0 2
L P R R s ERARE 7R 1 0 1 0 2 1 0

6 TREMIERKRNR

AR BIF SIS B 197) 9 B LS R — 3000 I i TR v
BEIG R BRAE o R bR 7 T, 0 M 2 05 3 38 1) 26 30
(13714) , ok g2 9w (9/14) & a8 25 il (77
14) o PRAET7iE B Kl 2 Jok 4% (2 BT 4% ) gy
S i e d R UL A E S R R A AR A B L R
KWW & fit . SER AR A RIS M., T AR
(51 35 47 A 7= T AR U 1k R R R B R AR K T
R ARG LA R It ) =5 R R A4 BH PR o 53 A, i B oK F JF
L Wi 20 75 6 b AR IR 9 AR E 2 Ry i v
TEH SR A T OB PR AR AT GE S R 2 B
B IR A
7T ARREEFEHA

ABEGE Y, BT AT SCHRHIE (1 14 1] 5 5 35 R B R
TF KR DG T RE R T B 10 42 32 AE BE IR YT o T IR it Y
A2 0 AL 355 5% P 5 2R T B A B T Sk A R 2 A o o
W RGBT IR A B Y e, SR
1M FAERS Bffs P 09 $ci 2R W 20 B A 58 ™
PIVEAEJG A o 7E 229 B4R & b, 4R 2 HUR # W 5
FEBETRYIT , 50507 0 4 T Ak O e B A= o B0 d PR o
e T 4 GIFE T F AR AL FE 1 G ER AE FR h R L3
W DR A TR 2 8

i
ABFFEEET FAERS HA 54 5 © k3R
AR RGP TR R I RO 5C R AE IR Y

<4

it

2014
PEH ARG 2026 F55 35 555 18 £

JRURSE 511 RARRAIE o 1 288 JRUBS: I AR I3 30 4F >F %o [
25 GLP-1 Z A i s 390 (1 W I 28 s HOWE ik s i
9 1 T XU 15 5 5 L T %, il 1, Thaibah 25
2025 4 JEF FAERS i 0 B & W, GLP-1 52 K3
S 351 14 4 DR i E 2 h EE ROR AL 2019—2021 451y
2.88 T} F 2022—2023 4E [ 4. 64, 41 5% H K 56
BRIEFERF SR 3G 0 o 1F M ML 6 5 ) &
S GIP/GLP-1 BUAZ A3 2 371, 5 IR 1 K 11 il i iR
Hh i AU 1% 20 45 31 2 G2 DA

ARSI 25 SR R, R IR VA K A5 4% 24 i i
i P 35 A7 8 WA DG IBE , H rp 5 L A e R R R B 1
KRIRAR = e i (ROR = 107.36) , 55 1 104 P4 0% IR
7 TR R PP 2 1 DG Bkt o & 3 (ROR =3.52)
5 90 50 BT 8 7 T B A A ) Lot R B R
i ( SCHR S B b ol 78.57% , FAERS B4 )& b o
51.96% ) , %35 GLP-1 52 (R34 3l 7 (1 #5635
L o X AT AE S L bk T 1 T SRR A T A
BT Ai R R KPS 2 5 A 6

AHIE SR e B, BR SR I B AH G IR RE 2 5 B AT
KT 2 TR PR A B, BT BT AR A
Y FH 25 1 A w8 i ois N BE o RV R R TA IR AR 3k 1L
T1 AV R, SCHk h C AR TR e R
it 2 JEL R 3 T 45 68 P S R R i R sz B v
ot A R 5 | A 1 TR RE TR A RS o DA RS [R]
B LR KT 250039, 995 0 808 vh A2 s 1) Sy
5 J& ,FAERS %045 B v A3 s (] 1 55 04 5 461 v 45 Bsf ]



S 40.5 d, Hih 76.9% (20/26) %K L F I WA IT IR
(3 AN A, 3 5% I DR 18 B AR 7 1301 I B 34 75 A
i g

B ORI IKAE W FR s F % 5 AR SR AT P 8| &
R 1 H 2 DL A7 AE 22 5o 70 AR B IR N RE
G o A DR S 24 R A T AT S AR AR A R
W, B PR I 5 i S R, 8 AL A S A LR
RZS, HET 3] LR AE B AE fe P 0 O TE T
2 T FHVE ARG fih 2 I 5 2K S T e 45 1 8 I g
F b, AT N 5 43 A 5 R A A o T E SR
g L b WL O A 2 A BRSBTS
TRAL A W HE AT A B g6 KU B 5 A 3 i A
U LSS A 3 3 ok DA R i 0 2/ M 2K O 4
R VR4 L A B AT Y

Ba AR T A XENBE S &
FAERS ¥4 % 1, 15 SGLT-2i 16 I s 1l % &2 , 363
S2 vk, HSCHRH IR A 4 B F G B4 50
B R IZI A 7 T RE B E RN KK . R 2Tl
PRAR 560 76 16 A i B ZRIAIK 5 SGLT-2i 1 f %% rp ok
A5 B R T A 1 E i TR A A R
I ST 4% 336 26 45 L ¥ R B 58 4 4k B 205 R
b 2 KU o DA BIL R L, 9 2 16 A 7 ) A
9 R R KUK . SGLT-2i A% B ] 5| ik 1F % 1008 4 48 R
9755 T R T 28, G ML o) 2 U T % 24 W 3 5 A o R
e Tt 2 6 I , [0 B 40 S B I 2K 2 D0 I 4 e
MEZ KT, 5] R R R, 3 — R I e i L
A DR ) FH 7% 1 07 4 e, TR K 2 RG9S o TR by
LW 28 JR WA T HE Y R 4 TE IR AT, A
T 5 55 T RS R b R e R Y TR R TE Ak
{1 5 LS RS 7 4 455 I Y X v T A 3 o
R g HE— 25 5 Bl 75 R R AR K AL A
Ao TEBIN, TR T IE B LA PR A
W P I R KU . RS N, SGLT-2i 5 8 /R i1
JURIBE 45 VA U7 7 1 7R o 5 A Bl T T A L I
) A 25, BEZE A B A 0 R 2 AR IR
P2 e RN e S 7 DRl S T O 3 ok i
W 5 R R R KUK o 7 AR A M I VAT
Fy ) B, 5 e B R s 7 XL

I PR 2 B 75 TG , T 2 M R G B 1 S AR R
o FE A, TR S R v 7 A i TR O IR 3 5 S L IR
B 43 B0 Bl B K AT | I AR A L
RS SR, LR ER AN SMmIPEREN, X
B DX S E T U K S A TR AR 3 B K S T

Chinese Journal of New Drugs 2026,35(18)

E B AR A, TR PR e R E RS AT SR IE R 5 .
2 WY, 7 {8 FHE ZR UK 11 F e, B AR LB R 7
— EL " A i T R R, 2 20 e A5 R R
(0 AT A, I 7 RIVRG 0 o B L PR A

— LR BE B0 2 O R T IR 56 B AE 1R P 3
I S B 26 . 8T 07 R AR AL A IR R IR
975 114 B 25 IO 008 A v R S T AE 1R v R Ak R U
CHRIR B 55 25 AR 2 1E W 7 50 ) 5 % T Sl FR s 2
B VAT AT RN L) OF H AR R G b B R
FECHF N F L F AR TR 54 FR e H S SE AR
6 B S ol 3 kY R s O DU TS T e B
£ RELHRFH A BROAIT G W7 5 H %
T % T R 2 0 - A R 52 vb T A SCk e 1) 24 75 1
B, FAERS $OH E AR 75 7 4 BIZET-H 16, @ T
R ) 5 b B g R

25 L RTaR , B JR T BKOAE G B RE 2 1 2 — ™
AT AR A B A R B . LB B R &
PE AEBE R AGCIR S L5 SGLT-2i Bk H L K IR )T 7 4.
PRI I PR By 28 e T . I8 2R B 76 40 A TR XU
X 2 1 TR IR A, 5 B R, o
T % 4 S T PR 5 I, 0 7 BV A A
2k 17 75 L 10 K 20 R KAk 2 0 B AR T () T By 5
Wt o e A LT A A B, A el
JH3 — A5 30 25 0 1 ) Ik, 5 R T B M o P 5 22 4

[ & % x # ]

[1] SYED YY. Tirzepatide: first approval[ J]. Drugs, 2022, 82(11):
1213 - 1220.

[2] ARONNE LJ, HORN DB, LE ROUX CW, et al. Tirzepatide as
compared with semaglutide for the treatment of obesity[ J]. N
Engl ] Med, 2025, 393(1): 26 -36.

[3] MALHOTRA A, GRUNSTEIN RR, FIETZE I, ef al. Tirzepatide
for the treatment of obstructive sleep apnea and obesity[ J]. N
Engl ] Med, 2024, 391(13) . 1193 -1205.

[4] LINGVAY I, CHENG AY, LEVINE JA, et al. Achievement of
glycaemic targets with weight loss and without hypoglycaemia in
type 2 diabetes with the once-weekly glucose-dependent insulino-
tropic polypeptide and glucagon-like peptide-1 receptor agonist
tirzepatide: a post hoc analysis of the SURPASS-1 to-5 studies
[J]. Diabetes Obes Metab, 2023, 25(4) : 965 —974.

[5] YANG Z, YUM, MEI M, et al. The association between GLP-1
receptor agonist and diabetic ketoacidosis in the FDA adverse e-
vent reporting system[ J]. Nutr Metab Cardiovasc Dis, 2022, 32
(2):504-510.

[6] BITAR Z, ABDELRAOUF HM, MAIG RA, et al. Exploring hy-
poglycemic ketoacidosis in nondiabetic patients on tirzepatide: is
starvation the culprit? [J]. Am J Case Rep, 2024, 25 €946133.

[7] ALI SALLAM A, ALENEZI BA, ALBUGAMI MM. Tirzepatide
(Mounjaro ) -induced acute pancreatitis and ketoacidosis in an a-
dult nondiabetic patient[ J]. Saudi J Health Sci, 2025, 14(1) :
104 - 106.

[8] IQBAL PMR, MAADARANI 0OS, BITAR ZI. Tirzepatide-in-
duced ketoacidosis in non-diabetic patients[ J]. Eur J Case Rep
Intern Med, 2024, 11(4) . 004357.

2015 Cyj
PEHARG 2026 F55 35 555 18 £ ‘



Chinese Journal of New Drugs 2026,35(18)

(9]
[10]
[11]

[12]

[16]

[17]

[18]

<4

MERCER J, LIPSCOMB J, LIPSCOMBA ], et al. Tirzepatide-
associated starvation ketoacidosis [ J]. Clin Toxicol ( Phila)
2023, 61(12): 1064 - 1065.

SINGH R. Euglycemic ketoacidosis in a non-diabetic patient after
tirzepatide use: a cautionary tale[ J]. Cureus, 2025, 17 (4):
e83187.

ROCHE E, CHAPON J, BOGENMANN L, et al. Diabetic keto-
acidosis in a patient with type I diabetes treated with tirzepatide
[J]. Acta Diabetol, 2025, 62(10) ; 1825 - 1826.

SHARMA PP, RAMIREZ-BERLIOZ AM, WEISZ AD. Diabetic
ketoacidosis in a patient with type I diabetes treated with a
closed-loop sensor-augmented insulin infusion system[J]. AACE
Clin Case Rep, 2023, 9(4) . 116 - 121.

LOUWAGIE EJ, DIEGO JN, FAROOQI CS, et al. Euglycemic
ketoacidosis following coadministration of an SGLT2 inhibitor and
tirzepatide[ J]. JCEM Case Rep, 2025, 3(3) : 1uaf028.
CHAUDHURY N, BASLAS R, BHAMRA K. A case of eugly-
caemic diabetic ketoacidosis in a T2DM patient using Tirzepatide
[J]. Postgrad Med J, 2025, 101(1198) . 775 - 776.

SYED U, FRETES OVIEDO NE, VARIAR V. 12621 conver-
gence of Sglt2 inhibitors and Glpl agonists: unveiling the recipe
for euglycemic diabetic ketoacidosis[ J]. J Endocr Soc, 2024, 8
(Supplement_1) : bvael63.720.

GUREL K, MATHEW S, ZEIDAN M, et al. 6660 euglycemic
DKA induced by SGLT-2 inhibitor following administration ofTirz-
epatide[ J]. J Endocr Soc, 2024, 8 (Supplement_1) : bvael63.
765.

THAIBAH HA, BANJI OJF, BANJI D, et al. Diabetic ketoaci-
dosis and the use of new hypoglycemic groups: real-world evi-
dence utilizing the food and drug administration adverse event re-
porting system [ J . Pharmaceuticals ( Basel), 2025, 18 (2):
214.

AKTURK HK, DONG F, SNELL-BERGEON JK, et al. Efficacy
and safety of tirzepatide in adults with type 1 diabetes: a proof of
concept observational study[ J]. J Diabetes Sci Technol, 2025,

2016
PEH ARG 2026 F55 35 555 18 £

[21]

[22]

[24]

[25]

[26]

19(2): 292 -296.

JASTREBOFF AM, LE ROUX CW, STEFANSKI A, et al. Tirz-
epatide for obesity treatment and diabetes prevention[ J]. N Engl
J Med, 2025, 392(10) : 958 —971.

SOOD N, BUDDHAVARAPU V, GARG R. GLP-1 receptor ago-
nists causing euglycemic ketoacidosis in patients without diabe-
tes: a brief review[ J]. Int J Obes (Lond), 2025, 49(6): 977 -
979.

FOROUZANMEHR B, HEMMATI MA, ATKIN SL, et al. GLP-
1 mimetics and diabetic ketoacidosis: possible interactions and
clinical consequences[ J]. Naunyn Schmiedebergs Arch Pharma-
col, 2025, 398(1) : 351 -362.

LUDVIK B, GIORGINO F, JODAR E, et al. Once-weekly tirz-
epatide versus once-daily insulin degludec as add-on to metformin
with or without SGLT2 inhibitors in patients with type 2 diabetes
( SURPASS-3 ): a randomised, open-label, parallel-group,
phase 3 trial[ J]. Lancet, 2021, 398(10300) ; 583 —598.
KADOWAKI T, CHIN R, OZEKI A, et al. Safety and efficacy
of tirzepatide as an add-on to single oral antihyperglycaemic medi-
cation in patients with type 2 diabetes in Japan ( SURPASS J-
combo) : a multicentre, randomised, open-label, parallel-group,
phase 3 trial [ J]. Lancet Diabetes Endocrinol, 2022, 10(9):
634 - 644.

MALHERBE J, DU CHEYRON D, VALETTE X. Understand-
ing the disease: euglycemic ketoacidosis with SGLT2 inhibitors
[J]. Intensive Care Med, 2025, 51(4) ;. 779 —782.

VALE C, LOURENCO IM, JORDAN G, et al. Early combina-
tion therapy with SGLT2i and GLP-1 RA or dual GIP/GLP-1 RA
in type 2 diabetes[ J]. Diabetes Obes Metab, 2025, 27(2) : 468 —
481.

HAMMERBECK H, HOLLAND MR. Starvation ketoacidosis:
treatment pitfalls[ J]. J Intensive Care Soc, 2017, 18(3) : 265.

Y RO/ B % B #1:2025 - 11 - 08



