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Efficacy and safety of different doses of insulin in the treatment of
diabetic ketoacidosis in children

Hai-ying Zou, Yu Yang, Li Yang, Zhen Yu, Dong-guang Zhang
(Department of Endocrinology and Metabolism, Jiangxi Children’s Hospital,
Nanchang, Jiangxi 330006, China)

Abstract: Objective To investigate the efficacy and safety of low dose and standard dose insulin in the
treatment of diabetic ketoacidosis (DKA) in children. Methods Totally 80 young patients with DKA were selected
from August 2015 to December 2017 in our Hospital, according to the random distribution, and all patients were
divided into scalar group (40 cases) and low volume group (40 cases). Scalar group was treated with 0.1u/(kg-h)
insulin, and low volume group was treated with 0.05u/(kg-h) insulin. The time of urine ketone body turning negative,
blood glucose decreasing speed, inflammatory factors (IL-6, IL-12 and TNF-a), therapeutic effect and complications
were compared between two groups. Results There was no statistically significant difference in the time of urine
ketone body turning negative between the scalar group and the low-dose group (P > 0.05), and the blood glucose
decreased faster in the scalar group than in the low-dose group (P < 0.05). After treatment, IL-6, IL-12 and TNF-a
in the scalar group and the low-dose group were lower than those before treatment (P < 0.05), while IL-6, IL-12 and
TNF-a between the two groups showed no significant difference (P > 0.05). There was no significant difference in
the total effective rate between the scalar group and the low-dose group (P > 0.05). The incidence of complications

in the scalar group was higher than that in the low-dose group (P < 0.05). Conclusions Compared with the standard
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dose, the action speed of low dose insulin on children’s DKA is slow. But it also has good clinical efficacy and safety,

which is worth for further clinical promotion.
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PEHR 2015 4F 8 H—2017 4F 12 A4 JL#E &
B icia i DKA L 80 1] (i Wil ks 65 1, F
WAPBE 1541 ). IABRAE + DR 2009 4F rh 48 P 2
2 LB E 5 2s N or b ast AR AR 40 )L 2 DKA 1297 b
" QRILE B EF MG RE . HBRbaE . OF
G2 PR A AL MG L 5 QBEHT 1 AN H AR
PLBEIRIT L OO . IR B E MR ; @F
YA s LRI E . WA FEYLEC 250 R s 2
fRHEAL, 4 40 . brirdl ByE 18 4, Lotk 22 4] 5
R 10N ~ 13 % 5 1KH 5.66 ~ 15.56 kg 3 HEIRIA
i 2 0.5 ~ 48.0 1 1 5 I A 13.21 ~ 28.34 mmol/L,
R T 21 ), Lotk 19 6] 4584 10 M H ~ 13 %5
KT 535 ~ 15.45 kg 5 MEPRIIGHE 0.5 ~ 48.0 1 H ;
LK% 13.23 ~ 28.45 mmol/L., ASBFFE i BE Be 16 FE 22
Ut PRZAMEN . AW . IREE . BEIRRTR . Il
BELLE:, ZRTgt2E L (P>0.05), HARHM:.
W1,

1.1

K PGHAMNE Y B EAR T, IFAE 48 h NI AT AN
(BB —BoNRE R 6.5% ) LAGRSELNIEMIK . B/
D MWEASE, B 4 h 47 0S50 HT B H ff ki o &b
FEHLARIT, IRITA AR R LR, EWIARIRTT TR
1 ~ 2h JEIT RS RIGYT bR e g4 7 0.10 u/(kgh)
R (EPEFETE A A, E251ES J201001171,
3ml:300u) ¥EI7, IREALT 0.05u/ (kg - h) S
ZOAYY, MUBEFEZ < 13.8 mmol/l I {51 FH 3 7 2 b 11y
0.9% HEFELIKBL 0.45% H= FRER K BEAT AN
1.3 IERRMERINERE

WA IFIE SR AT B LIRS B R] L IERE AT
W, VUSIRITRIIG SAE TR IRITIT s I &
JiE o SRR E P ]2 5 IMMULITE 1000 [ A6
ASCHEI IR 1 YK /b, ARSI vl BRI , A b
MERF & (HKE © ADVIA2400) H135E )] 12
JREA A BN AR o R B (A B bt 1) oy s L2 1) R
AL B s ), BRI B = (LIS T b
IRV — DRERASS BA A [a) A K )/ bR ERASS B ]

RAE T KSR - A R TR YT AT
B R KM 3 ml BTGB T, 3 000 t/min 5
L 10 min 2B LG, fb2F & GERI A 41 % -6
(Interleukin-6, IL-6 ). HZHE/ % -12 (Interleukin—12,
IL-12) &ﬂ*@ﬂ:%[ﬁ? — o (tumor necrosis factor a ,
TNF- o ), 50 &30 AR E PG A

BITIFRL R AR SE AT O, DREAR L
3YKEERH, MMM IR, IE R R R S
MrBIE S e AR AN, IRERMR (+), I
WEFE R T IE R (e, IR R R i S T e
HAR ; SR SARETC I, 5 TR YT IO Il .

1.2 Fi& IRITARCE (A + AR B x 100% . H-A&AE -
JrA BILIRIT RIS TLEA RO it - oAERE (IREFMURE . IR . FiiZ i
F1 FMABILMERLEE (n=40)
21 L NE X! A/ (B, Xxs) IR/ (kg, Xx+s) WiRERRE / (A, x+s) I/ (mmol/L, x+s)
P 18/22 6.92 +5.56 5.62 +7.05 24.23 +22.71 22.12+822
K 21/19 6.89 +5.49 5.57 £7.04 2450 £22.73 22.32 +8.09
Xl 0.450 0.024 0.032 0.053 0.110
P 0.502 0.981 0.975 0.958 0.913
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1.4 SitEFH*E x2 WHABILREAFEIAR ., MABREREE LS
BAE5 MK SPSS 22.0 Foit 4. e kA (n=40, x+s)

BILR (%) FoR, WA xR, P<0.05 HER e 17.46 + 1.63 7.23+0.77
HiteeiE X, G| 17.50 £ 1.77 545+0.53
1 0.105 12.043
2 #HR
Pl 0.917 0.000
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AL A B L 2% 4 K gﬁ%é}i TNF- o ZKFEIETIRITHT (P <0.05). MALATFRIA
HAEREX (P>0.05). FALIBIHEIGEELCRE, 2ty 170 11712 TN JEHERE, 2252 L4158 X
W%, ﬁﬁﬁéﬁﬁ?fé ¥ (P <0.05). kifta Jm%ﬁ%%{ﬁ& i (1=0.746 . 1.485 F1 0907, P=0.458 . 0.142 11 0367 ), Wl 3.

R TR, Wk 2. 23 WABILFFRSH
22 TWEBFHIEHRERTFKFELR PN ARCR IR, 22 X Hk, 225 TS

BREHHA T RIS 1L-6. 1L-12 % TNF-a /KL imX(X*ﬂipﬁnwomi%
B, ik, ERASHEEYL (1=21.140, 21293 2.4 WHBILFHEERZEELR
122749, ¥ P =0.000) ; {7 S5 IR TIRIT AT, A WAL RE R AR ILE, & x* K%, ZRE45
BITRTG L, 29 G0 #E S (121684, 20979 24 X ( x°=8.205, P =0.004 ), (K% Thritdl.
121378, ¥ P=0.000); MAIEITIE IL-6, IL-12 2 WS,

#*3 WHEBTHEREETFKELRE (n=40, pg/ml, X+s)

4l 48.83+551 2642+3.82° 2241+1.69 80.78+6.89 50.76+5.66 30.02+123 6632+6.53 4253+1.05 23.79+548
fRit4]  4854+541 2643351 2211+1.90 80.12+6.66 50.43+£598" 29.69+0.68 6525+6.61 42.56+124" 22.69+537
TE: T S5IRITETIEL, P <0.05,
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_ R AR B A AR T 2 R B T U, /L
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JL DKA (73 B B p il R s
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HIRRAEIR, A TS A0 RAF 7R ", (Hb A
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L RAARR, 5 R I 3R 2 3 vk P TR P AT, ke o AR i s
3 itig K i 58, X R TS AN R Yo thAh, 1L-6
DKA J2/NUBEIRIGE = B R 2 —, O IL-12 B R, s 'ﬁﬂw%ﬁéﬁi
FEAEG . REEIRIT AN RAF ISR R SEBUE M, AT, BAEIE . S A, TERAE RN
B F WS A AR, SRR . Mg AR AR E A Y TNF- o & 32 % i W20 i
HRRGURWEERR T, R EERIOIME , i SRR R AR T, 502 RAE

R4l 19 (47.50) 17 (4250) 4 (10.00) 36 (90.00)

R4 6 (12.00) 1(2.00) 0 (0.00) 7 (17.50)
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A, AT BHAERR B . ERG R, AR EAILR A G
ZH 2R A5 ORI R FH 6 2 W8 3 22 A FIE YT DKA YK
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K, BEREFIHE B R4 DKA BILA REFR 24
(R ST e (A= e R e N 1 S A2
(] s P fef 4 L AP R B 5 1 B8 AN, 2P
AR B & A

DKA LR ZCEE N, (HEA REFIRARTR, H
HATHE S 2t (AR RVERE— e

2 % X Wk

[1] NIU J, GILLILAND M G F, JIN Z, et al. MCP-I and IL-1 expres-
sion in the myocardia of two young patients with Type 1 dia-betes
mellitus and fatal diabetic ketoacidosis[J]. Exp Mol Pathol, 2014,
96(1): 71-79.

DOVC K, TELIC S S, LUSA L, et al. Improved metabolic control

in pediatric patients with type 1 diabetes: a nationwide prospective

(2]

12-year time trends analysis[J]. Diabetes Technol Ther, 2014,
16(1): 33-40.

F—N, XL . FRVIAN R f5 5 2R %8/ L R BRLAE PR
FEANARYTRCR (0] BEDRBIHTIE S, 2016, 19(11): 94-95.

JLZERE IR IR R 2RISR HE (2009 4ERRO)[T]. TR LRI
2009, 47(6): 421-425.

S N[ SR B ZR A R IR T RO FIAE R BR800 L
WF5E (7], SERIEIREE 25453 , 2015, 19(15): 103-105.
WOLFSDORF J I. The international society of pediatric and

[3]

[4

[}

[5

—_

adolescent diabetes guidelines for management of diabetic

ketoacidosis: do the guidelines need to be modified[J]. Pediatr

Diabetes, 2014, 15 (4): 277-286.

HFEO L XUPIG , £, 55 . flom AL TR R IRyl R

AL PR P AR AR 5R) oA (9], TR ARSE 2 T SR )T 2R 2016,

30(12): 1238-1241.

G, B, PRERAE | 45 . PR SR A O BAE R T 2 A

IPRLG LA E 1] R RRLEES: | 2014, 12(4): 582-584.

TANAKA T, NARAZAKI M, KISHIMOTO T. IL-6 in
inflammation, immunity, and disease[J]. Cold Spring Harbor

Perspectives in Biology, 2014, 6(10): 1-16.

[10] XUHEiR , sKRIRAR , IEWEP:, &5 . 90 e ffp 2 07 00 M i 4k KO
B A M DRI SE A J (0] [T Bn P i AR 2k, 2017, 37(3):
149-154

(111 BamAe i TR B/ IN A 1 2 2R VR Y 71 R BIRAE TR 2 30 £
SPRLHT [J]. ThE SN R | 2014, 34(S2): 14-15.

[12] R0, BRISRE , ZFReP, 45 . BAEME RIS EEAE IR rh 2 5 A1
Jel ML SR N SAT TR B B U [T, TR AR 27 2%, 2017,
37(13): 3205-3207.

[13] XU, WA, EhEE5E ) 45 R AR 824 5 A7 1 s
iE TR T R AR A A R [0). T B BE R A, 2017,
39(1): 72-74.

[14] EHCE RTINS R RS R YT /N L PR EAERR T
TEMIRIRA R (D). BRI HE S L 2016, 19(12): 89-90.

[7

—

(8]

(FE9S 2l )

- 101 -



