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Abstract; Objective
combined with balanced salt solution in the treatment of adult emergency
Methods

were divided into a control group and an experimental group according to

To explore the clinical effect of insulin lispro

patients with diabetic ketoacidosis ( DKA) . DKA patients
the treatment method. Both groups were given intravenous infusion of
balanced salt solution for rehydration at the same time. The control group
was given insulin aspart, and the experimental group was given insulin
lispro. The blood glucose control efficacy, improvement of acidosis, and
Results

44 patients enrolled in the control group and 48 patients in the

safety were compared between the two groups. There were

experimental group. After treatment, the fasting blood glucose (FBG) of
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the control group was (5.77 +1.08) mmol - L', the 2 — hour postprandial glucose (2 h PG) was (12. 11 +4.27)
mmol - L™, the mean amplitude of glycemic excursions (MAGE) was (3.48 +1.04) mmol - L', the 24 — hour mean
blood glucose (24 h MBG) was (7.84 +1.57) mmol - ™", the beta — hydroxybutyrate (B — HB) was (0.35 +0.11)
mmol - L', the carbon dioxide combining power ( CO,CP) was (20.06 +6.43) mmol - L™ and the potential of
hydrogen (pH) value was 7. 58 = 1. 13. For the experimental group, the FBG was (5.36 +1.26) mmol + L™ the
2 h PG was (10.22 £2.52) mmol + L', the MAGE was (3.32+0.92) mmol - L', the 24 h MBG was (7.60 +1.44)
mmol - L.™' | the B — HB was (0.30 £0. 14) mmol -+ L™, the CO,CP was (21.34 +6.54) mmol - L™, and the
pH was 7. 55 £1. 07. The experimental group had significantly lower levels of FBG, 2 h PG, MAGE, and 24 h
MBG compared to the control group(all P <0.05). There was no significant difference in 3 - HB, CO,CP, and pH
value between the two groups (all P >0.05). There was 1 case of hypoglycemia in the control group and 3 cases of
hypoglycemia in the experimental group. There were no gastrointestinal adverse reactions such as abdominal
distension in both groups, and there was no significant difference in the total incidence of adverse reactions between
the two groups (P >0.05). Conclusion Insulin lispro combined with balanced salt solution can effectively control
blood glucose, improve acidosis and electrolyte levels, exert no significant adverse effects on renal function, and has

good safety in the treatment of adult emergency DKA patients.

Key words: insulin lispro; balanced salt solution; diabetic ketoacidosis; acidosis; emergency treatment; glycemic control
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Table 1 Comparison of general data (n, x £s)

B I 2. 8 mmol + L™1) 52 41370 3 4™ K M b
BT RA . A G 8 5 22 0 AE AL B 5 £ v] 4
2 PRI EERES 2 L2 R TG E X
(P>0.05).

General information

Control (n =44)

Experimental (n =48)

Gender

Male 25 31

Female 19 17
Age (years) 46.48 +4.21 45.63 +£3.67
Duration of diabetes (years) 6.41 +1.28 6.13 £0.98
Duration of diabetic ketoacidosis ( days) 2.25 +0. 61 2.31 +£0. 66
Type of diabetes

I 14 11

I 30 37
Blood ketone bodies (mmol « L.=1) 4.61 £0.33 4.57 £0.39
Urine ketone bodies (per high — power field) 2.32 +0.80 2.27 +0. 89
Active oral hypoglycemic drugs at home

Metformin 24 26

Sitagliptin 14 15

Others 6 7
Active use of insulin at home

Yes 30 26

No 14 22
Random blood glucose at admission (mmol - L=") 17.29 +2. 88 17.37 +2.38

Both groups were given intravenous infusion of balanced salt solution for fluid replacement. The control group was given insulin aspart, and the experimental

group was given insulin lispro.

K2 IWAITRILEL [n( %), % £5]

Table 2 Comparison of clinical efficacy [n(% ), x 5]

[tems Control(n =44) Experimental (n =48)

Primary Time to DKA resolution (h) 16.18 £2.33 14.54 £2.30* "

Efficacy Time to blood glucose target attainment (h) 22.41 £2.38 20.77 £3.05* "
Time to urine ketone negative conversion (h) 39.43 £3.48 35.50 £3.49* * *
Time to pH value recovery (h) 27.64 £3.17 25.06 £2.55* " "

Secondary Insulin infusion time (h) 26.55 £3.52 24.10 £3.09 * *

Efficacy ICU admission time (d) 2.75 £0. 61 2.63 £0. 64
Total hospitalization days (d) 5.02 +0. 82 4.88 0. 82
Hyperkalemia or hypokalemia 5(11.36) 6(12.50)
Acute kidney injury 2(4.55) 4(8.33)

DKA; Diabetic ketoacidosis; pH: Potential of hydrogen; ICU; Intensive care unit; d; days. Compared with the control group, “P <0.05, **P <0.01,

** " P<0.001.

R3MBEHEHRCR LR (2£s, mmol - L7Y)

Table 3 Comparison of blood glucose control effects (% =5, mmol - L™")

Control (n =44)

Experimental (n =48)

Item

Before treatment After treatment Before treatment After treatment
FBG 12.27 £3.71 5.77 +1. 08" 11.61 +3.71 5.36 +1.26""
2 h PG 17.79 +4.74 12,11 =4, 27 18.43 +5.28 10. 22 +£2. 52###*
MAGE 6.73 +1.64 3.48 1. 04" 6.55+1.19 3.32 0. 92
24 h MBG 11.31 +3.73 7.84 +1, 57 10.38 +3.35 7. 60 + 1. 44

FBG: Fasting blood glucose; 2 h PG: 2 — hour postprandial glucose; MAGE; Mean amplitude of glycemic excursions; 24 h MBG: 24 — hour mean blood

glucose. Compared with the control group, *P <0.05, **P <0.01, ***P <0.001; Compared with that before treatment, *P <0.05, *#P <0.01,

## P <0.001.
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Table 4 Comparison of acidosis between the two groups of patients(x +s)

Control (n =44)

Experimental (n =48)

ltem
Before treatment

After treatment

Before treatment After treatment

B - HB(mmol + L") 1.86 £0.45 0.35 0. 11%## 1.73 £0.57 0.30 0. 14**
€O, CP(mmol - L") 11.19 £3.89 20.06 + 6, 43 10.38 £3. 18 21.34 +6, 54
pH 6.56 +1.21 7.58 £1.13%* 6.43 £1.50 7.55 £1.07%*

B - HB: Beta — hydroxybutyrate; CO, CP: Carbon dioxide combining power; pH: Potential of hydrogen. Compared with the control group, *P <0.05,

**P<0.01, ***P<0.001; Compared with that before treatment, *P <0.05, *P <0.01, **P <0.001.

RS HIUIRESRIRELA (2 £5)

Table 5 Comparison of renal function indices (x %s)

Control (n =44)

Experimental (n =48)

Item
Before treatment

After treatment

Before treatment After treatment

3.29+£0.93

13.21 +2. 84
112.19 £13.22
447.18 +38. 31

B2 -MG(mg - L")
BUN(mmol + L.7")
Cr(umol - L)
UA(pmol -+ L™1)

2.12 0. 87

5.72 +1. 08***

64.32 +8. 69"
328. 56 +30. 61***

3.24 £0.65
12.14 £2.78
106. 32 +17. 40
436. 54 +33.02

2.03 £0. 66*#

5.35 +0. 69

61.39 +7. 40"
319. 54 £30. 20**

B2 - MG: Beta -2 microglobulin; BUN: Blood urea nitrogen; Cr: Creatinine; UA: Uric acid. Compared with the control group, * P <0.05, ** P <0.01,
*** P <0.001; Compared with that before treatment, *P <0.05, #¥P <0.01, P <0.001.

K6 HMEFEAT LB (% +s, mmol - L")

Table 6 Comparison of electrolyte levels(x s, mmol - L™")

Control (n =44)

Experimental (n =48)

ltem
Before treatment

After treatment

Before treatment After treatment

Chloride ion 64.34 £7.79 95.36 +6. 53" 61.25 +7.57 98.78 7. 12*##*
Potassium ion 3.33 +0.59 4.51 £0. 95%# 3.25 £0. 69 4.59 +1. 09"
Sodium ion 125.41 =11.52 133.16 +11. 38* 121.34 +11. 08 139. 41 + 13, 22~

Compared with the control group, * P <0.05, ** P <0.01, ***P <0.001; Compared with that before treatment, *P <0.05, *#P <0.01, **P <0. 001.
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