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Clinical trial of sodium bicarbonate ringer’ s in the treatment of patients with
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Abstract; Objective

sodium bicarbonate ringer’ s injection and 0.9% NaCl as resuscitation

To compare the clinical efficacy and safety of

fluid in the treatment of patients with diabetic ketoacidosis ( DKA ) .
Methods

group and control group. After enrollment, the treatment group was

Patients with DKA were randomly divided into treatment

immediately given sodium bicarbonate ringer’ s , and the control group
was given 0.9% NaCl for fluid resuscitation. Other treatment protocols
for DKA were the same in two groups. The incidence of hyperchloremia in
96 hour the change value of chloride in 96 hours ( with the maximum
value minus the baseline value) , the total volume of fluid administered
over 24 hours, the volume of urine produced over 24 hours, and the
incidence of acute kidney injury ( AKI) were compared between the two
groups. Additionally, the incidence of hypokalemia in the two groups

during the 96 — hour observation period was recorded, and the safety of
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the intervention was evaluated. Results The study cohort comprised 20 cases in the treatment group, of whom two
were dislodged, finally 18 cases were included in the statistical analysis. In the control group, 20 cases were enrolled,
The incidence of 96 hour

hyperchloraemia in the treatment group and the control group was 27. 78% (5 cases/18 cases) and 73. 68% (14 cases/

with one case being dislodged, leaving 19 cases included in the statistical analysis.

19 cases) , respectively. Furthermore, the change values of chloride in 96 hour were 11.05(9.30, 13. 13) and 19. 10
(14.10, 29.10) mmol - L'
significant(all P <0.05). The total fluid volume was 3 410.00 and 3 600. 00 mL, the 24 hour urine output was
2 075.00 and 2 950. 00 mL, and the incidence of AKI was 0% (0 cases/18 cases) and 5.26% (1 cases/19 cases) in

the treatment group and the control group, respectively. No statistically significant differences were observed in any of

, respectively. Notably, the differences between the two groups were statistically

the statistical comparisons(all P >0.05). However, the incidence of hypokalaemia in the treatment group(22.22% )
was lower than that in the control group (57.89% ), and this difference was statistically significant (P <0.05).

Conclusion

The administration of sodium bicarbonate ringer’ s injection for the resuscitation of patients with diabetic

ketoacidosis has been demonstrated to reduce the incidence of hyperchloremia at 96 hours, and have good safety.

Key words:sodium bicarbonate ringer’ s injection; diabetic ketoacidosis; hyperchloremia; kidney injury
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Table 1 Comparison of general information in two groups

Item Treatment(n =18) Control(n =19)
Sex(M/F) 9/9 9/10
Age [ year, M(IQR) ] 50(30.25,64.75)  41(31.00,59.00)
Comorbidity(n)

Hypertension 1

Hyperlipidaemia 10 7

Chronic kidney disease
(eGFR 1 -4 stage)
Heart rate [ beat » min ™" ,M(IQR) ] 103.49(91.75,124.25) 101.00(90.00,110.00)

4 4

MAP(mmHg,x £ ) 92.50 +18.03 87.47 +10.74
APACHE [I (score,x ) 13.67 £2.45 12.05 +3.31
GCS (score,x +5) 13.44 +£0. 86 13.94 £1.26
Laboratory item
pH(x £5) 7.01 0. 15 7.11 £0. 12
HCO3 ™ [mmol + L' ,M(IQR) ] 5.35(4.13,6.58) 6.40(4.10,7.40)
AG (mmol « L™" x +5) 16.78 +2. 84 15.16 +2.85

Lactic acid [ mmol « ™" M(IQR) ]
Sodium [ mmol - L™" ,M(IQR) ]
Chloride (mmol + L™" ,x +5)
Potassium (mmol - L' | x +5)

Creatinine [ mmol + L™ ,M(IQR) ]

2.50(1.85,3.25) 1.8(1.50,2.50)

132.85(128. 35,138 13) 131. 70(127. 40,134. 40)
90. 65 +4. 65 87.21 £6.80
5.39£1.15 5.32+0.87

134.50(87.25,177.50)  91.00(68. 00,134.00)

IQR: Interquartile range; eGFR: Estimated glomerular filtration rate; MAP: Mean
arterial pressure; APACHE I : Acute physiology and chronic health evaluation 1I ;
GCS: Glasgow coma scale; AG: Anion gap; Treatment group: Administered a sodium
bicarbonate ringer’ s injection for fluid resuscitation without delay, with the speed and
volume adjusted in accordance with the severity of the patient’ conditions and underly-
ing diseases; Control group: Resuscitated with 0.9% NaCl, with the speed and

volume also adjusted according to the patients’ conditions.
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57.89% (11 $|/19 #]) F1 22. 22% (4 £5]/18 i) , 7E 5
e EERA G EE (P <0.05)
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Table 2 Comparison of blood chloride levels in two groups

Item Control(n=19) Treatment(n =18)

Hyperchloremia in 96 hour (n,% ) 14(73.68) 5(27.78) ¢

The highest chloride in 96 hour )
108. 06 +6. 53 102.54 £5.90 "

(mmol « L™" x 5)
The chang values of chloride in
96 hour [ mmol - L.=' M(IQR) ]
Compared with control group, * P <0.05; M. Median; IQR: Interquartile

19.10(14.10,29.10) 11.05(9.30,13.13) *

range.
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Table 3 Comparison of liquid volume and urinary output over 24 — hour in two groups[ M(IQR) ]

Ttem Control (n=19)

Treatment (n=18)

Sodium bicarbonate ringer’ s injection( mL)
0.9% NaCl(mL)

Glucose 5% intravenous infusion( mL)
Total fluid volume ( mL)

24 hour urine output( mL)

2 475.00 (2 061.25,3 421.50)

3.000. 00(2 030. 00,3 950.00) -
750. 00(600. 00,1 050.00)

3 600. 00 (2 850.00,5 480.00)

2 950.00(1 900. 00,4 060. 00)

650. 00 (500.00,1 027.50)
3 410.00 (2 987.50,5 154.00)
2 075.00 (1 770.00,3 145.00)

*:0.9% Nacl in the treatment group was used for dispensing pharmaceuticals during treatment, and not for fluid resuscitation.
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