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Establishment of blood pB-hydroxybutyrate threshold for diagnosis of type 2 diabetes

ketoacidosis
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Abstract: Objective To establish of blood beta hydroxybutyrate (3OHB) threshold for diagnosing type 2 diabetes ketoacidosis
(DKA) and explore the relationship between BOHB levels and the severity of DKA. Methods Correlation analysis was
performed between serum OHB and [HCO:;] in type 2 diabetic patients admitted in the emergency department in the past
year. Regression equation was used to calculate the concentration of BOHB corresponding to a [HCO;] level of 18.0, 15, and
10.0 mmol/L, and BOHB concentration corresponding to a [HCO;] level of 18.0 mmol/l was used as the DKA diagnostic
threshold. Results The serum BOHB level and [HCO;] concentration showed a good correlation (R*<0.7023, P<0.001). BOHB
concentrations that corresponded to a [HCO;] level of 18.0, 15, and 10.0 mmol/L were 3.0, 4.70, and 7.5 mmol/L, respectively, in
accordance with the severity of DKA. Combined with the blood glucose concentration =13.9 mmol/L, a blood FOHB=3.0
mmol/L showed a sensitivity of 99%, specificity of 86%, and total effectiveness of 92.81% for diagnosing DKA. Conclusion A
serum BOHB level above 3.0 mmol/L can be used as the diagnostic threshold of DKA. BOHB can serve as an index for

assessing the severity of DKA.
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Tab.1 Diagnosis and grading standard of DKA and the correlation of serum BOHB with pH and [HCO;]

Mild DKA Moderate DKA Severe DKA
Arterial pH* 7.25~7.30 7.0~7.24 <7.0
Serum bicarbonate (mmol/L)or [HCO;1* 15.0~18.0 10.0~15.0 <10.0
Serum ketones’ Positive Positive Positive
Effective serum osmolality” Variable Variable Variable
AG (mmol/L)* >10 >12 >12
Alteration in sensoria or mental obtundation® Alert Alert/drowsy Stupor/coma
BOHB Corresponding to [HCO:] (mmol/L)* 3.0~4.70 4.75~7.50 >7.50
BOHB Corresponding to pH (mmol/L)* 5.0~6.65 6.65~11.0 >11.0

#: The diagnostic criteria for DKA from ADA; *: BOHB value calculated by the regression equation, Correspond to [HCO;] and pH

values in diagnosis and classification standard of DKA.
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Fig.1 Analysis of the correlation between POHB and blood gas analysis results of patients with type 2 diabetes. A: Correlation of
BOHB and [HCO:]; B: Correlation of § OHB and pH; C: Correlation of [HCO;] and pH; D: Correlation of [HCO;]/[PaCO,] and pH.
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