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[ Abstract] Objective To analyze the predictive value of heart rate variability (HRV) parameters for nocturnal

asymptomatic hypoglycemia in insulin—treated type 2 diabetes mellitus (T2DM) patients. Methods A total of 207 T2DM patients
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who were treated with insulin in Affiliated Hospital of Yangzhou University from March 2020 to November 2021 were selected.
Nineteen patients with symptomatic hypoglycemia at night were excluded. According to the occurrence of nocturnal asymptomatic
hypoglycemia, the remaining patients were divided into nocturnal normal blood sugar group (n=137) and nocturnal asymptomatic
hypoglycemia group (n=51) . The baseline data, biochemical indexes, HRV [low frequency power normalized unit (LFnu) ,
high frequency power normalized unit (HFnu) , low frequency power (LF) /high frequnency power (HF) , standard deviation of
normal R-R interval (SDNN) , standard deviation of 5—min average of normal R-R intervals (SDANN) , root mean square of the
difference of successive R-R intervals (RMSSD) , and percentage of successive R-R intervals differing from more than 50 ms
(PNN50) | were compared between the two groups. Multivariate Logistic regression analysis was used to explore the influencing
factors of nocturnal asymptomatic hypoglycemia in T2DM patients treated with insulin. ROC curve was used to explore the
predictive value of HRV parameters for nocturnal asymptomatic hypoglycemia in insulin—treated T2DM patients. Results
The fasting blood glucose and glycosylated hemoglobin of the patients in the nocturnal asymptomatic hypoglycemia group were
lower than those in the nocturnal blood sugar normal group (P < 0.05) . The HFnu, SDANN, RMSSD and PNN50 of the nocturnal
asymptomatic hypoglycemia group were lower than those of the nocturnal normal blood sugar group, and the LF/HF was higher than
that of the nocturnal blood sugar normal group (P < 0.05) . The results of multivariate Logistic regression analysis showed that HFnu,
LF/HF, SDANN, RMSSD and PNN50 were the influencing factors of nocturnal asymptomatic hypoglycemia in patients with T2DM
treated with insulin (P < 0.05) . The results of ROC curve analysis showed that the AUC of HFnu, LF/HF, SDANN, RMSSD, PNN50
in predicting nocturnal asymptomatic hypoglycemia in T2DM patients treated with insulin was 0.768 [95%CI (0.680, 0.856) |,
0.776 [95%CI (0.693, 0.859) |, 0.769 [95%CI (0.693, 0.845) |, 0.767 [95%CI (0.698, 0.836) |, 0.770 [95%CI (0.695, 0.844) | .
The best cut—off values were 38.38 Hz, 1.91, 52.31 ms, 22.23 ms, 6.14 ms, respectively. The sensitivity was 81.80%, 74.50%,
74.50%, 70.80%, 73.70% and the specificity was 66.70%, 72.30%, 72.50%, 72.50%, 74.50%, respectively. The AUC of
combination of HFnu, LF/HF, SDANN, RMSSD, PNN50 in predicting nocturnal asymptomatic hypoglycemia in T2DM patients
treated with insulin was 0.936 [95%CI (0.892, 0.980) |, the sensitivity was 70.60% and the specificity was 98.50%. The AUC
of combination of HRV parameters in predicting nocturnal asymptomatic hypoglycemia in insulin—treated T2DM patients was
bigger than the AUC of HFnu, LF/HF, SDANN, RMSSD, and PNNS50 alone in predicting nocturnal asymptomatic hypoglycemia
in insulin—treated T2DM patients, respectively (£ values were 3.324, 3.341, 3.688, 4.035, 3.737, all P < 0.05) . Conclusion
HFnu, LF/HF, SDANN, RMSSD, PNN50 in HRV parameters have certain predictive value for nocturnal asymptomatic
hypoglycemia in T2DM patients treated with insulin, their combination has higher predictive value, and they are expected to be
novel markers for the diagnosis of nocturnal asymptomatic hypoglycemia in T2DM patients treated with insulin.
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Table 1 Comparison of baseline data and biochemical indicators between

the two groups of patients

BURJCAEIRIG AR A R

T W (nes1) (perzp) OO B P
iy (s, %) 62.0+9.5 61.6+9.5 0225 0822
3 (Br) 27124 78/59 0240 0.624
BMI (% +s, kg/m’) 24726 246426 0.138"  0.890
RIS (n (%) ) 11 (21.6) 23(168) 0573 0449
ZiRRIT (n (%) ) 3282 0.194
Al L R 12 (235) 34 (248)
L2 Sy 15 (29.4) 57 (41.6)
FRFEREZG R R 24 (47.1) 46 (33.6)
FBG (%+s, mmol/L) 32:06 7715 20553"  <0.001
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SR (%45, mmol/L) 1.80+0.58 176 +0.56 0431 0.667
PR AR 151031 1.54£0.32 0.576' 0565
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Table 2 Comparison of HRV parameters and heart rate between the two

groups of patients

WFLEAER [T I,

i I (nm51) R (n=137) i
LFou (Hz) 514158 5471161 1243 0216
HFnu (Hz) 37098 4915106 7125 <0.001

LF/HF 228+0.61 1.61+0.42 8535 <0.001
SDNN (ms) 762122 80.5+ 147 1866 0.064

SDANN (ms) 46.1+8.6 637150 7952 <0.001
RMSSD (ms) 195459 287492 6.609  <0.001
PNN50 (ms) 491£1.19 775 +2.43 7988 <0.001

D% (Y/min) 66.910.1 702+126 1673 0.096
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R-RIFAEG 43 e
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Table 3 Multivariate Logistic regression analysis of influencing factors of

nocturnal asymptomatic hypoglycemia in T2DM patients treated with insulin

AR W B SE Wadxf P ORfE 95%CI

FPG LS 0209 0182 1.324 0249 1233 (0863, 1.762)
HbA,  SCUU(E 0284 063 3028 0081 1328 (0965, 1.828)
HFnu  SEO0ME 0538 0181 8862 0.003 1714  (1.202, 2.444)
LEHF - SCUfE 0665 0072 14937 <0.001 1944 (1388, 2.723)
SDANN  Szllff 0695 0163 18162  <0.001 2003 (1455, 2.757)
RMSSD  S:JfH 0588 0148 15803  <0.001 1801 (1.348, 2.407)
PNNSO  SEf 0645 0155 17316 <0.001 1906 (1407, 2.583)
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Figure 1 ROC curve of HRV parameters for predicting nocturnal
asymptomatic hypoglycemia in T2DM patients treated with insulin
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