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Relationship between preoperative blood glucose control and perioperative insulin resistance in
patients with diabetes mellitus complicated by cervical cancer and its effect on prognosis
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Abstract Objective To investigate the relationship between preoperative blood glucose control and perioperative insulin resistance (IR)
in patients with diabetes mellitus (DM) complicated by cervical cancer (CC) and its effect on prognosis. Methods A total of 100 patients
were categorized into IR (n = 61) and non-IR (n = 39) groups based on their IR levels. Additionally, patients were classified into poor
prognosis (n = 34) and good prognosis (n = 66) groups according to the occurrence of adverse events during the follow-up period. The clini-
cal data of each group were compared to evaluate the association of glycosylated hemoglobin (HbAlc), fasting plasma glucose (FPG),and
two-hour postprandial plasma glucose (2hPG) with perioperative IR ,as well as correlation between HbAlc,FPG,and 2hPG levels and the
homeostasis model assessment (HOMA ) of IR with the risk of poor prognosis. Results HbAlc,FPG,2hPG,and HOMA-IR were identi-
fied as risk factors for the prognosis of patients with DM and CC (P < 0.05). Compared with the respective control groups , the IR group and
poor prognosis group had higher preoperative levels of HbA1C, FPG,and 2hPG (P < 0.05). Conclusion  Poor preoperative blood glucose
control is positively correlated with the risk of perioperative IR in patients with DM and CC. Moreover, HOMA-IR ,HbAlc,FPG,and 2hPG
are independent risk factors for poor prognosis in patients with DM and CC.
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Tab.1 Comparison of preoperative data of patients between IR group and non-IR group
o ey et e

Age (year) 55.97 +7.40 59.10+9.10 || Tumor parametrial metastasis [n (%)] 17(4.59) 31(50.82)
T2DM duration (year) 8.67 £5.18 10.83 +7.31 Tumor vascular invasion [n (%)] 10(25.64) 24(39.34)
Family history of DM [n (%)] 12(30.77) 40(65.57)" | Tumor diameter (cm) 0.48 + 1.59 0.52 + 1.63
History of hypertension [n (%)] 10(25.64) 20(32.79) CEA (ng/mL) 28.89 +7.67 30.15+6.56
BMI (kg/m®) 2511 .27 26.78 = 2.93" | SCC-Ag (ng/mL) 8.83+.16 299.37 +78.78
Inject insulin [n (%)] 22(56.41) 49(80.33)" || CA125 (U/mL) 9.13 + .38 307.41 + 67.45
Oral hypoglycemic drugs [n (%)] 16 (41.02) 55(90.16)" | SCC-Ag(ng/mL) 8.83+.16 299.37 +78.78
Polycystic ovary syndrome [n (%)] 7(17.95) 12(19.67) CA125 (U/mL) 9.13 + .38 307.41 + 67.45
HPV infection [n (%)] 29(74.36) 47(77.05) SBP (mmHg) 12658 +18.03  129.92 +20.76
Clinical staging[n (%)] DBP (mmHg) 76.73 £ 10.92 7735+ 11.03

I 26 (66.67) 26 (4.62)" HbAlc (%) 8.32+0.72 9.88 +0.98"

I 10(25.64) 18(29.51) FPG (mmol/L) 6.62 £ 0.09 8.62+0.91"

I 2(5.13) 11(18.03)” | 2hPG (mmol/L) 10.28 + 1.64 1.07 + 1.45"

\% 1(0.56) 6(9.84)" Flns (pmol/L) 17.63 + 5.64 20.87 + 6.73"
Pathological classification [n (%)] TC (mmol/L) 4.42+1.37 443+1.26

scC 31(79.49) 35(57.38)" | TG (mmol/1) 0.13 £0.58 0.55+0.71"

Adenocarcinoma 6(15.38) 25(40.98)" LDL-C (mmol/L) 0.82 +0.64 0.83 +£0.56

Others 2(5.13) 1(1.64) HDL-C (mmol/L) 1.35+0.33 1.20 +0.29"
Lymph node metastasis [n (%)) 25(64.10) 28 (45.90)

1) P < 0.05 vs. non-IR group.
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Tab.2 Multiple linear regression analysis of preoperative blood glucose indexes and perioperative IR of patients

Variable Unadjusted model Model 1 Model 2 Model 3 Model 4 Model 5
HbAlc (%) 1.25(1.13-1.85)  1.28(1.15-1.87)  1.35(1.17-1.93)  1.38(1.20-1.97)  1.42(1.23-1.92)  1.47(1.27-1.98)
FPG (mmol/L) 151(1.39-1.67)  1.53(1.39-1.72)  1.56(1.41-1.76)  1.58(1.43-1.79)  1.61(1.43-1.83)  1.64(1.45-1.87)
2hPG (mmol/L) 1.38(1.15-1.96)  1.39(1.14-1.97)  1.40(1.17-1.94)  1.42(1.19-1.96)  1.46(1.21-1.90)  1.50(1.26-1.92)

Model 1,adjusted for age and BMI;model 2,based on model 1,adjusted for history of hypertension, SBP,and DBP;model 3, based on model 2, adjusted

for TC,TG,LDL-C, and HDL-C;model 4,based on model 3, adjusted for injecting insulin and taking oral hypoglycemic drugs; model 5,based on model 4,

adjusted for family history of DM and FIns. HbAlc, glycosylated hemoglobin; FPG, fasting plasma glucose ; 2hPG, 2 h postprandial plasma glucose.
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Tab.3 Comparison of preoperative clinical data of patients with different prognoses

A i A )
Age (year) 56.53 + 8.10 5833 +9.49 Others 0(0) 3(8.82)"
BMI(kg/m®) 25.37 +0.96 26.42+0.11 | Lymph node metastasis [n (%)] 29(4.94) 24(70.59)"
T2DM duration (year) 8.96 + 6.35 10.51+7.88 | Tumor parametrial metastasis [n (%)]  27(40.91) 21(61.76)
Family history of DM [n (%)] 28(4.42) 24(70.59)" | Tumor vascular invasion [n (%)] 19(28.79) 15(44.12)"
History of hypertension [n (%)] 15(0.73) 15(44.12)" | HOMA-IR [n (%)] 0.25 +0.77 0.56 +1.23"
Inject insulin [n (%)] 44(66.67) 27(79.41) SBP (mmHg) 124.62 £20.18  131.57 +0.55
Oral hypoglycemic drugs [n (%)] 49(74.24) 22(64.71) DBP (mmHg) 76.18 +11.33 78.12 £ 11.76
Polycystic ovary syndrome [n (%)]  12(21.21) 7(14.71) HbAle (%) 7.35+1.41 10.40 +0.54"
Clinical staging [n(%)] FPG (mmol/L) 6.17 +1.96 9.11 +0.85"
I 39(59.09) 13(38.24)" | 2hPG (mmol/L) 923+ 1.71 1.95£0.70"
I 18(27.27) 10(29.41) Flns (pmol/L) 15.62 +5.33 031+7.51"
m 6(17.65) 7(20.59) TC (mmol/L) 4.52+1.30 433+1.14
\Y 3(4.55) 4(11.75) TG (mmol/L) 0.79 + 0.82 0.05 £0.53"
Pathological classification [n (%)] LDL-C (mmol/L) 0.75+0.54 0.89 +0.70
sce 52(78.79) 14(41.18)" | HDL-C (mmol/L) 1.47 +0.35 1.17 £0.23"
Adenocarcinoma 14(21.21) 17(50.00)"

1) P < 0.05 vs. good prognosis group. HbA 1, glycosylated hemoglobin; FPG, fasting plasma glucose; 2hPG,2 h postprandial plasma glucose ; SBP, systolic
blood pressure; DBP, diastolic blood pressure; Flns, fasting insulin; TC, total cholesterol; TG, triglyceride ; LDL-C,low density lipoprotein cholesterol ;

HDL-C, high density lipoprotein cholesterol.
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Tab.4 Multivariate logistic regression analysis of factors affecting the prognosis of patients

Variable B SE. Wald x* P OR 95%CI
History of hypertension 0.087 0.101 0.647 0.632 1.002 0.735-1.538
History of DM 0.121 0.137 0.793 0.497 1.053 0.502-0.156
Pathological classification 0.242 0.361 0.238 0.371 1.076 0.651-0.841
Lymph node metastasis 0.491 0.423 1.231 0.132 1.651 0.825-0.257
Tumor vascular invasion 0.308 0.315 0.327 0.087 1.547 0.913-0.345
HOMA-IR 1.182 0.279 18.357 <0.001 3.261 1.737-5.513
HbAlc 0.613 0.316 11.652 <0.001 1.846 1.285-2.671
FPG 0.738 0.263 6.893 0.005 0.031 1.283-0.989
2 hPG 0.441 0.258 6.129 0.015 1.818 1.036-0.181
FIns 0.506 0.471 1.196 0.112 1.672 0.885-0.319
TG 0.264 0.373 0.855 0.351 1.097 0.682-0.867

HDL-C 0.233 0.406 0.925 0.261 1.698 0.521-0.403
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