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Abstract: Objective To investigate the relationship between glucose time in range( TIR) and serum tumor markers in
patients with type 2 diabetes mellitus ( T2DM ). Methods The data of 300 T2DM patients treated in the Second
Affiliated Hospital of Zhengzhou University from March 2021 to March 2022 were selected. According to the 14 days of
continuous glucose monitoring, the patients were divided into unqualified group (TIR <70%, n=159) and qualified
group( TIR>70%, n=141). The unqualified group was divided into poor-control subgroup ( TIR <40%) and non-
standard subgroup ( TIR >40%~-70% ) . The qualified group was divided into standard subgroup ( TIR >70%~-<85%) and
excellent group(TIR=85% ). The clinical data of patients, including gender, age, course of disease, percentages of
glucose TIR, time above range( TAR) and time below range (TBR) , fasting plasma glucose ( FPG) , fasting C-peptide,
glycated hemoglobin Alc ( HbAlc), carcinoembryonic antigen ( CEA), carbohydrate antigen ( CA) 199, CA724,
CA125, alpha-fetoprotein( AFP) , cytokeratin 19 fragment ( CYF211) and total prostate-specific antigens (tPSA) and

free prostate-specific antigens(fPSA) of male patients were collected. Results The course of disease, HbAlc, CEA,
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CYF211 and TPSA levels in unqualified group were significantly higher than those in qualified group, while C-peptide
level was lower than that in qualified group( P<0.05). Among the four subgroups, the courses of disease in poor-control
subgroup and non-standard subgroup were significantly longer than those in standard subgroup and excellent subgroup
(P<0.05). HbAlc and FPG levels in poor-control subgroup were significantly higher than those in the other subgroups,
and HbAlc in non-standard subgroup was statistically higher than that in excellent subgroup (P<0.05). AFP in poor-
control subgroup was significantly higher than that in the other subgroups(P<0.05) , and CEA in poor-control subgroup
was higher than that in non-standard subgroup and standard subgroup ( P<0.05). CYF211 in poor-control group was
higher than that in standard and excellent groups and it was also higher in non-standard group compared than that in
standard group( P<0.05). Correlation analysis showed that TIR was negatively correlated with CEA (r=-0.14, P<
0.05) and CYF211 (r=-0.17, P<0.05), and there were positive correlations between TAR and CEA (r=0.19, P<
0.01), CYF211 (r=0.17, P<0.05) and AFP (r=0.13, P<0.05). Conclusion In T2DM patients, increasing the
percentage of TIR and reducing the percentage of TAR can reduce the risk of elevated tumor markers, while TBR has no
significant impact on tumor markers.
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Tab. 1 Comparison of general clinical

characteristics between the two groups

REMH eyl X/

I P
H (n=159) (n=141) 714 fit
B4 () 104/55 85/56 0.84 036
FEW (S, xts) 62.27+13.07 59.62+12.00 1.82 0.07
C ik (ng/mL)*® 2.20(1.38,2.86) 2.75(2.07,3.58) 3.78 <0.01
HbAle( %, x+s) 8.52+1.94 7.87+1.90 2.87 <0.01
TR (4R, xxs) 13.26+9.56 9.66+7.37 3.67 <0.01
FPG(mmol/L, x+s) 9.50+3.89 8.73+3.08 1.90 0.06
e LA M(Pos , Prs) FR o
R2 MAHMRIR G L (wts)
Tab. 2 Comparison of tumor marker levels
between the two groups (X+s)
- REHEY L
R bR A /7 P
AR (n=159) (n=141) vZAH PH
CA199(u/mL) 17.13+12.63 15.05+9.92 1.55 0.12
CA125(u/mL) 11.19+7.63 11.88+11.37 0.56  0.58
CA724(u/mL)* 2.30(0,5.63) 2.27(0,5.03) 0.11  0.92
FPSA (ng/mL)* 0.27(0.20,0.41) 0.25(0.18,0.41) 0.91 0.36
CEA(ng/mL) 2.53+£1.40 2.10+£0.93 3.10 <0.01
CYF211(ng/mL) 3.31+1.74 2.64+0.78 3.52 <0.01
AFP (ng/mL) 3.11+3.45 2.95+1.64 0.52  0.60
TPSA (ng/mL)* 0.76(0.57,1.67) 0.84(0.52,1.13) 0.38 0.71

TE:" LLM(Pos ,Pas) FR o

R3PS — Bl RAFAE L

Tab. 3 Comparison of general clinical characteristics of four subgroups

EgE| P22 H (n=45)  RikbrdH(n=114) Kb (n=91) HFH (n=50) F/X*/H {8 PE
H/4 () 34/11 70/44 54/37 31/19 3.71 0.29
WS (%, xss) 59.98+14.90 63.18+12.22 59.59+11.07 59.66+13.66 1.80 0.15
HbAlc( %, xts) 14.68+11.79° 12.70+8.50° 10.1427.14 8.77+7.76 5.23 <0.01
C K[ ng/mL, M(Pys,Ps5) ] 2.00(1.33,2.92)° 2.27(1.53,2.84)° 2.61(1.84,3.44) 3.14(2.21,3.91) 18.13 <0.01
TR (A, Xts) 9.00+1.93% 8.32+1.91% 8.05+1.99 7.55+1.71 <0.01 <0.01
FPG(mmol/L, xs) 11.23+4.60" 8.8123.34 8.97+3.19 8.302.85 6.94 <0.01

T SR, *P<0.05; 5iAFRAL LA, " P<0.05 ; 5 R aARRA L, P<0.05,
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Tab. 4 Comparison of tumor marker levels in four subgroups

Ji I bR R FERZEH(n=45)  Kikbr#H(n=114) KAREH (n=91) PEFHEH (n=50) F/H K PAH
CA199(uw/mL, x+s) 16.00£11.21 17.59£13.18 14.56+9.46 15.91£10.73 1.14 0.33
CA125[w/mL, M(P,s,P;5)]  11.50(7.45,13.60)  8.49(4.51,13.10) 7.26(5.59,10.40) 9.57(5.65,11.13) 1.30 0.73
CA724[ w/mL, M(Py,P;ss5) ] 2.41(0,4.19) 2.40(0,6.93) 2.04(0,4.92) 2.77(1.65,7.23) 2.29 0.51
FPSA(ng/mL, %+s) 0.26(0.12,0.44) 0.26(0.22,0.92) 0.25(0.17,0.40) 0.27(0.14,0.36) 1.03 0.79
CEA(ng/mL, x+s) 2.63+1.60" 2.4411.25 1.90+0.85 2.27+0.99 3.43 0.02
CYF211(ng/mL, x+s) 3.38+1.63% 3.17+1.72° 2.58+0.75 2.74+0.85 3.48 0.02
AFP[ng/mL, M(Pys,P35) ] 2.62(1.64,3.89) 2.17(1.65,3.23) 2.39(1.91,3.10) 2.85(2.14,3.68) 7.65 0.06
TPSA[ ng/mL, M(P,5,Pss) ] 0.75(0.37,1.82) 0.77(0.64,2.32) 0.89(0.59,1.32) 0.71(0.43,0.86) 2.77 0.43

T S FE A, P<0.05; kR4 LA, " P<0.05; R AHR41 LA, ©P<0.05,
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