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Relationship between time in range and wound healing in type 2 diabetes mellitus Hu Yansen,

Guo Chao, Wang Maoyu, Chen Xiangfang. Department of Endocrinology, Changzheng Hospital, Second
Affiliated Hospital of Naval Medical University ,Shanghai 200003 , China

[ Abstract] Objective To observe and analyze the relationship between time in range( TIR) and
wound healing in type 2 diabetes mellitus ( T2DM ). Methods A total of 315 patients with T2DM
complicated with wounds were selected. According to the presence or absence of refractory wound healing,
all patients were divided into refractory wound healing group(90 cases) and non-refractory wound healing
group (225 cases). The 40 pairs of patients who were successfully matched were divided into non-wound
refractory PSM group (40 cases) and wound refractory PSM group (40 cases) using propensity score
matching( PSM) . The general clinical data and laboratory examination results of all patients were collected
and compared between groups. Logistic regression analysis was used to evaluate the relationship between
TIR and diabetic wound refractory healing. Spearman correlation analysis was used to assess the correlation
between the two variables. Results Before PSM, the age, diabetes mellitus disease duration, glycosylated
hemoglobin Alc( HbAlc) , serum creatinine ( SCr) , neutrophil count, wound area, mean blood glucose,
standard deviation,time above range ( TAR) , proportion of wounds below the ankle joint, proportion of
atherosclerosis ( AS) , and proportion of patients with a history of antiplatelet drugs in wound refractory
group were higher than those in non-wound refractory group,while time in range( TIR) and albumin levels
were lower than those in non-wound refractory group. After PSM, the standard deviation of blood glucose
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and TAR of patients in wound refractory group were higher than those in non-wound refractory group,and
TIR was lower than that in non-wound refractory group ( P <0.05). Before PSM, there were statistically
significant differences in the constituent ratios of patients with different TIR levels ( poor blood glucose
control , unsatisfactory blood glucose control and qualified blood glucose control) between the two groups
(P <0.001). With the increase of TIR level, the incidence of refractory wound healing inereased
gradually. Spearman correlation analysis showed that TIR level was negatively correlated with the risk of
refractory wound healing( P < 0. 001 ). After adjusting for confounding factors by logistic regression, for
every 10% increase in TIR,the risk of refractory wound healing decreased by 39.5% (P <0.001). There
was significant difference in the proportion of patients with different TIR levels between the two groups
after PSM (P =0.006). The incidence of refractory wound healing of patients healing group decreased
gradually. Spearman correlation analysis showed that TIR level was negatively correlated with the risk of
refractory wound healing (P < 0. 05). After adjusting the confounding factors by logistic regression, for
every 10% increase in TIR, the risk of refractory wound healing decreased by 18. 6% (P <0.05).
Conclusion TIR level is negatively correlated with the risk of refractory wound healing in patients with
T2DM. TIR may be one of the important indicators to evaluate the risk of refractory wound healing in
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451 8 PE51 %ﬁ% PR T BMI I ( mmHg) W
(5/%) (4,2 £5) (4F) (kg/m’ x =5) Wi R FKIE [, (%)]
delmsfedma 225 136/89 57.60 +12.05 8(5,11) 24.58 +3.14 118(112,128) 76(68,84) 86(38.22)
8] v X o 2 90 63/27 64.27 +8.92 14(9,18) 24.83 +3.20 120(106,130) 78(68,78) 40(44.44)
7/ 1 2.523 -5.390 -7.123 -0.636 -0.601 -0.849 1.037
P 0.112 <0.001 <0.001 0.525 0.548 0.396 0.309
) B T MR R DBIL IBIL HEH ALT AST
[, (%) ] [B,(%)] (pmol/L) (‘wmol/L) (¢/L,x £5) (U/L) (U/L)
eblmEdg 225 137(60.89) 74(32.89)  1.90(1.20,2.40) 9.70(6.80,12.35)  39.16+4.85 19(14,26)  19(16,25)
6] T X A 2 90 62(68.89) 36(40.00)  1.90(1.38,2.20) 8.80(7.38,10.95)  37.23 +4.28  20(15,27)  19(15,24)
1/ Z/x 1.768 1.430 -0.317 -1.420 3.299 -0.679 -0.256
P1H 0.184 0.232 0.751 0.156 0.001 0.497 0.798
15 o UA- SCr TC TG HDL-C LDL-C PT
(pmol/L,x +s) (pmol/L,x+s) (mmol/L,x=%s) (mmol/L) (mmol/L) (mmol/L,x +s) (s,x%s)
EBImMERTZE 225 356.22 +£89.11 74.20%23.92  4.52+1.18  1.76(1.27,2.24) 0.92(0.74,1.13) 2.68+0.86 13.08 x1.15
A1) AT M T 90 358.52+112.72 81.54£25.26  4.58=%1.12 1.66(1.09,2.29) 0.95(0.79,1.13) 2.84+0.74 13.23+0.96
i/ 7/ 1 -0.173 —-2.422 -0.425 -1.011 -1.214 —-1.521 -1.066
P 1 0.863 0.016 0.671 0.312 0.225 0.129 0.287
15 e APTT T UACR dﬂlr%*ﬁéﬁﬂq@'i+§i 'Z%Eéﬁﬂﬂ@ﬁ%& AT MLLER
(s,x£5) (s,x£5) (mg/g) (10°/L,x +s)  (10°/L,x +s) (10°/L) (g/L,x+s)
el msEdTZl 225 38.23+£4.98  17.52+1.58  28(11,112) 3.70 £1.55 2.12+0.61  0.53(0.39,0.65) 127.01 +17.63
B e w21 90 38.67+4.88 17.53+1.51  24(14,144)  4.37+2.30 1.97+0.69  0.49(0.40,0.69) 125.87 +18.55
1/ Z/x 14 -0.714 -0.081 -0.802 -2.985 1.899 -0.353 0.514
PH 0.476 0.935 0.423 0.003 0.059 0.724 0.608
215 B PLT fréﬁt CRP RIS BT LL T A AS B PLT 254 (il DKD
(10°/L,x +5) (mg/L) (em?) [B1,(%)] [61,(%)] [(f1,(%)] [B,(%)]
plmnEda 225 239.92£67.92  2.62(1.41,4.81)  10(5,12) 37(16.44) 128(56.89) 82(36.44) 106(47.11)
A1) i A 2 90  232.59+82.94 2.26(1.29,6.91)  10(8,15) 51(56.67) 75(83.33) 71(78.89) 48(53.33)
t/7/x* 14 0.811 -0.861 -2.256 51.661 19.620 46.363 0.966
P 0.418 0.389 0.024 <0.001 <0.001 <0.001 0.381
. ) 35 bR 22
W B N ] (e (meieey (aay TR iR 18R
JetmsfEdaral 225 52(23.11)  151(67.11)  8.11+1.02 9.11£1.62 2.09 £0.62 26(16,44) 74(56,84)  0(0,0)
A1) v X i 2 90  24(26.67)  69(76.67) 9.45+1.94 11.35+3.17 3.21 £0.91 71(46,88) 30(12,54)  0(0,0)
7/ 1E 0.444 2.787 -6.230 -6.373 -10.737 -9.046 -9.047 -0.785
P 0.505 0.095 <0.001 <0.001 <0.001 <0.001 <0.001 0.433
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o 1% 51 *rFﬂr% B PRI BMIﬁ Il (mmHg) WA 5
€%y (4F ,x +5) (%F) (kg/m* & +55) W e EPokIE [#,(%)]
RGN X ER PSM 41 40 25/15 64.35 +11.46 10(7,15) 24.65 +3.18 118(108,129) 76(70,81)  14(35.00)
BT MERT PSM 41 40 26/14 62.73 £8.92 11(8,15) 24.72 £3.00 114(106,125) 78(68,78)  13(32.50)
7/ 14 0.054 0.708 -0.658 -0.113 -0.897 -0.464 0.056
P 0.816 0.481 0.511 0.910 0.370 0.643 0.813
31 s fRy IR AR S DBIL IBIL HEH ALT AST
[#,(%)] [#,(%)] (pmol/L) (pmol/L) (¢/L,xxs) (U/L) (U/L)
JERIFMERT PSM 4 40 27(67.50) 13(32.50) 1.95(1.23,2.30) 8.50(6.08,11.85)  38.08 +5.16 16(14,23) 18(14,24)
A1) T X T PSM 20 40 26(65.00) 11(27.50)  1.90(1.43,2.38) 9.05(6.78,10.68)  37.43 £4.30 20(15,28) 19(15,24)
t/7/x* 14 0.056 0.238 -0.178 -0.351 0.617 -1.518 -0.713
P 0.813 0.626 0.859 0.725 0.539 0.129 0.476
5 K UA - SCr TC TG HDL-C LDL-C PT
(pmol/L,x £s)  (pmol/L,x +s) (mmol/L,x +s)  (mmol/L) (mmol/L) (mmol/L,x £s) (s,x%s)
EQITMERT PSM 41 40 387.95+92.05  86.48 £40.07 4.63 £1.09 1.66(1.22,2.37) 0.98(0.68,1.31) 2.81+1.12 13.08+1.12
AT Ar PSM 41 40  384.65x113.42 85.63+26.98 4.5420.97 1.90(1.56,2.44) 0.92(0.80,1.12) 2.80+0.67 13.04 +1.01
t/7/x* 14 0.143 0.111 0.410 -1.261 -0.178 0.045 0.158
P1E 0.887 0.912 0.683 0.207 0.859 0.964 0.875
g5 P APTT " UACR *'ﬁﬁ%&ﬂﬁﬁ i lﬂéﬂﬁﬂ’ﬂ PR A mﬁ@ﬂ
(s,xxs) (s,x%s) (mg/g) (10°/L,x £s)  (10°/L,x +s) (10°/L) (g/L,x £s)
EEITMERT PSM 41 40 38.41 +£4.65 17.53+1.72 27(14,141) 4.05%1.67 2.09£0.71  0.62(0.42,0.75) 129.20 +20.03
A1) T AT PSM 2H 40 37.90 £5.61  17.38 £1.52 23(14,132)  4.15 +2.08 1.97 £0.78  0.53(0.43,0.74) 124.30 £22.49
1/ 7/x* 1l 0.438 0.420 -0.501 -0.247 0.715 -0.457 1.029
P1H 0.662 0.676 0.617 0.806 0.477 0.647 0.307
1 1% PLT il;*;ﬁz CRP BT BROCH LA AT AS i PLT 254 {ili DKD
(10°/L,x =) (mg/L) (em?) (B, (%)) [#,(%)] B[#,(%)] [#,(%)]
g sfEdr PSM 2H 40 220.85 £86.54 2.90(1.11,6.03) 10(6,14) 21(25.50)  32(80.00) 29(72.50) 19(47.50)
BT MEAT PSM 41 40 222.35+84.62  2.38(1.19,9.60) 11(8,16) 16(40.00)  31(77.50) 29(72.50) 20(50.00)
7/ 1E -0.078 -0.053 -1.413 1.257 1.075 <0.001 0.050
P1E 0.938 0.958 0.158 0.262 0.785 1.000 0.823
A B ) )] (ooans mTﬁWE ) (yjﬁ{%) TAR TR TBR
EQImiER PSM 20 40 8(20.00)  29(72.50)  8.69 £1.42 9.61 £2.11 2.13+0.65  35(14,59) 65(40,86) 0(0,0)
A1) T AT PSM 2H 40 9(22.50)  31(77.50)  8.68 £1.67 10.43 £2.76 2.89£0.75  61(30,80) 39(19,69) 0(0,0)
i/ 7/ 1 0.075 0.267 0.036 -1.480 -4.898 —2.474 -2.449  -1.754
P{H 0.785 0.606 0.971 0.143 <0.001 0.013 0.014 0.079

Fz 3 PSM HiJ5 P4 B AN R TIR A v i A

Hea[ i, % ]
a5 e N
1K1z s P 155 i B Sy 17 2 2 BeaY
] v ¥ A 2 225 23(29.11)  76(76.00)  126(92.65)
) T X AT 2 90 56(70.89)  24(24.00) 10(7.35)
ARG AR PSM 41 40 10(32.26)  12(52.17)  18(69.23)
BITAXER PSM 21 40 21(67.74)  11(47.83) 8(30.77)

3. PSM HijJ& T2DM &2 7K 5561 i xfE A i AF DG 1
A3 HT . PSM BT, B K 2 logistic 9] 3 B 4% 5 S 7R, TIR
KRB A A B R4 R (OR =0.583,P <0.001)
RAE T AR e B 07 A 1 ARG I 3l ik ok
FEREAL SR 24 I & 5, TIR 7K AT 55 00 1 3 A A G
TIR B34 /0 10% , W) 61 1k i & o5 AU B2 1% 39. 5%
(OR=0.605,P <0.001), PSM J&, 5. [H % logistic 7]

H5 BT 45 R 878, TIR 7K -2 ) & & iy R4 &R
(OR=0.817,P <0.05), ®IE T 4% 2 | A 1
A7 BV AR ALA I sh ks B A AL AR TR 24 N 2 )5, TIR
IKEAT 5500 T M A AE DG, TIR A0 10% |, O T M &
I KU F2AIG 18. 6% (OR =0.814,P <0.05), W34,

&4 PSM G T2DM B QI HEIER A logistic [71J 70 B & 4

PSM Hij PSM J&

WX wiesm
OR {8

KIER

o7
95% CI OR (H

P1{H 95% CI P1{H

TIR
A

0.605
1.030
St 1.164
BIEHRAL 3.946
A 1.052

Bk
SRREREAL

0.814
0.999
1.041
0.645
1.073

0.018
0.976
0.415
0. 366
0.171

(0.525 ~0.697) <0.001
(0.994 ~1.067)  0.101
(1.084 ~1.243) <0.001
(1.902 ~8.188) <0.001
(0.984 ~1.124)  0.136

(0.687 ~0.966)
(0.950 ~1.051)
(0.946 ~1.145)
(0.249 ~1.670)
(0.970 ~1.188)

1.165 (0.493 ~2.754) 0.728 0.696 (0.197 ~2.462) 0.574
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