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The value of abnormal early postoperative blood glucose concentration
in predicting the short-term outcome of patients after radical

resection of esophageal cancer
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[ Abstract] Objective To analyze the relationship between the short-term outcomes and abnormal early
postoperative blood glucose concentration of patients after radical resection of esophageal cancer.
Methods We conducted a retrospective cohort analysis of 308 patients who underwent radical resection of
esophageal cancer between Apr.2015 and Sep. 2017 in Zhongshan Hospital, Fudan University. These
materials were including demographic characteristics, known preoperatively previous medical history
(PMH) , fasting blood glucose before operation, early postoperative blood glucose concentration and short-
term clinical adverse events during hospitalization. Among the 308 cases, 1 patient developed hypoglycemia
(3.8 mmol/L) , which was not isolated into a group. The other 307 patients were divided into two groups

according to the early postoperative blood glucose values: normal blood glucose group (n=215) and
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hyperglycemia group (n=92).In addition, based on the fasting blood glucose before operation, the patients
were divided into the group with higher postoperative blood glucose fluctuation (=4 mmol/L.,n=52) and
the group with lower blood glucose fluctuation (<<4 mmol/L.,n=255). Results No statistical difference
was found between early postoperative hyperglycemia and postoperative adverse events by stratified Person
Chi-Square test. Using multivariate Logistics regression to deal with confounding factors, the blood glucose
fluctuation was a risk factor. The incidence of postoperative adverse events was higher in the higher glucose
fluctuation group than that in the lower glucose fluctuation group using preoperative fasting blood glucose
concentration as baseline (P=0.003, OR=2.641, 95%CI: 1.402-4.976). Mortality was higher in the higher
glucose fluctuation group than in the lower glucose fluctuation groupusing preoperative fasting blood
glucose as baseline (P=0.012, OR=7.539, 95%CI: 1.534-36.713). Conclusion Early high postoperative

blood glucose fluctuation may be a predictorfor poor short-term outcomes of patients after radical resection

of esophageal cancer.
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Tab 2 Correlation between hyperglycemia and short-term outcomes [n(%)or x*5]

Endoscopic submucosal dissection; PMH: Previous medical history.
Wilcoxon rank sum test was used for classified variables, and 7 test was

used for continuous variables.

AEMBEESENERRET X

Wound infection 7(7.6) 20 (9.3) 0.631 0.803 0.327-1.970
Pulmonary infection 14 (15.2) 39 (18.1) 0.535 0.810 0.416-1.577
Anastomotic fistula 9 (9.8) 28 (13.0) 0.424 0.724 0.327—1.602
Chylothrax 0(0) 3(1.4) 0.557 1.014 0.998—1.030
MACE 6 (6.5) 10 (4.7) 0.499 1.430 0.504—4.058
RF 6 (6.5) 11 (5.1) 0.622 1.294 0.464—3.610
Total incidence of adverse events 38 (41.3) 77 (35.8) 0.363 1.261 0.765—2.079
Mortality 4(4.3) 3(1.4) 0.112 3.212 0.704—14.649
Days in SICU (d) 4.73 £ 4.67 4.17 £ 4.94 0.355 = =
Length of stay (d) 22.9%15.0 23.3£18.0 0.83 - -

MACE: Major adverse cardiovascular events; RF : Respiratory failure. Fisher’ s exact test was used for frequency<C5, y* test was used for risk

assessment, and Wilcoxon rank sum test was used for classified variables.
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Tab 3 Correlation between hyperglycemia and poor short-term outcomes after stratification by gender [n(%)]

Wound infection
Male
Female
Pulmonary infection
Male
Female
Anastomotic fistula
Male
Female
Chylothrax
Male
Female
MACE
Male
Female
RF
Male
Female
Total incidence of adverse events
Male
Female
Mortality
Male
Female

5(7.9) 14 (7.3) 0.941
2(6.9) 6(18.8) 0.171
10 (15.9) 32 (17.5) 0.769
4(13.8) 7(21.9) 0.412
7 (11.1) 25 (13.7) 0.604
2(6.9) 3(9.4) 0.725
0(0) 3(1.6) 0.572
0(0) 0(0) -

4(6.3) 8 (4.4) 0.530
2(6.9) 2(6.3) 0.919
6(9.5) 10 (5.5) 0.251
0(0) 1(3.1) 1.000
27 (42.8) 64 (34.9) 0.264
11 (37.9) 13 (40.6) 0.830
3(4.8) 3(1.6) 0.166
1(3.4) 0(0) 0.475

1.041
0.321

0.890
0.571

0.790
0.716

1.017

1.483
1.111

1.821
1.032

1.395
0.893

3.000
0.966

0.359-3.015
0.059-1.737

0.410—1.934
0.148-2.199

0.324-1.927
0.111-4.620

0.998—-1.036

0.431-5.104
0.146—8.441

0.634—5.232
0.970—1.099

0.778=2.010
0.319-2.501

0.590—-15.262
0.901-1.034

X test was used for risk assessment, and Fisher’ s exact test was used for frequency<<5. MACE: Major adverse cardiovascular events; RF:

Respiratory failure.Male in HG group:n=63;Female in HG group:7=29;Male in NG group:n=183;Female in NG group:n=32.

R4 BRAEHABERFEEAEESNESEHMEMNMEXE

Tab 4 Correlation between hyperglycemia and short-term outcomes after stratification by diabetes mellitus  [# (%) ]

Wound infection
Diabetes
Non-diabetes

Pulmonary infection
Diabetes
Non-diabetes

Anastomotic fistula
Diabetes
Non-diabetes

Chylothrax
Diabetes
Non-diabetes

MACE
Diabetes
Non-diabetes

RF
Diabetes
Non-diabetes

Total incidence of adverse events
Diabetes
Non-diabetes

Mortality
Diabetes
Non-diabetes

1(7.7) 1 (10.0) 0.846
6(7.6) 19 (9.3) 0.656
1(7.7) 4 (40.0) 0.063
13 (16.5) 35 (17.1) 0.901
1(7.7) 1(10.0) 0.846
8 (10.1) 27 (13.2) 0.484
0(0) 0(0) -
0(0) 3(1.5) 0.280
1(7.7) 0(0) 0.370
5(6.3) 10 (4.9) 0.624
0(0) 1 (10.0) 0.435
6(7.6) 10 (4.9) 0.374
4(30.7) 5 (50.0) 0.349
34 (43.0) 72 (35.1) 0.216
0(0) 0(0) =
4(5.1) 3(1.5) 0.080

0.750
0.321

0.125
0.957

0.750

0.743

1.015

0.923
1.318

1.111
1.603

0.444
1.396

3.591

0.041-13.677
0.309-2.095

0.011-1.379
0.476—1.921

0.041-13.677
0.322—-1.713

0.998—-1.032

0.789—1.080
0.436—3.983

0.904-1.366
0.562—4.567

0.080—2.457
0.822-2.370

0.785-16.423

Diabetes in HG group:n=13; Non-diabetes in HG group:n=79; Diabetes in NG group:n=10;Non-diabetes in NG group:7=205.Others were as

same as Tab 3.
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Tab 5 Correlation between hyperglycemia and short-term outcomes after stratification by age  [n (%) or T £ ]

Wound infection

<60y 2(9.1)

60—70 y 5(9.1)

>70y 0
Pulmonary infection

<60y 4(18.2)

60-70'y 6 (10.9)

>70y 4(26.7)
Anastomotic fistula

<60y 1(4.5)

60-70y 6 (10.9)

>70y 2(13.3)
Chylothrax

<60y 0 (0)

60-70'y 0 (0)

>70y 0 (0)
MACE

<60y 0 (0)

60—70 y 3(5.5)

>70y 3(20.0)
RF

<60y 2(9.1)

60—70 y 3(5.5)

>70y 1(6.7)
Total incidence of adverse events

<60y 9 (40.9)

60-70y 22 (40.0)

>70y 7 (46.7)
Mortality

<60y 1(4.5)

60-70'y 2(3.6)

>70y 1(6.7)

5(6.0) 0.635 1.560 0.282-8.641
12 (10.7) 0.744 0.833 0.278-2.496
3(15.0) 0.244 1.176 0.979—1.414
14 (16.9) 1.000 1.095 0.321-3.733
20 (17.9) 0.244 0.563 0.212—1.495
5(25.0) 1 1.091 0.237-5.027
11 (13.3) 0.453 0.312 0.038-2.556
13 (11.6) 0.894 0.932 0.334-2.602
4(20.0) 0.680 0.615 0.097-3.908
2(2.4) 1.000 1.025 0.991-1.060
0(0) 1.000
1(5.0) 0.557 1.053 0.952—1.164
3(3.6) 1.000 1.038 0.995-1.082
3(2.7) 0.397 2.096 0.409-9.763
4 (20.0) 1.000 1.000 0.188-5.332
2(2.4) 0.193 4.050 0.537-30.534
6 (5.4) 1 1.019 0.245-4.238
3 (15.0) 0.619 0.405 0.038—4.335
27 (32.5) 0.462 1.436 0.546—3.773
42 (37.5) 0.755 1.111 0.574—2.153
8 (40.0) 0.693 1.313 0.339-5.076
2(2.4) 0.510 1.929 0.167-22.304
0(0) 0.107 0.964 0.915-1.014
1(5.0) 1.000 1.357 0.078-23.615

<260 y in HG group:n=22;60-70y in HG group:7=55;">70 y in HG group:7=15;<60 y in NG group:n2=83;60—-70 y in NG group:n=112; >

70 y in NG group:7=20.Others were as the same as Tab 3.
Fo MBEMNBRAEMFEEHIRNABENELREZH
Tab 6 Characteristics of patients in higher and lower

blood glucose fluctuation groups [ (%) or T +5]

Age (y) 61.5t7.5 64.11+6.18 0.020
Male 208 (81.6) 38 (73.1)  0.017
BMI (kg/m?) 23.2+8.2 22.5£2.8 0.505

Other preoperative treatments'’ 30 (11.8)  12(23.1)  0.471
PMH

Diabetes 16 (6.3) 7(13.5)  0.073
Hypertension 67 (26.2)  15(28.8) 0.703
Cardiovascular disease 14 (5.5) 1(1.9) 0.278
Chronic bronchitis 1(0.4) 1(1.9) 0.212
Stroke 7(2.7) 2(3.8) 0.668

"ncluding chemoradiotherapy and ESD surgery. Group A: Higher
blood glucose fluctuation group ( =4 mmol/L) ; Group B: Lower
blood glucose fluctuation group (<4 mmol/L). Wilcoxon rank sum
test was used for classified variables, and ¢ test was used for

continuous variables.
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Tab 7 Correlation between blood glucose fluctuation and short-term outcomes [n(%)or T*s]
_mem  GowB(r®)  GrwAGe2%) P OR kel
Wound infection 5(10.0) 22 (8.6) 0.819 1.127 0.406—3.126
Pulmonary infection 13 (25.0) 40 (15.7) 0.105 1.792 0.879-3.654
Anastomotic fistula 9(17.3) 28 (11.0) 0.202 1.697 0.748—3.848
Chylothrax 0 (0) 3(1.2) 1.000 1.012 0.998—1.026
MACE 4(7.7) 12 (4.7) 0.377 1.688 0.522—5.454
RF 5(9.6) 12 (4.7) 0.158 2.154 0.725-6.401
Total incidence of adverse events 30 (57.6) 85 (33.3) 0.001 2.727 1.484—5.013
Mortality 4(7.7) 3(1.2) 0.004 7.000 1.518-32.277
Days in SICU(d) 5.58 £ 5.862 4.08 £ 4.597 0.088 = =
Length of stay(d) 26.44 £ 18.547 22.53£16.786 0.163 - -

Fisher’s exact test was used for frequency<C5,and y* test was used for risk assessment. Wilcoxon rank sum test was used for classified variables,
and t test was used for continuous variables.. Group A: Higher blood glucose fluctuation group (=4 mmol/L) ; Group B: Lower blood glucose

fluctuation group (=4 mmol/L.) .MACE: Major adverse cardiovascular events; RF : Respiratory failure.

®8 BRERASEBNENINSEHMEMHERXE

Tab 8 Correlation between blood glucose fluctuation and short-term outcomes after stratification by age [n(%)]

Wound infection

<60y 0 (0) 7(7.4) 1.000 1.080 1.020—1.143

60-70y 5(14.3) 12 (9.1) 0.366 1.667 0.545-5.095

>70y 0 (0) 3(10.7) 1.000 1.120 0.985—1.273
Pulmonary infection

<60y 4 (40) 14 (14.7) 0.066 3.857 0.964—15.432

60-70y 6 (17.1) 20 (15.2) 0.773 1.159 0.426—3.148

>70y 3 (42.9) 6(21.4) 0.340 2.750 0.479—15.794
Anastomotic fistula

<60y 1(10.0) 11 (11.5) 1.000 0.848 0.098-7.353

60-70y 6(17.1) 13 (9.8) 0.227 1.894 0.663—5.407

>70y 2(28.6) 4(14.3) 0.576 2.400 0.341-16.899
Chylothrax

<60y 0 (0) 2(2.1) 1.000 1.022 0.992-1.052

60-70y 0 (0) 0(0) 1.000 1.037 0.966—1.114

>70y 0 (0) 1(3.6) 1.000 1.012 0.998—1.026
MACE

<60y 0 (0) 3(3.2) 1.000 1.033 0.996—1.071

60-70y 3(8.6) 3(2.3) 0.107 4.031 0.777-20.916

>70y 1(14.3) 6(21.4) 1.000 0.611 0.061—6.104
RF

<60y 2 (20.0) 2(2.1) 0.044 11.625 1.440-93.871

60-70y 2(5.7) 7 (5.3) 1.000 1.082 0.215—5.456

>70y 1(14.3) 3(10.7) 1.000 1.389 0.122—15.812
Total incidence of adverse events

<60y 6 (60.0) 30 (31.6) 0.088 3.250 0.853-12.376

60-70y 19 (54.3) 45 (34.1) 0.029 2.296 1.078—4.890

>70y 5(71.4) 10 (35.7) 0.112 4.500 0.734-27.577
Mortality

<60y 1(10.0) 2(2.1) 0.262 5.167 0.426—62.695

60-70y 2(5.7) 0 (0) 0.043 0.943 0.869-1.023

>70y 1(14.2) 1(3.6) 0.365 4.500 0.245—-82.568

Group A: Higher blood glucose fluctuation group (=4 mmol/L) ; Group B: Lower blood glucose fluctuation group (=4 mmol/L).<60 y in
group B:n=103;60-70 y in group B:n=35;">70 y in group B:n=7;<60 y in group A:n=95;60-70 y in group A:n=132;>>70 y in group A:n=28.

Others were as the same as Tab 3.
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Tab 9 Total incidence of adverse events with multivariate Logistic regression correcting for confounding factors (72=308)

Age —-0.006
BMI 0.002
Sex 0.041
Other preoperative treatments —0.254
PMH
Hypertension —0.475
Cardiovascular disease -0.129
Stroke 0.021
Diabetes 0.2
Glucose fluctuations 0.971

0.746 0.994 0.961-1.029
0.923 1.002 0.968—1.037
0.895 1.042 0.567—-1.917
0.486 0.776 0.380—1.585
0.089 0.622 0.359-1.075
0.823 0.879 0.283-2.727
0.978 1.021 0.244-4.275
0.679 1.221 0.475-3.139
0.003 2.641 1.402—4.976

ncluding chemoradiotherapy and ESD surgery.BMI: Body mass index; PMH : Previous medical history.

10 % T Logistic Bl AR ERZEXZFHFILER
Tab 10 Mortality with multivariate Logistic regression

correcting for confounding factors (n=308)

Age —0.080 0.222  0.923 0.812—1.050
BMI 0.117 0.427 1.127 0.842—-1.500
Sex —0.565 0.616  0.568 0.062—-5.176

Other preoperative

0.435 0.714 1.546 0.150—15.891
treatments®

Hypertension —1.028 0.233 0.358 0.066—1.936

Glucose fluctuations 2.020 0.012  7.539 1.548-36.713

“Including chemoradiotherapy and ESD surgery. BMI: Body mass

index.
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