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[ Abstract] Background In recent years, with the aging of the population and the change of lifestyles, patients
with type 2 diabetes mellitus ( T2DM ) have a high prevalence of malignancies, the duration of T2DM and the use of T2DM
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drugs may accelerate the occurrence of malignant tumor. Objective To analyze the risk of incidence and influencing factors
of malignant tumors in patients with T2DM. Methods Patients with T2DM who were first treated or diagnosed at the Affiliated
Hospital of Nantong University from October, 2011 to December, 2020 were prospectively included, with the follow—up
termination date of September 30, 2021. The information of tumor incidence and full cause of death of patients were obtained
by matching the ID information with the linkage records of the chronic disease tumor registration system and the cause of death
registration system of Nantong City. The crudeincidence rate ( CIR ) and standardized incidence ratio ( SIR) of malignant
tumors among T2DM patients were calculated separately by gender. Cox proportional hazard regression model was used to explore
the effects of the duration of T2DM and drug use on the incidence of malignant tumor in T2DM patients. Results A total of 12 006
patients with T2DM were included in this study, involving 6 328 males (52.71% ) and 5 678 females (47.29% ) . After 56 371
person—years of observation ( 29 543 person—years for males and 26 824 person—years for females ) , 601 patients with malignant
tumor and 11 405 patients with T2DM alone were observed. The CIR of malignant tumor in T2DM patients was 1 093.24/100 000
in men and 1 032.51/100 000 in women, respectively. The top five combined tumors in T2DM patients are colorectal cancer,
lung cancer, liver cancer, gasiric cancer, and prostate cancer in male, while breast cancer, lung cancer, colorectal cancer, gastric
cancer and pancreatic cancer in female. The incidences of colorectal cancer ( SIR=2.03 ) , prostate cancer (SIR=2.24) ,
pancreatic cancer ( SIR=1.75) , kidney cancer ( SIR=4.25) , thyroid cancer ( SIR=3.50) were higher in male T2DM patients
than general population, while the incidences of lung cancer (SIR=0.61) and esophageal cancer (SIR=0.22) were lower
than general population. The incidences of breast cancer ( SIR=2.59) , colorectal cancer (SIR=1.57) , pancrealic cancer
(SIR=2.10) , endomeirial cancer ( SIR=2.83) , kidney cancer (SIR=3.67) , thyroid cancer (SIR=4.00) were higher in
female T2DM patients than general population, while the incidence of esophageal cancer ( STIR=0.27 ) was lower than general
population. Compared with T2DM patients with disease duration of 1 to <3 years, the risk of malignant tumor was increased by
91% (HR=1.91, 95%CI (1.15, 3.20) ], 123% [ HR=2.23, 95%CI (1.37, 3.64) ] and 71% [ HR=1.71, 95%CI ( 1.04,
2.80) ) in male with disease duration <1 year, 5 to <10 years and = 10 years, respectively, the risk of malignant tumor was
increased by 79% [ HR=1.79, 95%CI (1.10, 2.92) ] and 99% [ HR=1.99, 95%CI (124, 3.19) ] in female with T2DM
duration of 5 to <10 years and = 10 years, respectively ( P<0.05) . Insulin use alone increased the risk of malignant tumor by
72% ([ HR=1.72, 95%CI (1.25, 2.36) ) and 116% [ HR=2.16, 95%CI ( 1.53, 3.05) ) in male and female, respectively
( P<0.05) . In addition, there was a significant interaction between insulin use and the duration of T2DM in male, the risk
=0.006 ) . Conclusion In

addition to esophageal cancer in both sexes and lung cancer in male, the risk of colorectal cancer, prostate cancer, pancreatic

of malignant tumor was decreased by an average of 6% with the interaction over the years ( P,

interaction’

cancer, kidney cancer, thyroid cancer, breast cancer and endometrial cancer increase by 57%-325% in patients with T2DM,
and associated with the disease duration and insulin use, with the greatest risk of malignant tumor in male with disease duration
of 5 to <10 years and in female with disease duration of = 10 years. However, there is an antagonistic interaction between insulin
use and increased duration of T2DM disease on the incidence of malignant tumor.

[ Key words ] Carcinoma; Cohort studies; Diabetes mellitus, type 2; Cox proportional hazard regression; Duration
of T2DM
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Table 1 Comparison of general demographic data between patients with

malignant tumor and patients with T2DM alone
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WC (em) 88.5+9.7 87.8+9.9 -126 0206
Wi (mmHg ) 133+ 18 131+19 235 0.021
#rikH (mmHg) 78 £10 80+ 11 208  0.037
Ef:])ju,ﬂg]m P ( 1.52,'64.2) (3.0‘t.56.6) 21420 <0001
HbA,, (%) 78+19 8122 355 <0.001
5 (6 (%) ) 032" 0.572
b 323 (53.7) 6005 (52.6)
‘e 277 (46.1) 5400 (47.4)
WS RRL (4] (%) ) 6.18"  0.013
TENS 585 (97.3) 10831 (95.0)
ANTELS 10 (1.7) 405 (3.6)
SCARRRE (1) (%) ) 8.84" 0012
AN DR 11 (18.5) 1612 (14.1)
rheg 277 (46.1) 5667 (49.7)
K& KL 207 (34.4) 3992 (35.0)
FTWIE (4] (%) ] 13.66"  <0.001
w 515 (85.7) 8906 (78.1)
= 83 (13.8) 2234 (19.6)
SR (] (%) ) 1.08"  0.299
.4_.\ 569 (94.7) 10676 (93.6)
= 32 (53) 728 (6.4)
WERS g (B (%) ) 9.57"  0.002
i 402 (66.9) 6890 (60.4)
= 196 (32.6) 4424 (38.8)
T2DM it (] (%) ) 5236"  <0.001
<1 4E 118 (19.6) 2519 (22.1)
1~<3 4 66 (11.0) 2150 (18.8)
3~<5 4 55 (9.2) 1490 (13.1)
5~<10 4F 165 (27.4) 2426 (21.3)
= 10 4F 197 (32.8) 2820 (24.7)

7. 1 mmHg=0.133 kPa; WC= R, T2DM=2 B 5%, HbA, =
BELIMLTE A 0 248, " X, ARGl o 8 5,
U SCARFREE . WA . AR . MRS . T2DM BEA Bk

htips: //www.chinagp.net E-mail: zggkyx@chinagp.net.cn.~ +3241 +

FOBMEME R SRR RS M TR, H IR
SEEbE . A IME . BRI . R RIS R4
e, A, BiEENAR R T
Bk Lotk T2DM BB IF R B MR G B R e T —
Mok, HAIRRZUME . S5 EME . RIRE . TE N
g B HRIRE R R R T, R
TP AT — bk, Wk 2,
23T®Mﬁ&%rmM%%ﬁﬁ%@WWM%ﬁ =N
Lok KRR T2DM B I R e i XU B T2DM
EMWM%WﬁEﬂm, £ 1 AP BTE R R 2 AE T
i, W 1. IEFR 1 P RA S R AR R (4R
W USRI . SCIRRREE | WSWRRGL . WRIR . BE PRI F %
0 HbA, ) JE, DU B N AR 5 (IR & =0,
JE=1), LIRS H AR E«Mﬁ;ﬁhr«ﬁﬁﬁo
<l 4E =1, 3~<54E =2, 5~<104F =3, = 104E =4)
Cox HEBIRUS: RIA 2081, 25K Bon, 5 T2DM JfE 1~<3
AL, BHREE <1 4. 5~<10 47, = 10 R85k
Figeg 2 A IXURS: - S8 0 919% . 123% 11 71%; L PEdm i
5~<10 4, = 10 4= R & Az XUBS: 23 535 79% il
99%, W3 3.

2.4 A[E T2DM 254 5 T2DM H 25 v isd & F 1 56
B ROEAR AR . U . SO | WS URRAL
WA . PRI R RS . HbA,,, DB &AW e
HAS T (75 =0, Z=1), ZHILLERRHKSZR (75 =0,
=) . AR PR (& =0, &=1) . &Gk
FHREBEIRZE (75 =0, J&=1) | EOMRA o HEHEIH )
(75 =0, /&=1) . Z4YHH CIMEHZY =1, (Ui
B %R =2, &ﬁmgﬁmM% %%A+:$mm
=4) N AZE, 1T Cox LIS FIIH 20 B, 2558
m,ﬁﬁﬁm%%%mﬁﬁmw,ﬁm%%%ﬁﬂ%m

JAURS: Ee
(3]

0 10 20 30 40
it (4F)
1 T2DM A AEBEIE S T2DM AR i G
Figure 1 Association between the incidence of malignant tumor and the

duration of T2DM in patients with T2DM
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Table 2 Incidence of malignant tumor in T2DM patients

. Bk Egca
CIR ASR AL SIR (95%CI ) AL CIR ASR AL SIR (95%CI )

S5 e 206.5 4738 30 2.03 (155, 2.61) FLARIE 2125 64.5 22 2.59 (1.96, 3.36)
Jifid 165.9 4.1 80 0.61 (0.45, 0.81) Jiti g 145.4 477 36 1.08 (0.77, 1.48)
JHHEE 155.7 40.2 38 1.21 (0.89, 1.61) S H s 123.0 303 21 1.57 (1.08, 2.21)
= 1354 28.6 45 0.89 (0.63, 1.21) 9 108.1 22.8 20 1.45 (0.97, 2.08)
T s 128.6 23.4 17 224 (1.58, 3.07) 7l 78.3 23.4 10 2.10 (1.30, 3.21)
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B 57.5 17.9 4 425 (247, 6.81) iRl 44.7 8.9 17 0.71 (036, 1.23)
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NG 23.7 5.4 8 0.88 (0.35, 1.80) NS 29.6 12.7 3 4.00 (2.28, 6.50)
PR e 23.7 9.3 2 3.50 (1.40, 7.21) i e e 26.1 49 3 2.33 (093, 4.81)
5 I 20.3 4.0 6 1.00 (0.37, 2.18) IR 81 26.1 5.6 5 1.40 (0.56, 2.88)
B 2 135 6.3 4 1.00 (0.27, 2.56) Jogit 224 42 22 0.27 (0.10, 0.59)
FLIRE 34 1.1 1 1.00 (0.01, 5.56) FE W 22.4 9.6 11 0.55 (0.20, 1.19)
T 14.9 3.3 6 0.67 (0.18, 1.71)
P I 1.2 3.0 4 0.75 (0.15, 2.19)
JEXEN 10932 261.8 329 0.98 (0.88, 1.09) FEREN 10325 294.1 209 133 (1.17, 1.49)
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Table 3 Cox proportional hazard regression analysis of the effect of T2DM duration on the incidence of malignant tumor in T2DM patients

T2DM %5 Bk ELgis
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3~<5 35 (4.1) 4230.6 1.54 (0.87, 2.75)  0.149 20 (2.9) 3370.7 0.72 (0.36, 1.50)  0.393
5~<10 90 (6.7) 6164.4 223 (1.37, 3.64) 0.001 75 (6.0) 5703.7 1.79 (1.10, 2.92) 0.019
=10 92 (6.6) 6103.7 1.71 (1.04, 2.80)  0.034 105 (6.5) 7286.6 1.99 (1.24, 3.19)  0.005
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Table 4 Cox proportional hazard regression analysis of the effect of different T2DM drugs on the incidence of malignant tumor in patients with T2DM

FE itk
24 RAERHI(%)) BEAE  HR (95%C1) P RAERBI(%)) BEVIASE  HR (95%CI) P
[ 131 (6.8) 9362.0 1.77 (1.35, 2.33) <0.001 120 (6.3) 9171.6  1.74 (130, 2.33) <0.001
ZHEUR 85 (4.2) 98582  0.84 (0.63, 1.14) 0.272 71 (3.8) 91435 075 (0.54, 1.03) 0.077
T LRSS 135 (5.3) 127415 075 (0.57, 1.02) 0.072 111 (49) 113175 0.87 (0.65, 1.17) 0.367
o BEHHHI 168 (6.1) 13665.1  0.89 (0.67, 1.16) 0.378 143 (55) 13058.1  0.98 (0.73, 1.30) 0.871
EZ2517)35|
AMEHZY 145 (4.8) 13 630.0 1.00 — 116 (4.2) 12 466.9 1.00 —
A e By 2% 94 (7.4) 6055.1 172 (125, 236)  0.001 90 (8.4) 52173 216 (1.53, 3.05) <0.001
A FH = H XU 48 (3.5) 65513  0.76 (049, 1.16) 0.204 41 (3.7) 51897 094 (0.61, 1.45) 0817
JBREZE + —HXUIK 37 (5.7) 3307.0 1.52 (099, 231) 0.053 30 (4.0) 3953.8  1.10 (0.69, 1.75) 0.687
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553NN FECRT 0 R 1 ARG B8 A oG, (L3 o i A —
SRk N R e A U BRI A A2 KUR: ( RR=2.82, RR g1
=1.31) "7, {H15 XU 4 PV HGE R T2DM % A= Fi 8
I (6 XU B AR 269% ( RR=0.74, 95%CI (0.64, 0.86) #H
T, [FIEE, ASHFSE &30 T2DM fB 3% 6 T8 1 &k A 2R A%
(SIR 4, =022, SIR 4, =0.24) , X5 [ AR IRIE &
FHAFFFE 4 B 55 M A T B R IR T — A

£5  T2DM RS X T2DM B# & A B R A AR 2 AR

Table 5 The multiplicative interaction of the duration of T2DM and drug use on the incidence of malignant tumor

SeH % el At
HR (95%CI ) P1E HR (95%CI ) P1E
BRI ZE x T2DM Jigfi 0.94 (0.90, 0.98) 0.006 0.96 (0.92, 1.01) 0.085
FLH ZHN x T2DM Ji e 0.99 (0.92, 1.06) 0.736 1.01 (0.95, 1.06) 0.838
PO (B2 + 0K x T2DM it 0.98 (0.92, 1.04) 0.466 0.98 (0.93, 1.05) 0.593

TE: BOEARRS . Wis . SCIFRIE . USIRRDL . WA . B AR 5 s

« HbA; JRFRAE S e ) AR

F 6 T2DM et T2DM [ & AEHERMRSZ MY Cox LA XU I 53T

Table 6 Cox proportional hazard regression analysis of the effect of T2DM duration on the incidence of malignant tumor in T2DM patients

Py Bk ok

CIF) () (%) ) BEVEAAE (4E)  HR (95%CI) PAE O (%) ) BEDEAAE (4E) HR (95%CI ) Py
<1 0 6562.8 0 4 865.4

1~<3 36 (3.0) 6279.8 1.00 30 (3.0) 5479.2 1.00

3~<5 35 (4.1) 4230.6 1.52 (0.85, 2.71) 0.161 20 (2.9) 3370.7 0.73 (0.36, 1.50) 0.393

5~<10 90 (6.7) 6164.4 222 (1.36, 3.61) 0.001 75 (6.0) 5703.7 1.81 (1.11, 2.95) 0.018

=10 92 (6.6) 6103.7 1.69 (1.03, 2.79) 0.039 105 (6.5) 7 286.6 2.02 (1.25, 3.26) 0.004
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