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ABSTRACT

Background: Diabetes is associated with cancer risk in the aging population, Observational studies have indicated the beneficial
effects of metformin against breast cancer, making studies on the anticancer potential of antidiabetic drugs worthwhile, This study
investigated cancer incidence in patients on antidiabetic monotherapy. Methods: Using National Health Insurance Service data
(2002—-2013), a retrospective cohort study that included type 2 diabetes mellitus (T2DM) patients was conducted, Study subjects
were enrolled if they were >30 years old, on monotherapy for diabetes, and cancer—free, They were followed up for cancer
occurrence or death, until December 31st, 2013, A Cox proportional hazard model analysis was conducted between metformin and
sulfonylurea (including meglitinide) users, to determine cancer risk, with adjustment for age, gender, comorbidity index, dyslipidemia,
hypertension, and T2DM duration. Results: The number of antidiabetic monotherapy—treated T2DM patients without a history of
cancer was 9,554 (metformin, n = 5,825; sulfonylurea, n = 3,225; others, n = 504), During the follow—up period (mean, 2,04; IQR,
3.18 years), the cancer incidence rate was 5.48/100 and 5.45/100 patient—years for metformin and sulfonylurea, respectively, The
hazard ratio (HR) for risk of cancer incidence in the metformin group was 0.74 (95% confidence interval [CI], 0.66—0.83; p < 0.0001),
compared with sulfonylurea, Additionally, the HRs for risks of lung, liver, and stomach cancer were respectively 0.46 (95% Cl, 0.31—
0.66; p <0,0001), 0,41 (95% ClI, 0.31-0.54; p <0.,0001), and 0,51 (95% CI, 0.35—0.73; p = 0,0003), Conclusion: Antidiabetic
therapy with metformin reduces cancer risk by 26%, specifically for lung, liver, and stomach cancer,

KEYWORDS: T2DM, cancer, metformin, sulfonylurea, real world data

A2y P o fdecleoz A on, Ey 1.9, 95% CI 1.5-2.4, p <0.0001)°A & APgEo] Al 5 ull
eNE F5 T F27F F7Fl weh ol ik APdE on, AXdf#EloHHR 1.3, 95% CI 1.1-1.6, p = 0.012) X3+
o) 57Hgo) waHgEh 5ol el A A 2 3L AR YR 19 Belo] SR aniar e

2 2 A1z 2 sta) g -S of Aol - 7 o, e, Efulo]2~(LHID, Longitudinal Health Insurance Dataset)S ©]
Abs7dE-el oF A 9P E=Ron deAY o A &sie] JgE QIFFE TINE 33 IS E Aqelae o
A=l gt FFo] AFAEL] BAS T Yok 1Y Qs digk HR7F HIEX =R dd g R Hlsie] A
Ikt Ao o Aol e o ]‘“5]&], IRIEAES o G amo] 1.36 (95% CI, 1.11-1.67, p=0.003)
o} Q1 ¥ AaAo] T4 LS FAMI)E g 2 oY
s B7hsa ek Aol /‘157]1?3101]7\1 g QI+ Il dddeiAlel Y ARAS Qe
At 7k 3384 IS E AFox A AFEE Aol HIE ST é;‘?_‘é‘%f'ﬂ"}J Ag71dez AgE 5 2
o] PAE AR A, HEZET ) B8] Q& AFAHHR  oH, HEX20L A&d AFAS 7aAA o 2 99

*Correspondence to: Sukhyang Lee, PharmD, PhD, College of Pharmacy, Ajou University, Suwon 16499, Republic of Korea
Tel: +82-31-219-3443, E-mail: suklee@ajou.ac.kr

186



= 9E F vkl Rzt ofe] JEaATEL e
2A] HEX=R19] ARgo] 3R Qo) WMl 91S U A
I #o] glths FAE AN viEXERL T2
kel 7 A AAle} dxeA QlEd AS JidskE 7
7 71K R Rs w5 Qe IS SR
HEXZ=ZRE 7 7 AAZRE-S A5 $SiLKBI
(Liver kinase B1)°l] 2]&421 AMPK (adenosine monophosphate-
activated protein kinase)E EA3}A|7]1, &3 H AMPK=
mTOR (mammalian target of rapamycin)S HA|3te] ShAf| 3
o] /%, I 5 AT ZAN oF WA AAEHE
EPdTH Y WMlEZ 2912 [GF-1 (insulin-like growth factor 1)
ARl FA3lE 7HA-A17]3 HER-2  (human  epidermal
growth factor receptor-2) @& A& F3)| I JAsH]
= @_];]_.11,12)

A2% S I E Alolo] HAEES vEgSs o, €
A A Ak Blo] Fash, dHE
71H o2 AREShE et o o
gk Ae FE55 Aol B AFellxe St
of|A AatAIQl Axdfrdof, WEZET SRRk ¢ 4
ol mX= F &S Brrskarat shiek

S
X
[\
ok
oft
frod
ok
o
>

re

7w

2 Y ARy

A7 2002dFE 2013071418 AR ATE %
X 3 % E(National Health Insurance Service-National Sample
Cohort, NHIS-NSC) H|o|E{H|o]~E o]8slo] FE3F T
g Extol] tial] AT E AR FFEAT. AT
FSE AEZ= 200393 o]F, Al 28 F=H (E11.0)S 717
304] o] SAtEA, i e} s As &
Alell ZHAAL flem g 71A] gkt 909 o Akg-st
3 9kE gpAlE gelsielnt. A2dguEe Aumc g
ol ENZ=5 2k o= 92 Bolslala, Qe z=dx= 3
DA oA FREE 27] AR SGT). R
BEHS ARokEE X&How As, Qluay ol
2 14 o) o o] gl FAE AAS A A9 7|Ee
sHAE Az o8 &AL, 304 mIRk, vt A
WS 1), ddeiA] HE-aH, FESE 80% WIRke &
22 ALEltr. e G HAM SRS
A7 E A A2 - A A LAR + TR
T)]x100%=Z g 25kt

dFFeHlE Beaor Fofshks St gou, o
Aol A= dFo R FEAGE AAE Hrtstr] et &
=Zgog At g9l WEX=R, Ay df

o}, ¢u} FFIATe JAA, wWSTElUel=, DPP-4

O

B

2

T ol FuAel PUAE Bk FH TE AT /187

AAA|, SejeEe] 2= eH gl x| e uet
HExzy, AxdfdolmZgElyel= X3}, 7[eltoz
EFsted Bl skt

VTIPS

REE $Ak= Qldl 2 AR} o] £ o WY, AP B 20134 12
4 319714 2 #EE AT 12 F7PAFE ko] ZRkAR]
HES T8 A%E Jrsislth. F2#277te] Ridd g
e P A=Y RY P APIEA] FAstaL, A
A= HAARNAN TR FsHATEE ¢
WS, SPEAE/100 kS ARSIt 241 H7ia e
oF = g 2 FFHKCD-6 C18-20), HH(C33-34), 7+
H(C22), FrHEH(C50), F1(C16), BFH(CO7T), A Co4-
65)°] T &S H7stth

oA dsan wollA dxdfeol el HEX
2RI oF MAES FR1sh] Sl3l vol, g, gAY o]
Z 133} Charlson Comorbidity Index (CCI), =281
A, 18 AT, WAL vvh, g52-& ARl F<A
Aeh), FHF7IIo R AYs & F2 v 93 34
(Cox’s proportional hazard regression analysis)S- ©|-&3}
&l (Hazard ratio)2} 213 77HS 8t 43351t

F

12

2 X

SHAEH

AT o], FHE 7I7E, 7 wtoll gk CCIE AR
A H(IQR)Y F3Hgk(median)© &2 YER I} Kruskal-
Wallis test= o W 3215 HlaLsh] 91sl AR AT H53
H=0] vl 7ol Al E A7 7 9M o] e85 AREsTh

FE 7H] o wRAOA 95% AFTRS V1R Z2AE A
%2 HRS Yo|, A, CCl, 32 dXZEF, 184,
AgA, WA HITh, &= AR, A B ), 4
A7 17e 2 ZAE Cox’s model & ARE31e] H7F619
ok o2 p-value <0.050014 AF7HI-E 712ttt &
AEA S SAS T2 T(SAS 9.4)2 o] §51Th

£ d7e ottt e 71dEE9dd] SQls wot X
335U T (AJIRB-MEDMDB-15-503).

g7 2t

r

]
e
:
u
N
b

20023FE 2013371R|2] ARREFTH &
(n=1,125,69178)1 4] 183,2617 2] A2& =S 717 3=}

5,999%, 821 61,2465, e85 80% PN 4,6217 -2
AelHNeH, et oW AgS We BAF 9,554
o] FHAE td BA= AAH A Fig. 12> S A9 5



188 / Korean J Clin Pharm, Vol. 29, No. 3, 2019

2002-2013 National Health Insurance Service DB
(N= 1,125,691)

‘ Patients with type 2 diabetes since 2003 ‘
(N=183,261)

Exclude _—< No antidiabetic drugs (101,729)

Patients on antidiabetic drugs (N=81,532)

Exclude[—

30 years or younger (112)

Insulin therapy only (5,999)

Combination therapy (61,246)

Medication possession rate < 80% (4,621)

‘ Patients on monotherapy (N=9,554)

{ \i v 1 V ’
. Sulfonylurea | Meglitinide a-Glucosidase DPP-4 inh Glitazone
Metformin N=3,071 N=147 N=339 N=125 N=47
N=5,825 32.14% 1.54% 3.54% 1.31% 0.49%
60.97%
Sulfonylurea, n=3225 | Others, n=504

Fig. 1. Flowchart of study design with subjects on antidiabetic drugs
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Table 1. Clinical characteristics of patient with T2DM on antidiabetic monotherapy, 2003-2013

Metformin Sulfonylurea Others Total p-value
N (%) 5825 (60.97%) 3225 (33.76%) 504 (5.28%) 9554 (100%)
Age (years)
30-39 194 (3.33%) 52 (1.61%) 16 (3.17%) 262 (2.74%)
40-49 790 (13.56%) 284 (8.81%) 60 (11.90%) 1134 (11.87%)
50-59 1654 (28.39%) 651 (20.19%) 99 (19.64%) 2404 (25.16%) <0.0001
60-69 1723 (29.58%) 1063 (32.96%) 157 (31.15%) 2943 (30.80%)
70-79 1195 (20.52%) 879 (27.26%) 123 (24.40%) 2197 (23.00%)
>80 269 (4.62%) 296 (9.18%) 49 (9.72%) 614 (6.43%)
Sex
Woman 2988 (51.30%) 1620 (50.23%) 234 (46.43%) 4842 (50.68%) 03019
Man 2837 (48.70%) 1605 (49.77%) 270 (53.57%) 4712 (49.32%)
Charlson comorbidity index (CCl)
Median (IQR) 1.0 (1.0) 1.0 (1.0) 2.0 (2.0) 1.0 (1.0) <0.0001
0 586 (10.06%) 532 (16.50%) 61 (12.10%) 1179 (12.34%)
1 2911 (49.97%) 1215 (37.67%) 165 (32.74%) 4291 (44.91%)
2 1411 (24.22%) 735 (22.79%) 126 (25.00%) 2272 (23.78%)
3 551 (9.46%) 345 (10.70%) 62 (12.30%) 958 (10.03%) <0.0001
4 216 (3.71%) 201 (6.23%) 35 (6.94%) 452 (4.73%)
5 78 (1.34%) 97 (3.01%) 15 (2.98%) 190 (1.99%)
6 29 (0.50%) 37 (1.15%) 16 (3.17%) 82 (0.86%)
>7 43 (0.73%) 63 (1.95%) 24 (4.77%) 130 (1.36%)
Comorbidities
Hyperlipidemia 4529 (77.75%) 1709 (52.99%) 364 (72.22%) 6602 (69.10%) <0.0001
Hypertension 4291 (73.67%) 2411 (74.76%) 386 (76.59%) 7088 (74.19%) 0.2349
Pancreatitis 254 (4.36%) 111 (3.44%) 45 (8.93%) 410 (4.29%) <0.0001
Morbid obesity 12 (0.13%) 1 (0.03%) 0 (0.00%) 13 (0.14%) 0.0115
Alcohol use 83 (1.42%) 41 (1.27%) 19 (3.77%) 143 (1.50%) <0.0001
Smoking 7 (0.12%) 2 (0.06%) 2 (0.40%) 11 (0.12%) 0.1176
Duration of follow-up (years), Median (Interquartile range)
Median (IQR*) 1.74 (0.75-3.08) 3.21 (1.22-5.92) 1.31 (0.58-3.55) 2.04 (0.84-4.02) <0.0001
<3 4297 (73.77%) 1523 (47.23%) 353 (70.05%) 6173 (64.61%)
>3 to <5 900 (15.45%) 678 (21.02%) 69 (13.69%) 1647 (17.24%)
>5 to <7 369 (6.34%) 425 (13.18%) 37 (7.35%) 831 (8.70%) <0.0001
>7 to <9 150 (2.58%) 289 (8.96%) 22 (4.36%) 461 (4.83%)
>9 109 (1.87%) 310 (9.61%) 23 (4.57%) 442 (4.62%)

*|QR: inferquartile range
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Table 2. Incidence and hazard of cancer in patients with T2DM on antidiabetic monotherapy

Groups I?oﬁenfs (n) I.nciolence, n (%) Unadjusted HR Adjusted HR
Patient years(PY) Incidence rate/100PYs (95% ClI) (95% Cl)
Sulfonylurea 3225 696 (21.58%) Reference, 1 Reference, 1
12,692.43 5.48/100 PYs
Metformin 5825 740 (12.70%) 0.82 (0.74-0.91)* 0.74 (0.66-0.83)**
13,577.78 5.45/100 PYs
Others 504 107 (21.23%) 1.44 (1.18-1.77)*** 1.05 (0.85-1.29)
1,257.81 8.51/100 PYs

Note: *p = 0.0002. **p < 0.0001. ***p = 0.0005. Multivariable Cox's regression model depicting HRs adjusted for age, sex, CCl, hyperlipidemia,
hypertension, pancreatitis, morbid obesity, alcohol use disorders, smoking-related diagnoses, and duration of follow-up.

Table 3. Incidence and hazard of specific cancers in patients with T2DM on antidiabetic monotherapy

Cancers 'ﬁgg;‘ SU;;C:%V'Q;;O Unadjusted HR (95% CI)  Adjusted HR (95% Cl)
Total incidence 740 (12.70%, 100% ) 696 (21.58%, 100%) 0.82 (0.74091)" 0.74 (0.66-0.83)"
Colorectum 74 (1.27%, 10.00%) 80 (1.37%, 11.49%) 0.75 (0.54-1.04) 0.73 (0.52-1.04)
Lung 52 (0.89%, 7.03%) 80 (1.37%, 11.49%) 0.48 (0.34-0.69)* 0.46 (0.31-0.66)*
Liver 98 (1.68%, 13.24%) 151 (4.68%, 21.70%) 0.47 (0.36-0.61)* 0.41 (0.31-0.54)*
Breast 40 (0.69%, 5.41%) 12 (0.37%, 1.72%) 231 (1.20-4.45)* 150 (0.75-2.99)
Stomach 58 (1.00%, 7.84%) 81 (2.51%, 11.64%) 0.53 (0.37-0.75)* 0.51 (0.35:0.73)*
Bladder 24 (0.41%, 3.24%) 12 (0.37%, 1.72%) 1.66 (0.81-3.40) 1.83 (0.86-3.89)
Kidney 12 (0.21%, 1.62%) 10 (0.31%, 1.44%) 0.95 (0.39-2.28) 1.00 (0.39-2.59)

Note: *p<0.05. Adjusted HRs were derived after adjustment for age, sex CCl, hyperlipidemia, hypertension, pancreatitis, morbid obesity, alcohol
use disorders, smoking-related diagnoses, and duration of follow-up.
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Forest Plot of Hazard Ratios by Patient Subgroups

Subgroup Netformin event count (%)  Sulfonylurea event count (%)
Age (years)

30-49 60/084 (7.01) 42/336 (12.5)

50-60 444/3377 (13.15) 4011714 (23.4)

=70 227/1464 (15.51) 253/1175 (21.53)
Sex
Wwoman

324/2988 (10.84) 250/ 1620 (15./4)

Nan 416/2837 (14.66) 441/1605 (27.48)
CCl score

=1 354/3407 (10.12) 326/1747 (18.66)
=2 386/2328 (16.58) 37011478 (25.03)
Comorbidities
561/4520 (12.38)

541/4201 (12.61)

Hypelipidemia 332/1700 (10.43)

Hypertension 490/2411 (36.94)
Duration of follow—up (years)
=2 352/3245 (10.85) 270/1158 (23.32)

>2 388/2580 (15.04) 426/2067 (20.67)

0.0

Hazard Ratio HR (95% CI) p-value

0.60 (0.40-0.808) 0.0m2

0.70 (0.60-0.81) 0.0007
0.84 (0.68-1.02) 0.0716
0.52 (0.09-0.44)

0.60 (0.50-0.78)

00300
0.0001
0.77 (0.60-0.84) 0.0001
0.78 (0.67-0.81) 0.0015
0.8110.70-0.03) 0.0033
0.78 (0.68-0.80) 0.0002
0.67 (0.57-0.80) 0.0007

= 0.80 (0.77-1.03) 0.1248

0.5 1.0 1.5

L I etformin Group Better

Fig. 2. Forest plot of hazard ratios for cancer risk by subgroups of patient with T2DM on antidiabetic monotherapy
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