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Risk Analysis of Hyperglycemia Caused by Immune Checkpoint Inhibitors Based on FAERS
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Abstract: Objective To provide a reference for the safe use of immune checkpoint inhibitors (ICIs) in the clinic. Methods Signal
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mining was performed on adverse drug events (ADEs) reports of hyperglycemia caused by five ICIs (ipilimumab, nivolumab,
pembrolizumab, atezolizumab, and dupixent) in the US Food and Drug Administration Adverse Event Reporting System (FAERS)
from the third quarter of 2017 to the fourth quarter of 2022 by the reporting odds ratio (ROR) method and Medicines and
Healthcare Products Regulatory Agency (MHRA) method. Results A total of 271 263 ICIs — related ADE reports and 3 587 ICIs -
related hyperglycemia ADE reports were collected, involving 2 927 patients. Among them, the proportion of males was higher than
that of females (58.46% wvs.34.51%) ;the average age of patients was 65.49 years old,and the proportion of elderly patients aged
65 and above (48.21%) was higher than that of patients in other age groups. All of the five ICIs reported fatality. In the preferred
terms of ADE report, the number of reports of diabetes mellitus (DM) was the highest (694 cases, 19.85%) ,and the signal of
fulminant type 1 diabetes mellitus [ROR = 334.22,95%CI(270.69,412.66) ,PRR = 333.71,x* = 28 678.65] was the strongest.
There was a significant correlation between ipilimumab and hyperglycemia [ROR = 158.24,95% CI (121.13,206.71), PRR =
157.75,* = 8 401.64]. Type 1 diabetes mellitus, fulminant type 1 diabetes mellitus, and diabetes ketoacidosis were the common

preferred terms of five ICls. Conclusion During tumor immunotherapy, ICls may cause hyperglycemia. ICls are associated with type

1 diabetes mellitus,fulminant type 1 diabetes mellitus,and diabetes ketoacidosis.

Key words:immune checkpoint inhibitors;hyperglycemia; FAERS ;reporting odds ratio; MHRA
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Tab.1 Basic information of NMPA - approved ICIs

B4 Bt RAE LR

A IE K% 3 (Tpilimumab) CTLA-4 201143 A 258
1 KA 42 3 (Nivolumah ) PD-1 20144124228
¥ #| %k £ 4 (Pembrolizumab) Keytruda PD-1 2015410 A28
P %) 5 4% (Atezolizumab)  Tecentriq PD-L1 201645 A 18 0
JEARA) K # 3 (Durvalumab) PD-L1 2017%5A
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Tab.2 Fourfold table of disproportionality analysis method
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Tab.3 Calculation formulas and judgment criteria for ROR
method and MHRA method
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95%(:1: eh\[\’(}[\’t 1.96V1/a+ 1/b+1/c+1/d

LR
Ya>3LRORS95% CITFR> 1,
W7 AR IAADEEF
$423,PRR>28 ¥ 24,4k
LHRY T34, 0 3 AR
IMADERE 5

MHRA %4 PRR=[a/(a+b)]/[c/(c+d)]

ﬁ:«ﬁd& ) (ad = be)*(a+b+c+d)
XZ @ b)er da+tob+d)

2 #R
2.1 ADE#REEXREFER

LI AL 2 ICTs AH5C ADE #1245 271 263 473, 1CIs #5&
i WY ADE 12 75 3 587 107, #6 S i 2 927 4]  Herpr , 53
P 7 He s T Lotk (58. 46% H 34, 51%) ; (B 5344 #%
65.49 % ,65 % KDL &4 B N (48.21%) & T H

AR5 B fB 5 b [ R AR R 7R N (39. 05% ) 1
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(82.30%) ;5 Fi IC1s ¥ SET- F A4l 5, & 45 )= LUAE
Bt FAF ADE (5 HL# R (64. 06%) o 1 W4 4.
2.2 ICIs 55 mEsk L SMQ K K51
i 1t 2 B ICLs 58 X SMQ Ay AH S & BH, v 1 b
ADE 2 /5 B 2 1) 1C1s S 2 2R G 4t (46, 17%) , B
AT AP R B0 (3. 51% ) HARK H BHYES 55 o
VK B {5 5 5 JE i 5 [ROR = 4. 61, 95%CI (4. 52,
5.04),PRR = 4.52,)*=1385. 12], Hoyk gl ilop) s 8a
HLLROR =2.10,95%CI(2.08,2.20) ,PRR = 2.08, x* =
930. 21 ], HoAh ICTs AAGI 2 BHMEAR 5 PR L& S
2.3 ICIs 55Mm#EkE Y SMQ B4 T PT RMA< 01
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Tab.4 Basic information of ICIs — related hyperglycaemia ADE reports [case (%) ]

S FRAEL ARALER MR ER FHEARER ERALER &t
(n=409) (n=1352) (n=1776) (n=1288) (n=102) (n=2927)
DER| 3 249(60. 88) 835(61.76)  424(54.64) 149(51.74) 54(52.94)  1711(58.46)
4 130(31.78)  421(31.14)  322(41.49) 98(34.03) 39(38.24)  1010(34.51)
& 4n 30(7.33) 96(7.10) 30(3.87) 41(14.24) 9(8. 82) 206(7.04)
i <18 % 1(0.24) 1(0.07) 2(0.26) 0(0) 0(0) 4(0. 14)
19~44 % 38(9.29) 66(4. 88) 28(3.61) 5(1.74) 1(0.98) 138(4.71)
45~64 % 147(35.94)  441(32.62)  181(23.32) 71(24. 65) 25(24.51) 865(29.55)
>65% 167(40.83)  654(48.37)  397(51.16) 144(50. 00) 49(48.04)  1411(48.21)
& 4n 56(13. 69) 190(14.05)  168(21.65) 68(23.61) 27(26.47) 509(17.39)
EHRER EMER 111(27.14)  386(28.55)  315(40.59) 68(23.61) 42(41.18) 922(31.50)
B B R 119(29.10)  366(27.07)  188(24.23) 61(21.18) 18(17.65) 752(25.69)
T EE 147(35.94)  558(41.27)  248(31.96) 152(52.78) 38(37.25)  1143(39.05)
XEMNEE 24(5.87) 22(1.63) 13(1.68) 0(0) 3(2.94) 62(2.12)
HEMNE R 8(1.96) 19(1. 41) 10(1.29) 6(2.08) 1(0.98) 44(1.50)
EMER 0(0) 0(0) 2(0.26) 0(0) 0(0) 2(0.07)
& fn 0(0) 1(0.07) 0(0) 1(0.35) 0(0) 2(0.07)
BEFRL EJF 156(38.14)  562(41.57)  314(40.46) 224(77.78) 55(53.92)  1311(44.79)
25 )7 124(30.32)  386(28.55)  125(16.11) 41(14.24) 14(13.73) 690(23.57)
¥ 20(4.89) 164(12.13)  276(35.57) 17(5.90) 11(10.78) 488(16.67)
A ESF TAEAR  109(26.65)  235(17.38) 56(7.22) 4(1.39) 4(3.92) 408(13.94)
AT 0(0) 1(0.07) 2(0.26) 0(0) 0(0) 3(0.10)
& 4n 0(0) 4(0.30) 3(0.39) 2(0.69) 18(17.65) 27(0.92)
2y ST FM 13(3.18) 110(8. 14) 68(8.77) 26(9.03) 4(3.92) 221(7.55)
BEFH 21(5.13) 51(3.77) 71(9.15) 6(2.08) 2(1.96) 151(5. 16)
LR FE 4 282(68.95)  913(67.53)  465(59.92) 164(56. 94) 51(50.00)  1875(64.06)
B A 40(9.78) 239(17.68)  113(14.56) 17(5.90) 15(14.71) 424(14.49)
Al E 363(88.75) 1244(92.01)  622(80.15) 162(56. 25) 48(47.06)  2439(83.33)

E Rl — & ETH A A % ADE,

Note:The same patient may have multiple ADEs.
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K5 ETEMIEREN SMQHIICIs Lh Bl L& xS &R PT 37 43
B 1AL IR | .
(n =3 587) KRR | e,
Tab.5 Results of the disproportionality analysis method for ICIs JEEUEE AR PR | 10.88
based on the specific SMQ of hyperglycaemia (r = 3 587) BRAE R PR |, 8
R TE | R,
P EEHA(%)]  ROR(95%CI) PRR(y1) 2 JEE R AHURBIIRAS |
FEALR 500013.94)  4.61(4.52,5.04)  4.52(1385.12) E"{”*%%’V%*@Hgﬁgg- MR
MEALER  1636(46.17)  2.10(2.08,2.20)  2.08(930.21) RAAE VBRI | e
. RS | e
paLA] 5k 2 3 968(26.99)  1.94(1.92,2.06)  1.92(429.47) WA | ,_7£_4.
FAH kLR 337(9.40)  1.5S(1.54,1.72)  1.54(64.74) BRVRAFRRAE R 125 4 UK 53 | Kot
L B R R o 7 | "
BAA LR 126(3.51) 1.55(1.54,1.84)  1.54(24.08) R Rk ._6»,2120_3.1
" e oy o 4 £l B 1 T T I S
B, PT Hholl RS 41 A5 e £ (19. 85% ), Uy 1 AL R | e
VR (17.93%) i bR7R BAE 8 vh 75 (17. 67% ) 75 1A L
1 2 4 8 16 32 64 128 256

SiE (13. 84%) (2% KM 1 RUBE BRI (11. 95% ) o3l 1 15546
D30, 2 1 1 OB R 1 1 5 e [ ROR = 334. 22,
95%CI(270. 69,412. 66) ,PRR =333. 71,)* =28 678. 65],
®6 ICIs 5EMAER SMQER T PTHIHEXMESHTER
(n=2879)

Tab. 6 Results of the correlation analysis between ICIs and PT
based on the specific SMQ of hyperglycaemia (n = 2 879)

) £5#(A%)] ROR(95%CI) PRR(?E)
BAH 694(19.85) 2.49(2.31,2.69) 2.49(600.44)
2B RHA 67(17.95)  3.43(34.08,41.10)  37.34(15519.61)
BRABERTE 618(17.67) 5.28(4.87,5.73) 5.2102016.53)
Bhs 484(13.84) 3.51(3.20,3.84) 3.51(833.43)
BRI DB RA 418(11.95)  334.22(270.69,412.66)  333.71(28 678.65)
LERL ] 233(6. 66) 0.32(0.28,0.37) 0.32(331.
VRERF 150(4.29) 1.60(1.36,1.88) 1.60(33.
iRy A 78(2.23) 2.45(1.95,3.06) 2.45(64, so)
ABERRA 31(0.89) 3.41(2.39,4.89) 3.41(50.94)
BRARELRE 25(0.71) 2.38(1.6,3.55) 2.38(19.53)
Blankats 25(0.71) .210.14,0.31) 0.21(72.70)
AaBABERAEME 21(0.60) 3. 72(7 40,5.76) 3.72(40.00)
BRARE 15(0.43) 7.55(4.45,12.79) 7.54(78.37)
HaBaELA 14(0.40) 0.65(0.39,1.10) 0.65(2. 56)
RRARE 12(0.34) 14(1.21,3.80) 2.14(7.15)
BRAGAEER 9(0.26) 10. 31(5 16,20.57) 10.30(67.61)
BRAGEER 8(0.23) 6.22(3.03,12.74) 6.22(32.68)
BAARERY EAABGE 7(0.20) 8.34(3.84,18.12) 8.34(41.29)
[l 40.11) 21.76(7.27,65.07) 21.75(63.36)
it b 40.11) 0.95(0.35,2.54) 0.95(0.0
R 40.11) o92<034247> 0.92(0.03)
EE AR BRARAR YA 40.11) 16(0.06,0.43) 0.16(17.64)
BRI L R A 3(0.09) 10.88(3.28,36.12) 10.88(23.9
REkGE 3(0.09) 0.39(0.12,1.21) 0.39(2. 88)
213 2(0.06) 0.54(0.13,2.15) 0.54(0.80)
BlasEaRE 2(0.06) 0.27(0.07,1.10) 0.21(3.81)
e i 1(0.03) 7.25(0.94,55.77) 7.25(4.97)
BaBLL 100.03) 17.40(2.03,148.97)  17.40(12.88)

E1 ICIsEF5miEEX SMQHK RORE
Fig.1 ROR values of ICIs based on the specific SMQ of hyper-
glycaemia
5 1CTs F 30 1 b 25 i OB o 3 L3R 6. i —
B, 17 P s A AHOC PT 5 1CTs R BE i PR
1CIs HAT PR DL 1,
2.4 BAICIs 55MEEHERX PT MHEXMED
73 B B ICTs 58 S SMQ AH G PT Y AH DG HE
I, B DE A ST AR S R TR AE IR v 2 1Y 4 45 Rl i
2 (25.60%) , FURk Fy 1 BUME R (22. 40%) /=5 I0H A
(17.20%) 4 B 9 (13.40%) . % & 1 1 B85 IR 95
(12.20%) - 17 7 K W 25 2R W 7w, & i85 AE [ROR =
158.24,95%CI(121.13,206.71) , PRR = 157.75, x* =
8 401. 64 1 AU{5 S i , 15 ICTs T I 3 A0 I T8
D2 7 o AR B B A A R B S R B AR R G S bt
®7 PRABFSEMERY SMQERT PTHIME XM
£ R (n =500)

Tab.7 Results of the correlation analysis between ipilimumab

and PT based on the specific SMQ of hyperglycaemia (n = 500)

ot K
R ]

pr HEEHA%)] ROR(939%C1) PRR(4)
BRARER T A 128(25.60) 3.25(2.56,4.13) 3.24(103.66)
12 RA 112(22.40) 5.90(2.21,15.76) 5.90(16.20)
Hatki 86(17.20)  158.24(121.13,20.71)  157.75(8401. 64)
B 67(13.40) 0.54(0.17,1. 0.54(1.17
AR 1B RA 61(12.20) 6.46(2. 68,15.56) 6.46(22.9%)
afj Gta 10(2.00) 8.36(7.10,0.84) 8.28(933.79)
VABRA 9(1.80) 68.69(56.75,83.14)  68.31(7030.12)
RER T 7(1.40) 11.89(4.93,28.69) $8(49.36)
BRARELRE 5(1.00) 26.20(9.73,70.57) 26.20(94.88)
AaBEREREELE 5(1.00) 8.38(6.78,10.37) 8.35(552.75)
BRARR 4(0.80) 15.26(2.12,109.66)  15.25(13.15)
EBBERR 4(0.80) 16.0702.23,115.58)  16.07(13.94)
BREMERTARGAERR 1(0.20) 14.51(12.18,17.28)  14.42(1580.67)
mA 1(0.20) 2.96(1.41,6.22) 2.96(9.08)
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Fig.2 ROR values of five ICIs based on the specific SMQ of hyperglycaemia

558k CSMQ AH 56 PT RGN 2] 1 BH 445 5 2 80 1 1 35 1
SRIEME | BRI AR 5 22 R i A O ) 2 /G JE , L
DR 9o TR 18 v 2 L 1 RUME PR R R 1 LR R
5 R ICTs A f BHYEAS 5 PT TR LR 2,
3 itig
3.1 ICIs I mBEXKEDHHEX

T AR, PR I e AT A ) TP R R | ICTs X B
IR IRE BB R AT K o B R TCTs A G i IUARE ) 2 9
AR (H I 1) A e BT M ICTs 4 7
TBYT IR B = 1, JE R ICTs VA7 A s i ]
REFRAF R AT, e 1C s AH G 5 1A A6 25 2l ofe
D, , XoF TCTs AH 2 i A B4 TR0 B Ak e ek e oM e, AR
W BT FAERS 43 ELSCHHE A 85 (T 1CTs 5 ik
FICEME , R R B R AL TCTs FOAMARIAR 7 W SR mes
3.2 ICIs 35 M#E B NEAE

AWFFEEE T s, 55 1CTs AH G MBS ) K A2 R
T4 (58. 46% b 34. 51%) , 31X 7] G -5 e & Ao 5]
5 K AT A 5T R, B S Lot AR R i 22
FEAEAR/IN B T 0 K s 24T v T Lo P A 1 o 2 4R
i b 7, 65 % K LA b 2 AT f8 35 TCTs AH Qi I 4 5 Lt
e, AR N 65. 49 % AR IR I KR £ R e 2
PR L3 4 IRV PR 2R, 7 B o G 3 il FH 1CTs 1) & 47 2R
LT W 24 e B IR B R S RREAR
3.3 ICIs 5 M#E ADE K& 4347

AWFFE R &L, ICIs A1 ADE 89 PT 4 PRI AR 41

108

EBUERZ (69447 ) R AF 5 R I , 2 &1 1 AU PR 1Y
F IR, S AP ICTs A3 BHAMEAS 5 19 PT 228y /& B AH 5
) fE S EEAE , e rp 1 RO PR R R 1 U PR B IR
I BIAAE 1 2 oA 5 R ICTs AT RS 5 19 PT A 5T ik
7, 1CTs AH S BB PR & ICTs VR YT i B 2R LAY ADR, £
B RER IS 1 B PR B APk 1 BB R — 3, H
7 Bz R38R WD B, R R 292 0. 9% ~ 1. 0%+, 2
76% 119 835 e PR DR AR TR T I WD sl K, o A e
(] P AT B B PR s i AE iR v B LS 160, 5 MR g 1 Y
Wi PRI —FF |, 1CTs 5 K AR PRt J2 e )™ B JBl 1 R e =
IR, C R AR SRS I AS 2], 0075 2547 30 14
B ZIGIT I OB B BF ST R TCTs A OG22 & 1 1 R0bk
BRI 5 | 2 (7% % R s T 7 v B a8 B S 199 /&5 It A ] 7E
ICTs JAI7 AR A 1R & 120 A R, iR 2 18] 9697 5
8.5 &, AL I BE Ky 530 mg / ALUS', [ BBk KFE & H
B G et 1 U0 RS 10 T AR R W, 1CTs AH S HE FR A &
H A B PUARAKCERTRET & A 4G A SR B AR B4
P R PR TR I 2 PR PR G A8 1R 8 P LB 4
LB AR 55 2 R B0 2 T B AR TE 1CTs AH DG 1 HOBE R 2R
H P A BEE e 5 L, A 30% ~ 50% 14 TCTs O PR
BG4 S R I R BB A4 B0
3.4 REAKEHRESMHE ADR 5347

TRUC A BB FDA HEMERI SRS 14N 1CTs, 2R T 2B (0
TR I R v, LA A O P 4306 ADR 2 B 4

AR REIGR B L IRIIREA 4 HUR IR S BE ST 2t AT



2024411 A 5 H 5533 55 214
Vol. 33,No. 21,November 5,2024

&%

China Pharmaceuticals

g mite
Drug Evaluation

AR R T REVAR , o y2 AH DCHE PR A 5 DL 1200 AR 5 45 2R

R, PR b0 5 TCTs 3wy A &l 2 ARG  FL e

PIRYT R = I ADE B 55 UL | I PR S 1 b i 56

PD — 1P PR 2 BT A JE BB 7 7%

PR R AT ST 25097, H 3 K 4 9L ADR

() AR el i TR IR YT 22

3.5 ICIs BifERmEENEE

T e NS B ICTs UM PRI A0 S EE AL IR O T

W& AP G HESZ TCTs YRYT 1Y IR A8 2 1 OB I8 50, i

W, A TC1s BOE PR & 2E | G H R i 1CTs 1Y i

61~ 3 IR PN 43 A BE I & A v AU A 123 ICTs 15 5 1Y

W PR A5 T A J B[] P b RO PR s BRI 1 v B , PR R

Sl T TR TR T B 4 RE RN B 22T L i A ) I

BEACEBA7 0 T 2 B A BRI I T332 1CIs 167 Y AR

TN OB Y F R

3.6 BRI

% — , FAERS BY¥di ki) iz, BR(E BAEE,

AR RSO, AT e S 80582 ADE {55 20 BT 11 I

25355 . FAERS HAU$E &/ ADE B FH (R B, B4

ZARYT B B B, TCIE TR RN AT BE 25 W% ADE &

A = Bz B BT L AF B, Jo e BT

9 52 X RF A ADE 2 75 77 AR 52 ), S BEVERA T4 ICTs 55

e U ] A PRAR OGRS FAERS A7 — 8 i B, (2

254 ADR ) Wl St 1 OCHHE R A T 2.

3.7 %Ki

i Ieb 8 B8 YR YT I 1A) , TCTs mT BE S 80 IR , 1CTs

551 BURE PR 2 R 1 ROBE B W PR TR R h 7

B RN . BRI ST 45 R i — 20 B W) AT e 2

AFF 5% >R A 5, (B A A FF — 20 W 00 e e 8 6 9T A O

ADR Z55E 1 HEdil

S 3k

[1] THOMPSON JA. New NCCN guidelines : recognition and man-
agement of immunotherapy — related toxicity [ J]. J Natl Compr
Canc Netw,2018,16(5) : 594 — 596.

[2] QUANQIU W, RONG X. Immunotherapy — related adverse
events (irAEs) : extraction from FDA drug labels and compara-
tive analysis[J]. JAMIA Open,2019,2 (1):173 - 178.

[3] HU Y,GONG J,ZHANG L, et al. Colitis following the use of im-
mune checkpoint inhibitors: A real — world analysis of spontane-
ous reports submitted to the FDA adverse event reporting sys-
tem [J]. International Inmunopharmacology ,2020,84: 106601.

[4] LUCY BK, APRIL KS. A review of cancer immunotherapy
toxicity[J]. CA Cancer J Clin,2020,70(2):86 — 104.

[5] THIAGO PM, DANIEL VA, KERRY JS, et al. CANDIED: A
Pan — Canadian Cohort of Immune Checkpoint Inhibitor — In-

duced Insulin — Dependent Diabetes Mellitus [J]. Cancers,

2022,14(1):89 - 101.

[6] MONAMI M, NALETTO L, NREU B, et al. Immune check-
points inhibitors and hyperglycemia: a meta — analysis of ran-
domized controlled trials [J]. Diabetes Res Clin Pract, 2020,
162:108115.

[7] HARPAZ R, DUMOUCHEL W, LEPENDU P, et al. Perfor-
mance of pharmacovigilance signal — detection algorithms for
the FDA adverseevent reporting system [J]. Clin Pharmacol
Ther,2013,93(6) :539 - 546.

[8] TOSHIYUKI S, AKIKO T, KAORI K, et al. Data Mining of the
Public Version of the FDA Adverse Event Reporting System [ ] ].
Int ] Med Sci,2013,10(7):796 — 803.

[9] JT HH, TANG XW, DONG Z, et al. Adverse Event Profiles of
Anti = CTLA - 4 and Anti — PD - 1 Monoclonal Antibodies
Alone or in Combination : Analysis of Spontaneous Reports Sub-
mitted to FAERS[J . Clin Drug Investig,2019,39(3):319 - 330.

[10] CHEN G, QIN Y, LI, XM, et al. Renal adverse effects follow-
ing the use of different immune checkpoint inhibitor regimens :
a real — world pharmacoepidemiology study of post — market-
ing surveillance data[J]. Cancer Med,2020,9(18):6576 — 6585.

[11] SIEGEL RL, MILLER KD, FUCHS HE, et al. Cancer statis-
tics,2022[J]. CA Cancer J Clin,2022,72(1):7 - 33.

[12] GLANZ K, CHEN J, JOFFE S. Understanding risk factors for
cancer: What's new and how can it help reduce the cancer bur-
den?[J]. Cancer,2022,128(19):3443 - 3445.

[13] ZIVANOVI D, SIPETI S, STAMENKOVI - RADAK M, et al.
Potential risk factors for developing diabetes mellitus type 2[J .
Med Pregl,2010,63(3/4):231 - 236.

[14] STAMATOULI AM, QUANDT Z,PERDIGOTO AL, et al. Col-
lateral damage: insulin - dependent diabetes induced with
checkpoint inhibitors[ J]. Diabetes,2018,67(8): 1471 — 1480.

[15] ZHU J,LUO M, LIANG D, et al. Type 1 diabetes with immune
checkpoint inhibitors: A systematic analysis of clinical trials
and a pharmacovigilance study of postmarketing data [J].
Int Immunopharmacol,2022,110: 109053.

[16] AKTURK HK, KAHRAMANGIL D, SARWAL A, et al. Im-
mune checkpoint inhibitor — induced type 1 diabetes: a sys-
tematic review and meta — analysis [J]. Diabet Med, 2019,
36(9):1075 - 1081.

[17] CLOTMAN K, JANSSENS K, SPECENIER P, et al. Pro-
grammed cell death — 1 inhibitor — induced type 1 diabetes
mellitus[J]. ] Clin Endocrinol Metab,2018,103(9):3144 —3154.

[18] ELIA G,FERRARI SM, GALDIERO MR, et al. New insight in
endocrinerelated adverse events associated to immune check-
point blockade [J]. Best Pract Res Clin Endocrinol Metab,
2020,34(1):101370.

[19] American Diabetes Association. Classification and diagnosis of
diabetes : standards of medical Care in Diabetes — 2019[ ] ].
Diabetes Care,2019,42(Suppl 1) :S13 — S28.

[20] O'DAY SJ, MAIO M, CHIARION - SILENI V, et al. Efficacy

109



