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Abstract: Objective To investigate the correlation and dose-response relationship of neutrophil-to—lymphocyte ratio (NLR)
and platelet—to—lymphocyte ratio (PLR) with type 2 diabetes mellitus (T2DM) in the elderly aged over 65 years. Methods The
participants were from the medical examination of the elderly aged 65 years and over in Wujin district, Changzhou city in 2022.
The survey contents included questionnaire survey, physical examination and laboratory examination. Logistic regression and
restricted cubic spline were used to analyze the correlation and dose —response relationship of NLR and PLR with T2DM.
Results A total of 112 073 individuals were included in this study, with an average age of 72.66+5.62 years. Among them, 53
557 (47.79%) were male, and 16 935 (15.11%) were T2DM patients. After adjusting for relevant confounding factors, compared
with the Q1 group of PLR, the ORs (95% CI) for T2DM in the Q2, Q3, and Q4 groups were 0.93 (0.88-0.97), 0.83 (0.79-0.87),
and 0.73 (0.70-0.77). respectively (P gy uena<0.001). Compared with the Q1 group of NLR, the ORs (95% CI) for T2DM in the Q2,
Q3, and Q4 groups were 1.12 (1.06-1.18), 1.19 (1.13-1.25), and 1.35 (1.28-1.42), respectively (P, 40 <0.001). Subgroup analysis

results showed that the correlation between PLR and NLR and T2DM remained statistically significant across subgroups
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stratified by sex, age, hypertension, BML, and abdominal obesity (all P-values < 005). Hypertension status and gender had significant

interactions with the association between PLR, NLR and T2DM (P ¢, inencion< 0.05). The results of the restricted cubic spline showed

that PLR had a negative nonlinear relationship with the prevalence of T2DM (P=0008), and NLR had a positive nonlinear relationship
with the prevalence of T2DM (P<0.001). The threshold effect inflection points of PLR and NLR on T2DM were 158.0 and 2.47
respectively (log-likelihood ratio test P<0.05). Conclusion The risk of T2DM increased with the increase of NLR and decreased

with the increase of PLR. This study also found nonlinear dose—response relationships between NLR, PLR and T2DM.
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Table 1 Basic characteristics of the study subjects [((xxs), n(%)]

At 2N (n=112073) 4 T2DM(n=95 138) T2DM(n=16 935) il & PiA
IR (%) 72.7+5.6 72.6 +5.7 72.9 +5.4 -7.35 <0.001
BMI(kg/m?) 24.0£3.6 23.9+3.6 247 £3.5 -29.47 <0.001
] (cm) 84495 83.9+9.5 86.8+9.1 -37.18 <0.001
Wi [ (mm Hg) 1409 +19.3 1404 +19.2 1433194 -17.73 <0.001
#F7K) T (mm He) 80.7 +10.5 80.9 +10.5 79.7 £10.4 13.20 <0.001
ALT(U/L) 21.0+16.2 20.6 £15.9 229177 -15.48 <0.001
AST(U/L) 23.8+13.6 239126 23.1+18.3 5.39 <0.001
JUUBT (umol/L) 70.8 +26.1 70.7 £24.4 712£34.2 -1.56 0.119
PRI (umol/L) 336.6 £ 90.5 338.1+89.9 327.8 £93.1 13.41 <0.001
SR (mmol/1) 50+1.0 50+ 1.0 48=+1.1 21.31 <0.001
Hlh = mmol/L) 1.8+1.3 18+1.2 2116 -25.23 <0.001
LDL-C(mmol/L) 2909 2909 2809 20.80 <0.001
HDL~C(mmol/L) 13+03 14+03 12+03 39.18 <0.001
23 1 1B (mmol/L) 63+1.7 59+ 1.1 84+25 -124.78 <0.001
Hey(mmol/L) 144 +8.6 14.5+88 13.7+£6.9 13.24 <0.001
/MR ( x 10°71) 205.2+57.1 205.0 + 56.9 206.0 57.7 -2.05 0.040
NEUT( x 10%L) 3.6+12 3512 40+13 -38.36 <0.001
IREL A x 10771 20+0.8 20+0.38 21+08 -18.31 <0.001
PLR 111.4+41.6 112.3 +42.0 106.0 = 39.0 19.09 <0.001
NLR 2.0+0.9 2.0+09 2109 -13.21 <0.001
5 263.30 <0.001

b 53557 (47.8) 46 436 (48.8) 7121 (42.0)

oL 58516 (52.2) 48702 (51.2) 9 814 (58.0)
[0S 5088.51 <0.001

i 51 496 (45.9) 47 977 (50.4) 3519 (20.8)

b= 60577 (54.1) 47 161 (49.6) 13 416 (79.2)
T RINIA 212.79 <0.001

MA 92 096 (82.2) 77 516 (81.5) 14 580 (86.1)

TR 451 (0.4) 382 (0.4) 69 (0.4)

PRAER A 19 500 (17.4) 17 216 (18.1) 2284 (13.5)
RIFIR L 219.63 <0.001

MR 92 830 (82.8) 78 140 (82.1) 14 690 (86.7)

IR 3020 (2.7) 2627 (2.8) 393 (2.3)

2% 16 212 (14.5) 14361 (15.1) 1851 (10.9)
WH B 288.88 <0.001

MR 69 972 (62.4) 60 383 (63.5) 9589 (56.6)

fHK 7 664 (6.8) 6361 (6.7) 1303 (7.7)

ZH 34 423 (30.7) 28 382 (29.8) 6 041 (35.7)
TZHERE 54.50 <0.001

XH 1829 (1.6) 1555 (1.6) 274 (1.6)

TN 45610 (40.7) 38 347 (40.3) 7263 (42.9)

wh 49 166 (43.9) 41 988 (44.1) 7178 (42.4)

gh 7615 (6.8) 6513 (6.8) 1102 (6.5)

K 1384 (1.2) 1142 (1.2) 242 (1.4)

AP 6469 (5.8) 5593 (5.9) 876 (5.2)
WS HRAR TR 5.26 0.022

TEUS 100 852 (90.0) 85 530 (89.9) 15 322 (90.5)

KA /B35 /A8 11221 (10.0) 9608 (10.1) 1613 (9.5)
LS 27.85 <0.001

W R R R 81 662 (78.1) 69 436 (78.4) 12 226 (76.6)

WA T AR 22 833 (21.9) 19 090 (21.6) 3743 (23.4)
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2.2 NLR #= PLR 5 T2DM %m48 % W54 7EHE
1,23, 5PLR Q1 LA, 0Q2.03 Fl1 Q4 4H
T2DM 1] OR {E(95% CI)iZ i FEAR (P ora <0.001) , A5
A3t OR(95%CI) 435124 0.93(0.88 ~ 0.97).0.83
(0.79 ~ 0.87) 1 0.73(0.70 ~ 0.77); 5 NLR % Q1 ZH4H

Ft,Q2.0Q3 1 Q4 2H T2DM A OR {1(95%CIyZ i i
(P iy vea <0.001) , #5573 1 {1 OR {H (95% CI) 535l 4
1.12 (1.06 ~ 1.18).1.19 (1.13 ~ 1.25) #11.35 (1.28 ~
1.42), L3 2.

F 2 PLR I NLR 5 T2DM BJiAHICHEZ R E logistic 1711953 H7
Table 2 Multivariate Logistic regression analysis of the correlation between PLR, NLR and the prevalence of T2DM

- R 1 Y 2 R 3
OR {1(95%CI) PAE OR {11(95%CI) P OR {1(95%CI) PAH

PLR 112073 1.00(1.00 ~ 1.00) <0.001 1.00(1.00 ~ 1.00) <0.001 1.00(1.00 ~ 1.00) <0.001
PLR (Per 1 SD) 112073 0.85(0.84 ~ 0.87) <0.001 0.88(0.86 ~ 0.89) <0.001 0.88(0.87 ~ 0.90) <0.001
PLR MU 0541

Q1 (<82.9) 28015 1.00 (i) 1.00 (i) 1.00 (3 fitid)

02 (82.9 ~ 104.9) 28004  0.92(0.88 ~0.97) <0.001 0.93(0.89 ~ 0.97) 0.002 0.93(0.88 ~ 0.97) 0.002

Q3 (105.0 ~ 131.9) 28031  0.80(0.76 ~ 0.83) <0.001 0.83(0.79 ~ 0.87) <0.001 0.83(0.79 ~ 0.87) <0.001

04 (=132) 28023  0.67(0.64 ~0.70) <0.001 0.72(0.69 ~ 0.76) <0.001 0.73(0.70 ~ 0.77) <0.001
P for trend <0.001 <0.001 <0.001
NLR 112073 1.13(1.11 ~ 1.14) <0.001 1.14(1.12 ~ 1.16) <0.001 1.11(1.08 ~ 1.13) <0.001
NLR (Per 1 SD) 112073 1.11(1.09 ~ 1.13) <0.001 1.12(1.10 ~ 1.14) <0.001 1.09(1.07 ~ 1.11) <0.001
NLR D473 05520

Q1 (<1.39) 28016 1.00 (Z:fi4) 1.00 (Zfid) 1.00 (i)

Q2 (1.39 ~ 1.78) 27991 1.17(1.12~1.23) <0.001 1.16(1.10 ~ 1.22) <0.001 1.12(1.06 ~ 1.18) <0.001

03 (1.79 ~ 2.32) 28028  1.27(1.21~1.33) <0.001 1.26(1.20 ~ 1.32) <0.001 1.19(1.13 ~ 1.25) <0.001

Q4 (=2.33) 28038  1.43(1.37 ~ 1.50) <0.001 1.45(1.38 ~ 1.53) <0.001 1.35(1.28 ~ 1.42) <0.001
P for trend <0.001 <0.001 <0.001

2 Per 1 SD S8 1 ANFRIERZE AR 1 R TR 2 P TR 1) AR R R SRR (B O A TR BT 5K T MEERR A B A Lk
TWGFT BMI; #5050 3 FEARR) 2 (Y B5Lhfi b 250048 T ALT (AST RV EE H i =g \HDL-C .LDL-C LB R \Hey F125 1@ 1l o

2.3 NLR #= PLR 5 T2DM ZJ548 %15 BT
WA R B R, A WANA PLR 5 T2DM 5%
BePEY B2 (P{EY < 0.05),0R {415 FI1E 0.82 ~
0.93 ;M A il FRZS ST PLR 5 T2DM ) CBMAF
5 5. B A HAE (P o ierin: < 0.05), BAKTIT L 55
PR OR 18R 0.92(95%CI:0.89 ~ 0.94,P<0.001), %L
) OR {5} 0.86(95%CI:0.84 ~ 0.89,P<<0.001); JC
e I 5B 1 OR A 0.82(95%C1:0.79 ~ 0.85, P<
0.001), i = Il & B 35 79 OR {68 0.89 (95%CI:
0.87 ~0.91,P<0.001 ) ; A2 . BMI 73 2H F1E B AL
Xt PLR 5 T2DM B S TC {8 2 38 HAE (Pt ierscion
>0.05), WLIE 1. %44 N AY NLR 5 T2DM B9 OCEE
o T e I S A A 2 (P (B < 0.05), OR {H S
FEIFE 1.04 ~ 1.14; @R XT NLR 5 T2DM #Y%
IR AR AE 0 2 1 58 FAE H (P semion <<0.05) , TC 75 1L
JEHZR OR i 1.03 (95%CI1:0.99 ~ 1.07,P=0.098),
TR E ) OR {0 1.09(95%C1:1.07 ~ 1.12, P<
0.001); 4EMSZH . PRSI BMI 43 2H FE FLIE LR NLR
5 T2DM By SCER PETC & 58 AR (Pt erstin >
0.05). LI 1,

2.4 NLR #= PLR 5 T2DM & J& 69 7| & R & F= B4
B oA BRIE ST R SR 2 R R FE R T AR
1 P R S R R AR R R A
ik EF KR ALT AST WLEF R ER | 608 [ B
=P8 .LDL-C HDL-C. %5 & Ifi#F1 Hey J5 ,PLR
5 T2DM 19 f8K 2 0 17 1) 3F 2k 1 OC & (P=0.008),
NLR 5 T2DM B 2 M IE M JELH LR (P<
0.001), VLI 2, ffFHAMBE LSk [ml A R R0 08
TERYEEYT S, o PLR F NLR 5 T2DM 22 8] (1) 56 £
150904 158.0 F1 2,47, SHEULISR LLAS B P {E Y <
0.05. PLR {I& F45 45 (158.0) i}, &4 fin—4> SD, T2DM
HR XU FEE 15%(OR=0.85,95%CI:0.83 ~ 0.88, P<
0.001), & 43507, PLR 5 T2DM AHoCHAR WG
27 X (0OR=0.95,95%CI:0.89 ~ 1.01,P=0.121);NLR
T 455 (2.47) B, B3 I—-> SD, T2DM 8955 AU
B4 12% (OR=1.12,95%CI:1.10 ~ 1.14,P <0.001),
BT I NLR 5 T2DM AH G HER W42 & X
(OR=1.01,95%CI:0.98 ~ 1.05,P=0587), .3 3.
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Sy4R n PLR ( Per 1 SD) ORME(95% CI) P value
EIN 112073 —e- 10.89 (0.87~0.90)  <0.001
5 :

% 53 557 —e— 10.92 (0.89~0.94)  <0.001

i3 58516 —— 1 0.86 (0.84~ 0.89)  <0.001
L i

& 51496 ~—e— 10.82 (0.79~0.85)  <0.001

= 60577 e 10.89 (0.87~0.91)  <0.001
SR () :

<70 42335 —— 10.88 (0.85~0.91)  <0.001

70~80 57051 —e— 10.89 (0.86~0.91)  <0.001

>80 12 687 ——e—  10.91(0.86~0.95) <0.001
BMI/341 (kg/m*) E

<24 58 082 —e— 10.88 (0.86~0.90)  <0.001

24~27.9 41508 e 10.90 (0.88~0.93)  <0.001

>28 12 483 ——e—— 10.93(0:88-098) 0.009
SR \

7 67913 —.— 10.89 (0.87~0.91)  <0.001

= 44 160 —.— 10.90 (0.88~0.93)  <0.001

0.8 0.9 1.0

1

P for interaction

<0.001

0.014

0.761

0.098

0.603

PLR il NLR 5 T2DM 9 19432 4

Figure 1 Stratified analysis of the correlation between PLR, NLR and the prevalence of T2DM
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Figure 2 Dose-response relationships between PLR (A), NLR (B) and the prevalence of T2DM
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Table 3 Threshold effect analysis of the correlation between PLR,
NLR and T2DM

TebR OR {H(95%CI) P{H
PLR (Per 1SD) 0.88 (0.86 ~ 0.89) <0.001
PLR 43 B [m] )5

PLR < 158(Per 1SD)  0.85 (0.83 ~ 0.88) <0.001

PLR = 158(Per 1SD)  0.95 (0.89 ~ 1.01) 0.121
Log likelihood ratio 0.012
NLR (Per 1 SD) 1.12 (1.10 ~ 1.14) <0.001
NLR 43-B [ml

NLR < 247 (Per 1SD)  1.26 (1.21 ~ 1.32) <0.001

NLR =247 (Per 1SD)  1.01 (0.98 ~ 1.05) 0.587
Log likelihood ratio <0.001
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