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[Abstract]
namely neutrophil-to-lymphocyte ratio (NLR), red blood cell distribution width (RDW), hemoglobin-to-RDW ratio (HRR) and

Objective  To investigate the diagnostic value of 4 novel inflammatory markers related to routine blood tests,
systemic immune-inflammation index (SII), in elderly patients with chronic cardiovascular disease (CVD) complicated with frailty.
Methods Retrospectively analyze 110 patients with chronic stable CVD who were hospitalized in the cadre ward of cardiovascular
medicine at the Air Force Characteristic Medical Center from January 2022 to June 2023. According to the assessment results of the
Fried scale, they were divided into three groups: non-frailty group (Fried score=0, n=30), the pre-frailty group (Fried score 1 or 2, n=40)
and frailty group (Fried score >3, n=40). The differences in general information, the impairment rate of daily living activities, miniature
nutritional assessment-short form (MNA-SF) scores, mini-mental state examination (MMSE) scores, and the indicators such as NLR,
RDW, HRR, and SII among the three groups were compared. Spearman rank correlation was used to analyze the correlation between
NLR, RDW, HRR, SII and frailty scores as well as each frailty indicator. Multivariate logistic regression analysis was performed to identify
the independent risk factors for frailty in elderly patients with chronic CVD, and the receiver operating characteristic (ROC) curve was
used to assess the clinical diagnostic value of NLR and HRR in elderly patients with chronic CVD complicated with frailty. Results
Compared with non-frailty group and pre-frailty group, patients in frailty group were older, with higher impaired rates of daily living
activities, NLR, RDW, and SII, and lower MNA-SF scores, MMSE scores, and HRR, and differences were statistically significant
(P<0.05). Spearman rank correlation analysis showed that the frailty score was positively correlated with NLR (r=0.354, P<0.001), and
RDW (r.=0.448, P<0.001), negatively correlated with HRR (r=—0.232, P=0.024), and had no significant correlation with SII (r=0.144,
P=0.167). Further analysis of the correlation between the above novel inflammatory markers and the S components of frailty showed that
NLR was positively correlated with fatigue (r=0.228, P=0.017), slowed walking speed (r=0.299, P<0.001), and low physical function
(r=0.319, P<0.001); RDW was positively correlated with decreased grip strength (r=0.321, P<0.001), slowed walking speed (r,=0.422,
P<0.001), and low physical function (r=0.246, P=0.001); and HRR was negatively correlated with slowed walking speed (r=—0.230,
P=0.025), and low physical function (r=—0.299, P=0.003). Multivariate logistic regression analysis showed that MNA-SF score (OR=0.577,
95%CI 0.342-0.973) was an independent protective factor for pre-frailty in elderly patients with chronic CVD (P<0.05); NLR (OR=7.866,
95%CI 1.101-56.185) was an independent risk factor for frailty, while HRR (OR=0.344, 95%CI 0.120-0.983) and MNA-SF score (OR=0.292,
95%CI 0.146-0.580) were independent protective factors for frailty in elderly CVD patients (P<0.05). The area under the ROC curve of
NLR and HRR for diagnosing frailty in elderly patients with chronic CVD were 0.778 and 0.749, respectively. Conclusion NLR and
HRR have high clinical diagnostic value for frailty in elderly patients with chronic CVD, and are expected to become effective
inflammatory markers for screening elderly patients with chronic CVD complicated with frailty.
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Tab.1 Comparison of general information and comprehensive geriatric assessment of patients with different degrees of debilitation in 3 groups

=] T 52 (n=30) AT (n=40) I (n=40) Z/¥/F P
AER (%, M(Q, Q)] 77.0(69.5, 84.0) 88.0(79.3,92.0) 91.0(88.3,92.8)(V® 29.35 <0.001
PESIN[451)(9%)] 3.27 0.195
5 21(70.0) 31(77.5) 35(87.5)
& 9(30.0) 9(22.5) 5(12.5)
SCARFREE [1(%)] 8.77 0.062
NS 5(16.7) 3(7.5) 5(13.9)
rhi2g 2(6.7) 7(17.5) 13(32.5)
&L 23(76.7) 30(75.0) 22(55.0)
BMI(kg/m?, %+s) 24.6+2.9 25.2+43.3 24.043.5 1.42 0.247
WS IR (1] (%)] 0.76 0.683
Cs 10(33.3) 17(42.5) 17(42.5)
i 20(66.7) 23(57.5) 23(57.5)
CVD ZEHI[ 5] (%)]
RN} 17(56.7) 30(75.0) 30(75.0) 3.49 0.174
fe I 26(86.7) 32(80.0) 29(72.5) 2.11 0.348
D 15(50.0) 23(57.5) 25(62.5) 1.10 0.578
2 BRI BUEAR 1(3.3) 7(17.5) 3(7.5) 4.26 0.168
(AR RES 1(3.3) 3(7.5) 4(10.0) 1.14 0.592
H 5 2B TR BE 1 5245 (1] (%) ] 1(3.3) 2(5.0) 23(57.5)M@ 39.96 <0.001
MNA-SE 43[4, M(Q,, Q,)] 14.0(13.0, 14.0) 13.0(10.0, 14.0)") 10.0(6.3,12.0)V® 4328 <0.001
MMSE W53 43, M(Q,, Q)] 30.0(28.8,30.0) 28.0(27.0,30.0)@ 26.0(24.3,29.0)V@ 26.17 <0.001
BIFAE(%)]
BHIR I 7(23.3) 16(40.0) 15(37.5) 2.35 0.309
P S 5(16.7) 10(25.0) 14(35.0) 3.03 0.220
P PR BH ZEME e 3(10.0) 7(17.5) 6(15.0) 0.79 0.675
ki 7 v 4(13.3) 3(7.5) 3(7.5) 1.00 0.646
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Tab.2 Comparison of biochemical indices and novel validated markers in patients with different degrees of frailty

Bzt TeHEFI4 (n=30) TEHGHTHILL (n=40) 5520 (n=40) Z/F P

TG[mmol/L, M(Q, Q,)] 1.0(0.9, 1.5) 1.0(0.7,1.7) 1.2(0.8,1.7) 0.07 0.968
TC[mmol/L, M(Q,, Q,)] 3.7(3.3,4.4) 3.7(3.3,4.4) 3.6(3.1,4.3) 0.15 0.374
HDL[mmol/L, M(Q,, Q,)] 2.0(1.50,2.43) 1.9(1.4,2.1) 1.8(1.5,2.4) 1.95 0.378
LDL[mmol/L, M(Q,, Q,)] 2.0(1.5,2.4) 1.9(1.4,2.1) 1.8(1.5,2.4) 0.59 0.746

Scr[pmol/L, M(Q,, Q,)] 77.4(70.0, 90.5) 77.4(70.0, 90.5) 88.7(67.4,115.2) 2.02 0.365
TP(g/L, X+s) 64.944.9 64.9+4.9 65.3+6.8 0.99 0.929
ALB[g/L, M(Q,, Q,)] 40.6(38.3,43.0) 40.1(38.2,42.2) 38.7(35.6,41.2) 5.59 0.061
SI[mol/L, M(Q,, Q,)] 17.3(12.5,21.0) 14.8(11.4,18.6) 14.9(11.9,19.3) 2.79 0.248
NLR(x+s) 2.00.6 2.0£0.7 3.4+1.80@ 17.27 <0.001
RDW(%+s) 12.4£0.5 13.2£1.0 14.0+2.60® 7.73 <0.001
HRR (i+s) 10.7+1.3 9.6+1.5 8.4+1.8M® 17.95 <0.001
SII(x+s) 375.14138.2 366.7167.2 553.2+420.91V® 7.73 0.006
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H; SLIMLEER; NLR H PR A0AE- Sk A LLE; ROW. ZTA0AE A0 SE 0 s HRR. LT 3 1 5 20 4537 56 B LA s 504 Lh s
(1)P<0.05; HxSGRTIA LLES, (2)P<0.05
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flRfAfiE 0319 <0.001 0246 0.010 -0.299 0.003 0.059 0.572
CVD. L MUAFHH ; NLR. AP PRI S5k AT L ; RDW.
CLANML S A FE0E s HRR. L0 5204005310 e B2 LU 5 SIL &
Bi e RAEFREL

2.4 ZAEMEE CVD BE G IR 5910 £ I logistic 7115
grpr DIEsS Ry AR R (R JoEs=0, %55
=1, #59=2), ¥R 1. 2 P<0.1 WA RIERH

Med ] Chin PLA, Vol. 50, No. 3, March 28, 2025

75 4 A 22 TG logistic 181 VA 2B ( H 25 16 BE 1 W -
H#AEIIREIE R =0, HHAIEIIRERGF=1; Cfk
FEEEWR(E : /N2e=0, hef=1, & XU b=3; FHAh
FEFRUNAERS . MNA-SF, MMSE, ALB, NLR, RDW,
HRR. SII¥Jhs2ilifE), 459 678, MNA-SFIF7r
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2.5 NLR, HRRX|ZZAFEM: CVD B H KA F5M12
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Prag v (K1), H, NLR () AUC H 0.778(95%CI
0.607~0.821), FAE#WI{H 7 2.50, HUREEH 65.0%,
55 M 84.3%. HRR 1) AUC 4 0.749(95%CI 0.654~
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Tab.4 Multiple logistic regression analysis of risk factors for frailty in elderly patients with chronic CVD

- I w55
OR 95%CI P OR 95%CI P

asiis 1.038 0.960~1.121 0.351 0.975 0.841~1.129 0.733
ALB 0.959 0.794~1.158 0.662 0.800 0.606~1.056 0.116
NLR 1.925 0.436~8.496 0.387 7.866 1.101~56.185 0.040
SII 0.997 0.990~1.004 0.382 0.996 0.987~1.005 0.374
RDW 2773 0.781~9.848 0.115 2.155 0.425~10.921 0.354
HRR 0.737 0.395~1.376 0.338 0.344 0.120~0.983 0.046
MMSE 43 0.686 0.433~1.085 0.107 0.629 0.373~1.062 0.083
MNA-SE -4} 0.577 0.342~0.973 0.039 0.292 0.146~0.580 0.001
IADL

UItgiE# 1(Z%(H) 1(Z%(H) H(BH%1H) H(BH%1H)

itesz 0.853 0.034~21.524 0.923 0.034 0.001~1.272 0.067
2205

N L(EH1{H) L(EH1{H) L(ZH%(H) ie=20)

rhig 0.159 0.017~1.478 0.106 0.573 0.034~9.763 0.701

R L 1.163 0.135~10.050 0.891 3.488 0.223~54.639 0.374
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