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Abstract: [Objective| To investigate the relationship between neutrophil to high density lipoprotein cholesterol ratio (NHR) and sarco-

penia. [Methods] In this study, eligible subjects aged =20 years were selected from the National Health and Nutrition Examination Survey
(NHANES) database of 4 cycles survey from 2011 to 2018. Univariate and multivariate logistic regression analyses were used to evaluate
the relation between NHR and sarcopenia, restricted spline analysis (RCS) was used to characterize the dose—response relationship, and
threshold effect analysis was used to calculate the inflection point in the sarcopenia population. Finally, subgroup analysis further verified
the robustness of the results. [Results] A total of 10 059 persons were included in the study, including 9 160 without sarcopenia and 899
with sarcopenia. The sarcopenia group proved significantly greater than the non—sarcopenia group in terms of neutrophils [(4.9+1.8) vs (4.2+
1.7), P<0.001] and NHR [(4.3+2.1) vs (3.4+1.8), P<0.001]. Fully adjusted logistic regression models showed that for every 1 unit increase
in NHR, the prevalence of sarcopenia increased by 16% (OR=1.16, 95%CI 1.12~1.21). After converting NHR into categorical variables,
high levels of NHR were found to be associated with an increase in the prevalence of sarcopenia. Restricted spline analysis showed a posi-
tive linear dose—response relationship between NHR and sarcopenia. Threshold effect analysis showed that the inflection point NHR in sar-
copenia population was 2.82 and the change of NHR on the left side of the inflection point had a greater impact on sarcopenia. Subgroup
analysis showed that the positive relation between NHR and sarcopenia remained consistent. [ Conclusion] NHR is positively associated
with the risk of sarcopenia, and may be used as a biomarker for early detection and treatment of sarcopenia.
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Table 1. Comparison of data on sarcopenia or not

=t GIFER FEMLABSE (=9 160) JILABEE (n=899) PAE
ARG 11 (%)] <40 4859 (53.0) 327 (36.4) <0.001
>40 4301 (47.0) 572 (63.6)
PER [ (%)] Lok 4 655 (50.8) 458 (50.9) 0.970
5k 4505 (49.2) 441 (49.1)
F (11 (%)] BPHEESEEA 1208 (13.2) 316 (35.2) <0.001
E[FIEIF R LYN 1994 (21.8) 53 (5.9)
E[FEIF RIS UN 3277 (35.8) 236 (26.3)
HoAthy 2681 (29.3) 294 (32.7)
BT [ (%)] TR 1542 (16.8) 292 (32.5) <0.001
e T el Bl ] A I 1933 (21.1) 228 (25.4)
KLV 5683 (62.0) 379 (42.2)
B 2 (0.0) 0(0.0)
TR [ (%)) <1 1733 (20.7) 225 (27.8) <0.001
1~3 3355 (40.1) 361 (44.7)
>3 3286 (39.2) 222 (27.5)
TG SAE DL (6] (%)] TR 5711 (62.3) 435 (48.4) <0.001
USEIES 3449 (37.7) 464 (51.6)
W ARG DL [151] (%)] 7 5515 (60.2) 572 (63.6) 0.114
2= 3641 (39.7) 327 (36.4)
R 4(0.0) 0(0.0)
WEPRIR (6] (%)) 7w 8381 (91.5) 723 (80.4) <0.001
= 615 (6.7) 144 (16.0)
Bk 164 (1.8) 32 (3.6)
T [ (%)] oo 8 827 (96.4) 834 (92.8) <0.001
= 333 (3.6) 65 (7.2)
P PE B NS (5] (%)) & 8 998 (98.2) 869 (96.7) 0.002
= 156 (1.7) 30 (3.3)
1SN 6(0.1) 0(0.0)
LT [ (%)) i 7026 (76.7) 613 (68.2) <0.001
2 2128 (23.2) 283 (31.5)
B 6(0.1) 3(0.3)
RTHEEL (kg/m’, % +s) 28.4+6.4 34.3+7.9 <0.001
U (% ) 23.0+6.4 20.6+6.3 <0.001
B IS (% 2) 0.8+0.2 0.6+0.1 <0.001
PRI (% <) 42+1.7 49+1.8 <0.001
1o 2 P T AR I B (% ) 1.4+0.4 12+3 <0.001
NHR ( % +s) 3.4x1.8 4321 <0.001
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Table 2. Association between NHR and sarcopenia [OR (95%CI), P value]

NHR 4}/Z FA | HE 2 R 3
ik 1.23 (1.19~1.27), <0.001 1.22 (1.18~1.27), <0.001 1.16 (1.12~1.21), <0.001
AT Z I ] Z
FP AR 1.74 (1.31~2.32), <0.001 1.57 (1.16~2.13), 0.004 1.33 (0.98~1.81), 0.068
K 3.31 (2.45, 4.46), <0.001 2.95 (2.17, 4.02), <0.001 2.30 (1.64, 3.22), <0.001
JEERERS <0.001 <0.001 <0.001

e BB, ORJAR VR B 2, TR . PERIRIRhE; R 3,

ERAS . FRILIE . O . BRI . BRI
2.3 ARGk O R R RIS 3B

RCS #8375 T NHR 5 LRI A S o 258 22 ] A7 7
LM R (K 2), B EESN T, EHEITTA
LR R A R A 405 05 NHR=2.82, ik — 2Lk
Ty BB A 0T (R 3), S5 3R BoRIE 84
il (NHR<2.82), NHR 48400 1 207, H LA
/DRE R HE R B E N (OR=1.71, 95%CI 1.39~2.12) .
SR, 4 NHR>2.82 Bf, NHR {19728 £k Xt LA Ji /b i
SRS, X EUISR LA 325 <0.001 -

P{E<0.001
P{E<0.001

D L

WUPT I/ AE B0 KU (95%CT)

| e

0 5 10 a
kA A/ e R AR E A LR

Bl 1. RCS MU T NHR L5 JLPA 3 i SR R 2 Ji] Y
Ko MRAEAERE . M, MR, HE K. PIR, WA
WEEPRA . J LK . CAD, 12 MERIER . RS . &0
T M PER RO | BRI A TR R R

Figure 1. RCS curves fit the association between NHR and sar-
copenia. The model was adjusted for age, sex, race, education
level, PIR, smoking, activity status, hypertension, CAD, chron-
ic kidney disease, diabetes, coronary heart disease, chronic

kidney disease, diabetes.

CUFRRARS . M. Rl . BB KT SRR EC. W TR

3 3. NHR SRR fE 2 B8/ 23 B B2 45 [ 3

Table 3. Two—stage logistic regression between NHR and

sarcopenia
NHR OR (95%CI)  P{H
PRUEL PR A 1.18 (1.13~1.22)  <0.001
NHR <2.82 1.71 (139~ 2.12)  <0.001
NHR >2.82 1.13 (1.08~1.18)  <0.001
X EUBISR AR 55 P {E <0.001

2.4 WLHSHT

FEEVT NHR 5 WLRE Z BRI R, fE
FHRHATZ R EXE 3 g- 47 T (£ 4).,
S5IRFW], NHR 5 LA 8/ B 238 22 ] Y TR AR DG
KATEAR AP R —3. BRI S R TSE
THEER S, dE—A SR NHR AR A LA s E (0 ST
FERE R T ek

3 % i

ARWFFE B 1L/ T NHANES 538 % 10 059 1] NHR
LA E R R Z A C R . BT A IR R,
NHR 5 JIL PR 3ok 2 i FEUAG 236 22 0 S IEAH DG o R A;
Wi R, NHR=2.82 JE WL/ E 8 05 . 7E b4
SUZHT, NHR BEG 1AL, B LR D8 i A
RERN eSS 25, NHR A9 AR X LA s,
A E B R R . B E . AL AT R
NHR 5 LA sl /D F8 0 238 22 ] 1) 1E A DG G R TEAN ]
NHEP AR — 3 R HEAERR RS RIS X,
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AJRETE.

3R 4. NHR 5 AL AR E 2 18] B9 2 48 53 4
Table 4. Subgroup analysis between NHR and sarcopenia

fabr EHEE OR (95%CI)  P{i ZHKE PAH

AR <50 1.17 (1.10~1.24)  <0.001 0.800
>50 1.16 (1.08~1.24) <0.001

TR Bk 1.20 (1.13~1.27)  <0.001 0.083
g 1.11 (1.03~1.20)  0.006

W2 A w 1.17 (1.09~1.25)  <0.001 0.700
£ 1.19 (1.11~1.27)  <0.001

IR & 1.19 (1.13~1.26)  <0.001 0.200
= 1.14 (1.06~1.23)  <0.001

BEIR IS & 1.19 (1.13~1.25)  <0.001 0.059
v 1.04 (0.92~1.18)  0.500

RN 75 1.18 (1.13~1.23)  <0.001 0.500
S 1.17 (0.98~1.40)  0.079

A, ORISR L S R0 255 Tl
AR B 0 T e KU AR s A T F 9 . 5 —2 %k
L, 2S5 HAE AT DAL 40t (415 80T BAT
R TUNEE J) . FEABFSE T, NHR 5 WL 08
SRR A 2 B IEAOCCR . NHR B2 — 1 2EE %
i IR A T B P8 bR . NHR PR LR i P 24
AT REAE LR Bl g T o 5LA B G AN . L
PR A 5 K 5 i AR A Qs S 45 4 2% A i 3L ik
T WML, —IRA 12 689 528 19 ML PERF
GEH, TESE AR ARSI b XL 1 A A 4 -k L 4
MILE3 (NLR) 7KV T 5 LA D/ S R 3 A
% [HR=1.336 (1.095~1.631)] " — T5i fif W i AF 5%
A AR T A ARl e 2 R e A I e
FIENRE H I E B LR (NHHR) BFFE LA 8/
Joa AURS: , & B NHHR % = 19 N REIL PR 98020 118 JRUS:
& 2.09 15 (95%CI 1.12~3.92, P=0.022) "', 5AH5%
AL, HDL 7K P-4 i B9 T REELA S 04 JUL PR s 2>
i SR RS o PRI o AR R A, SRR
FE R P RO TR 22— B AT LA A A A
21 If T RE S LR SR RE KRS o A, kA
HDL-C ZE LRI A i b 25 A0 B R VR R s 3
Ak B4 PR 20 B 8 AT DA a7 A AR A T G A S
HDL 5 AL I35t 3 IR E A 2. A/, HDL-C 7]
LA ] rpet 0 R 00 3 £k L ORGBRE L 3B AR

160

H PR 20 L% 3k 2 OCEEAE I NHR Be 4% LA 920
i P2 AL T L A2 AT T A (.

Z P ENLE S LR RE R R R A G, A
NHR 55 WL Uk 20 B v 2E AL i oA 5 e IR . ST
HIRFFEREH , WL S — R | AIROKF R AE
A 2R RAEANIZE * . FATIES 5 R RAE .
HARPENE I T G AR L SR 2 i PR T R
DR 7 A Pl RS P s BLEF 45405, AT
T AL RE ) A 2 2, BAMREGE, AX
e PR A ANGEBE (NET) JE R AT g S8 1R
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Ho M RAIRE 2 RABRET, F40 g
SBaTn, IR 1-1, 1L-6 Fl TNF-a SR R
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LW HERFSE o, TL-25 {2 ik I 433 Shh, 3%
1% Shh/Akt/mTOR 5 538 i, W8 MR E /) B
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