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R

B 30T H k4 -5 9 .41 g L {E (Neutrophil-to-Lymphocyte Ratio, NLR)-5 BH 22 P4 BEHR FE0% 2 15
%544 (Obstructive Sleep Apnea Syndrome, OSAS)/CEREZ AIfIX R, Hix: EFEELHT202149
H~20224F9 H THBERKESE A ME ERERHA RS H0SASH 1202 BEMRLRZTOR, RiE
IR B 2RI S 5 ¥ (Apnea-Hypopnea Index, AHI) R, . BE=4H, HEERRBAEET A
B2 HI80 R AE AN R, R £ FHEIR MLNI{X (Polysomnography, PSG)ic 3% B & R EIRSHL,
FEREI 4 E I 3 40 40 B (WBC)« P kL4 i T3 9k B2 40 -3« NLR. & JE[E B (TC) H M =FE(TG)-
&% EEE B EE R (LDL-C). BMIRK BIZEM OEERR. WEB4H EREEIRZRIFALER, TR
MM, BT RIROSASEE = ERFE AR E R, /TPearsonf@ KX NLRS AHIHH TS, BAROC
BT NLRIEFRXTOSAS B IR L NME . Z55%: 1) Z4MBMI. NLR. WBC. Hcy. AHI. &
Sp02. F#Sp02. BKIPIRE i8] 2 MFES I ¥E R (P < 0.05); 2) NLRSAHIZ [AIFE BE LM
FHRME(P < 0.05), #H—PRINLRSAHIBYEHIEFR(r = 0.321, P <0.001); 3) NLRFMIOSASHIROC
BiZk A N0.837, BiEalTE 5N2.18, REUEE60.80%. #:7E96.30%; 4) NLREFEE OSASENR
TEEEINT R, ZRYE4IT%E (P <0.05). £18: NLRSO0SASTZERE 2 AIfFAE BB,
F—ERERME.
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Abstract

Objective: to investigate the ratio of neutrophils and lymphocytes (NLR) and obstructive sleep ap-
nea syndrome (OSAS) the relationship between the severity. How: The relevant laboratory data of
120 patients diagnosed with OSAS during their hospitalization in the Fifth Affiliated Hospital of
Xinjiang Medical University from September 2021 to September 2022 were retrospectively ana-
lyzed, and they were divided into three groups according to Apnea-Hypopnea Index (AHI): mild,
moderate and severe. A total of 80 patients admitted to our hospital due to simple snoring during
the same period were collected as the control group. Polysomnography (PSG) was used to record
the sleep parameters of the patients. Peripheral blood white blood cell (WBC), neutrophil count,
lymphocyte count, NLR, total cholesterol (TC), triglyceride (TG), low density lipoprotein choles-
terol (LDL-C), BMI and nightly basal heart rate were detected. Correlation analysis was performed
to explore the risk factors reflecting the severity of OSAS patients. Pearson test was performed to
analyze the correlation between NLR and AHI, and ROC curve was used to evaluate the clinical ap-
plication value of NLR indicators in OSAS patients. Results: 1) There were significant differences in
BMI, NLR, WBC, Hcy, AHI, minimum Sp02, average Sp02 and longest apnea time among all groups
(P < 0.05). 2) There was a significant linear correlation between NLR and AHI (P < 0.05), and it was
further found that both NLR and AHI were positively correlated (r = 0.321, P< 0.001). 3) NLR pre-
dicted that the area under ROC curve of OSAS was 0.837, the best cutoff value was 2.18, the sensi-
tivity was 60.80%, and the specificity was 96.30%. 4) NLR increased with the increase of OSAS
disease severity, and the differences were statistically significant (P < 0.05). Conclusion: There is a
significant correlation between NLR and the severity of 0SAS, which has certain clinical value.
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1. 5|18

OSAS i R g B IR I I e 5 o 05 i ) — P oS Y, G 38 MR AIE 2 R TR BRI A2 & 28 F
RIERPAEE A, X2 SEURE A TRE SOURS AR AP 7, A= AR (B ai e A . ZWfE
A28 AT B MRS ST SLAMIC S M 56 n) . R OSAS [ £8 35 B 00 2 HA L7 IR b 2R
K51k 7 B R WEHE, GURATC I PR S5 (R R, 6] AR 0 BRI & B 1 P B AR (1] [2]

MR B, KAE 24%H 5 R 9% M M2 ZIA RIFEEE ) OSAS BISZIA[3], F HIX PP 1)
RIFFFFHAE BT, Rl RAETER A, MEFRIIEK, HAWREWIZEE 4], 56, OSAS
(1) [E) 1 SR A P B 2 3 EOHLAAR I S50 Ak ORI 480775 1 7% (reactive oxygen species, ROS) AN, 1ff ROS Al g
SNV JRE N[S]o AERIEHI LA, NLR SN A — AN e I ZE D bn &4, RESHERR I
SBRATUAA ) SEREARIL,  FE T4 8L FH T PFAk 22 i 14 98 R 14 95 o 1) JRE S S 0 o A1 R 25 28 A 2 R B
NLR 5 OSAS Z A% B ZERKEPE6]. 48T, KT EMNARF NLR 5 OSAS Z [8] i KB R 7 AH
Stb . Rk, AWFTE BT NLR 5 OSAS Z [Af)ckett, #f—P4R % NLR £ OSAS J5 T
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I AR . FH AN H
2. BINEFE
2.1. ARFR. ANFEHPRIRAE

IEEL 2021 4E 9 H~2022 4 9 H TR RLR 58 10 M8 BB 4 Be 15 U2 OSAS (HR ¥ B4 I ARAE
ARFBLE] PSG 25 B HARAT VST IR o MR R 5 IR 1) PSG 2345 S 1) AHIL 7] 4324 : 32 FEZH(5 < AHI
<15 RVMEE) . HEEZH(15 < AHT < 30 IR/ EEAL(AHL > 30 IR/ZNE) o

IINARUE: TFE 2015 45 BHZE PR AR P (B LR BB 12V TR R ) IS Wiks (7]

HEBRARAE: (1) ARRK I FI/BIR A P R ARIE TR B A5 KA s (2) A HATAT I 2 250 14O L35 R B O
L% 0 JI%E(LVEF < 50%); (3) &I IhREANE(N AR L2 /KT > 135 U/L). EEEEAEL
B > 3.0 mg/dL). I3 RGEN . HURMEER . B EEL. ™ EEEANACIRES SRR EE: @) I
Rl iR 2. BERT. BEMERE: (5) MR 7 /83; (6) TR TORIE A . {3 FH 20 40 B )

PP NiE 2 5 H BRI TS R 2T, %017 Sl B s A R S M B R A R i 2
UK efi

22. ARFE

Fr A B35 R MBS AR BT 23:00 FFAA2E £ 257K, TR 08:00 7o A7 B3 DX 47 -l U A ik o, 9
EERERGA R E . K5 T RHER IWAE H 4 B S A o B4 A4 2 BT A0S T I AS I A28 A ) 5
13K H 40 ffL 1T 44 (White blood cell count, WBC).  H MK 4 i 114 (Neutrophil count, NEUT). ik E24H g 144
(Lymphocyte count, LY)~ [ HH[f i (Total cholesterol, TC). H il =Hg(Triglyceride, TG)» HDL-C. iK%
fig % 14 JIH [# % (Low density lipoprotein cholesterol, LDL-C). [F]% bt % FR (Homocysteine, Hey)%5 .

2.3. PSG 55m)

JITh Sl AT B PSG (Alice PDx, KA HE, KA, 2ulE PR R RN, B
R PSG sk I [E] AT 7 he R EATAEVORBEAE VO, A BRI BUE R, SRR A1
W, et BN T M R
2.4. THAEIRRATHE

NLR & S ML UG 45 SR v b 200 I 260 T 4055 IR 2 o T i ry AR vl s 58 U2 2018
F (ChERILER AR BITR R « hEEIER A8 BAASK &L, &R &IIEZ
Yo BRI E LS 2017 SRR SRR 2 « B 2 BB IRIMPTIGIRRE[0]; BREZ Wb 0w,
R RE R R 259 . MRS 5E SO 1 32d, AR b

2.5. G EAE

ILF SPSS 25 FAFHATHAE /T, IEATFREZRHFE + briEZERIR, P 0 HL R - AT AE
A5, ZAECRH BRI 20, MAREECRH LSD #6536 dEIES TR VORH A 5 M F1PY 4
BEEBE(QL, Q3)E R, KMAESH Mann-Whitney U K36, BB R0 &, KM 2L, #ER
B[] [AH %K H Pearson AHICKTSS . K H ROC #1ZE 73 # NLR %F OSAS #2112 Wi E. P <0.05 A%
RA G .
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3. 58
3.1. OSAS A B ER— AN BEFIFREL

HRAE AW T I ANFIHEBR AR, 3L 200 152308 NI 5E, o OSAS 20 120 15, xfHEZH 80 .
PRI PRIEAR T RN 1 Fion. OSAS 5 X IEZHAHLL, 351 BMI. NLR. WBC. Hcy ¥ H G5
(P < 0.05), F#. MRl Mk, FERMB. 0K, WA, TG, TC. LDL-C. HDL-C ¥ LG
HX(P > 0.05) (W& 1), =ZHAFEFEEE OSAS F# 1) — BB R LG R Z 7P > 0.05), HEE, o, =
% OSAS 217 BMI. NLR. WBC. Hcy e br#H Gt 5= (P < 0.05). HLAIZFR T Z i nst i 5
W R A EL, NLR KPS 24 (LB /708 2.838, 6.318, P<0.05), BESHEH, HEH
HEH (@ ES AR 3.246, 2.760; P <0.05)tEcH B MES, (AXRAEREH, REHSHEHRE T
EREG R L ED BN 1,513, 0.811; P<0.05) (%2, K1),

Table 1. Comparison of general data and serological indexes between control group and OSAS group

2 1. XEBLES OSAS A—H AR AN E FHa4RELEL

X HEZH (n = 80) OSAS #(n = 120) t/z2/x P
(%) 54.63+10.51 52.65+12.76 1.154 0.25
FE:(n, %) 63 (78.80) 96 (80.00) 0.046 0.83
BMI (kg/m?) 22.83 (22.06, 24.65) 28.08 (24.93, 31.14) -8.605 <0.001"
R LE (D, %) 70 (87.5) 110 (91.70) 0.926 0.336
PE R (n, %) 33 (41.30) 28 (23.30) 7.269 0.007
L4 £ (mmHg) 133.61 + 14.83 136.32 + 18.13 -1.109 0.269
#F 9K K (mmHg) 85.10 + 10.08 86.00 = 13.58 —0.537 0.592
Ly FR (IR /min) 78.96 +9.16 81.29 +12.78 -1.498 0.136
WA (n, %) 34 (42.50) 59 (49.20) 0.858 0.354
NLR 1.54 (1.24,1.91) 2.39 (1.81,3.18) -8.066 <0.001"
WBC (109/L) 5.75 (5.12, 7.06) 7.12 (5.60, 8.62) -3.93 <0.001"
Hey (umol/L) 12 (11, 15) 15 (12.18) —4.459 <0.001"
TG (mmol/L) 2.08 (1.30,2.91) 2.08 (1.46, 2.86) -0.069 0.945
TC (mmol/L) 4.65+1.07 448 £1.29 0.979 0.329
LDL-C (mmol/L) 2.92+0.82 2.87+£0.86 0.407 0.684
HDL-C (mmol/L) 1.26 £0.30 1.23 +0.31 0.635 0.526

E: BMI: fAEIEH = RE/H 5 (kg/m?); WH: WRITE > 14, H>1 /K, " P<0.05 RRERFHRITHE

X

Table 2. Comparison of general data and serological indexes of patients with different degrees of OSAS

3% 2. FEIFEE OSAS BE B —MERIIEF ISR

B2 (n = 26) HHEE4L(n = 41) HEH(n = 53) F/x*/Z P
(%) 50.86 + 10.49 53.32+13.33 53.01 £ 13.45 0.695 0.556
F A, %) 21 (80.80) 34 (82.90) 41 (77.40) 0.498 0.919
BMI (kg/m?) 27.66 (24.55,31.51)  28.45(25.28,31.18)  29.54(25.80,30.92)  74.484  <0.001"
7R 1M1 (n, %) 21 (80.80) 40 (97.60) 49 (92.50) 6.529 0.089
PR IF (n, %) 6 (23.10) 9 (22.00) 13 (24.50) 7.342 0.062
WS4 i (mmHg) 13335+ 18.42 136.90 + 19.05 137.32 £ 17.44 0.753 0.522
#F 5k i (mmHg) 84.65+11.24 85.63 + 14.69 86.94 + 13.90 0.303 0.823
OyFE (K /min) 81.19+13.61 79.99 + 11.77 82.34 £ 13.26 0.977 0.405
WA (n, %) 14 (53.80) 19 (46.30) 26 (49.10) 1.218 0.749
NLR 2.18 (1.76, 2.65) 2.27(1.78, 3.15) 2.73 (1.88, 3.43) 68277  <0.001"
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LSS
WBC (10°/L) 6.96 (5.21, 8.16) 7.11 (5.62, 8.66) 7.44 (6.13,9.27) 17.335 0.001
Hey (umol/L) 13.5 (10.5, 16) 15 (11, 17.5) 18 (14, 21) 37.068  <0.001"
TG (mmol/L) 1.90 (1.32, 2.54) 1.91 (1.45,3.18) 2.50 (1.65, 3.08) 5.277 0.153
TC (mmol/L) 4.37+1.26 4.40 £1.00 4.81+1.77 1.192 0314
LDL-C (mmol/L) 2.81+0.77 2.8240.76 3.08+1.16 0.707 0.549
HDL-C (mmol/L) 129 £0.31 1.21+0.30 1.14+0.29 1.642 0.181

H: T P<0.05 BRnERAGTEE L.

g o - R
6 | = REA
= PEH
4 L 0O EE4
4
0 j T T

MR R hEH EEA

Figure 1. Comparison of NLR between different OSAS groups
1. F[E] OSAS #H[8] NLR HIEEER

3.2. &4 PSG EASH

H4IE] AHL. A SpO2. 13 SpO2. e K WM B 45 1N ) 2 (B A7 7E G v 5 22 7 (P < 0.05) (W4 3)

Table 3. Comparison of basic PSG parameters among groups

52 3. &4H18) PSG Ei s Htbig

AHI (%/43) 1 f& SpO2 (%) 15 SpO2 (%) A 1IN R (FD)

o piizEeN 2.35+0.73 9258 +1.22 96.30 + 1.41 11.34+1.86
LZYeR4) 10.31 +3.06 80.23 +7.14 90.87 +2.66 31.16 = 18.09
R 22.16 +7.70 77.65 £ 7.04 88.72 £ 12.19 43.52 £23.51
HEH 4738 +15.31 69.66 +10.13 87.97 +4.13 51.65+21.90

F 290.78 168.59 95.12 92.38

P <0.001" <0.001" <0.001" <0.001"

H: T P<0.05 BRERELI R L.

3.3. XD

NLR 5 AHI. K PMEIE SRR R IEAH M, M 2500508 0321, 0.369; HHAL Sp02. P
Sp02 AN, MR RZEH8-0.307, —0.381 (3K 4).

Table 4. Correlation analysis between PSG basic parameters and NLR

4. PSG EAXSH S NLR XM

AHI (K/43) & SpO2 (%) Y SpO2 (%) B PRIRCET {5 A (D)
NLR
r 0.321 -0.307 -0.381 0.369
P <0.001" <0.001" <0.001" <0.001"

e r BRAREREY, T P<0.05 BRERGSITFEE L.
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3.4. NLR %t OSAS S Wi Ra9iEM

AR ROC HiZk 7 & Fabni2 B OSAS MM E, R4S ROC HiZkifi & & i bn 12K OSAS s fE
BB, ERAESRBEN TS TURFRIZE OSAS MRBUE . FrRfE. L8 (Youden)fi %, 4R ER
NLR 21K OSAS ] ROC i 2k N A Ny 0.837, S A4k WTE v 2.18, FEICAIKT{H T, NLR ) REUEIX 60.80%-
FESIE 96.30% (W4 5, 1 2).

Table 5. ROC curve analysis of NLR level in OSAS patients
# 5. 0SAS B3 NLR KF# ROC Bk 4

AUC BRI RPJE 557 95% CI P 2GR
NLR 0.837 2.18 60.80% 96.30%  0.783~0.89  <0.001° 0.571

E: T P<0.05 BRERELIERE L.

ROC il 2%

0.8 4"_’-’_/_’1—
L

0.6 JJ

0.4

1.0

—

R

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

1-4¢ 5k

Figure 2. ROC curve of NLR prediction of OSAS
[ 2. NLR 7 OSAS #J ROC #hiZk

4. i1ig

OSAS AR S — R ™ HFR B IR, ARG N E R REIIURE . SR I . AL
B S RIERPL, NEDIRERESG . B EMERERELSE, FHEEME. OERE. OEE. Jo
95 8500 ML AR TR R AE AT 6 B ) I SR TR 10] [11] [12] [13]. 5T OSAS [ R8I K, 3F 5 A 1 #4k.
JEJRE S5 i) X A, PN AT R A2 H2 WA m, OSAS AHICM SOREAR BV 7T O i
BEAE T T AR s . OSAS = ZE 5 H 78 [AIEQ A L sk (40 18 1 98 RE SOREAG K[ 14]. NLR AR RN R 4 5 %
T AR, BEAEHE 7~ PR N AR PRI Rk LA B PR O, AR T A SR — R L FE bR, B TR R
VR S W S B SEBRIR L o — TSRS M 45 iR, NLR A il Ae o — DAl SRR FR, 60004 B ik
RAEFETRIM OSA B H WIPIHRIESN[15].

FELERFE T CLAUE B, OSAS B [ 4E [ N A IR T2 NLR AKFI EF. SRR A, B
HAHEL, L NLR /89 558 & (P < 0.05), H NLR 5 AHI £ 8% EMXK(r=0.435P<0.01). BEEK
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TR BT AL AN SR SRR SR I RIS 0, 5 S A QA TR AR B W I, X Se48 bR 4 A Bl T HEB VTS
OSAS 3 20 R B EAERE[16]. Rha RHHIBA[17]AF 7K B, NLR Al g — ol SErfas, HT
K OSAHS HE35 4% 5 98 i S W R TIN5 1A 7 B FR A, el 2 /E B FE OSAHS &g, XM ZEREN
B3 . WIRZHES NSMATF, 546 OSAHS 4L, OSAHS & 318 FHAl4L7E 2 fE K7 B 1L-6.
hs-CRP. PCT. NLR BHRIEH0. 7E—TiEH X G ™ 8 OSAS M4 BHERARITT A, WA ER
B4 G IENFEEE FTE, B NLR ACERRE N, 1 0] DU OSAS #e9 S HAH 56 I RE 1) — A Tt
FEFR[19]o %T NLR (I E &R BOAKER, BAEIRIR LA BAGT 2 HE A

FRPEFRATHIR FC A, OSAS ZHi) NLR /K5 X MAM LA 7B A SEP < 0.05). i#id Pearson
FHORMEZ T, AT NLR 5 AHI Z [AAALE IEAHOGOR R, 1 5 BAK SpO2 W2 ARG, XL 73 H 4
THEERE (P <0.05). MR, NLR & OSAS f— MaL i faf K & . B Xt ROC #hZk 7547,
AT NLR XF OSAS HI M E R, AL FrmE Ty 0.837, AEMENIERE 2.18, XEKREY
NLR KT 2.18 i, ‘BRI LIMEA OSAS HIMALTRIME 1. HUbRIN, FEE OSAS i it HF L,
NLR AR, X2 RS FRA R P < 0.05). 5K RHBIBN20]MAF7EEP, NLR 5
OSAHS & [Pt ™ HE G EH B %R . RIEE0E N2 7, OSAHS &35 1Ml NLR 7K
% AHI AEEFEE R Inm _ETF, NLR &5 OSAHS ()—/MELFIIaFR, 7T LU SR BTG B3 1 %
i SRR P o

JASLARIIARRIE FLN G221 K I, HHAE OSAHS B3 i PR 40 g A1 NLR B & 17 1Ak -7,
MEE A ERE S, ST IRIGITIE, PRI NLR 535 /0, XEER R4l fl NLR 7]
Aefe Pl OSAHS i ™ EEVEANG YT ROR I EE AR R . AW SR 5K 0 T 78 R AH
W4 . A, AR AR T OSAHS 1™ B ML NLR G2 HHEH, £k CPAP 1¥RY7 5, NLR
AT RFEN T3], BF 71, NLR 05 OSAHS E3E FNMIIRE T2, Rt
OSAHS % NLR i 25 TP mE B A —E R X [24]. SO — iR 548 H[25], NLR 5 OSA /™
BRI, HAEREE OSA B, BI85 HE JCEURT H R Mg HE 2 3 AHOG . DRI, 7RG PR SE#
FLHIXT OSAS S5 ) NLR /K-F-HEAT i 2 2 — 5 F2 FE R T = 3L

ZE LRk, AEFi4RR T NLR 55 OSAS Z 8] BA — 2 A (A G M, Rk NLR 7] AE R 7EA% OSAS
R R A AR AR BRAh, XIS AR — DA T OSAS A AT BEfil A ML 118 M 9 RE RN
SRR, AME I NLR 1B — R B AE b 4, AOERIER B RAMGRE R, E R4 W
TR AR S 1 o X AT B T IR EE ZE VI VR4 OSAS HIMEFERE, FFRE MR B KU B . X NI
IREE A SR T R I R TS M i, DA — DR AR O U R R 28, AT OSAS &%
TER A FFPREAR , kD BRI B 12 Wi S B A D L AR RIGIT . AP MAFTE— L5 PR M. LI
FoR I, RO, T HERITEAS OSAS M= B, 3 F R =S 5UE N 9O I Fa bRl 75 AT
SERNHTHEVEDT T . AHE I A IRANIR D MR A Fa b5 5 HAR P A 2 8] (R SRl OGP, A e 7
BEE— AT TE MR S 52 OSAS i DL FFRE 1) R A2 2%

SE
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