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EW, F%, WNE, KWAE, IE, HE, AEH, FTHE,
AEL, BRE, BOR, e, x|, B, kA&EET, TR
HAERR M E b s eIz = B a) RN b) EGERL, s 100038
WE. Hi: Wi hrRaESHme e (NLR) 5 COVID-19 ¥ HRCT FILWA M. Fkl 5 Jik.
[B]BR 23 H 132 1] F 2022 46 12 A 1 H & 2023 £ 2 A 1 HEtie T 8 #6 6E AL K22 M8 b 5t 28 55 B B Jk
Y B2 COVID-19 4 1) NLR 5 i 36 HRCT, LA NLR Wi 3. 0 $t & & 40 A Widl, /013l HRCT 15 4F
fE ARRIBN . X FIES DA ORISR B S AR ) 06 0 F IR IE Ao A i i LA
P DU BikoR, il Mann-Whitney UAGEGHEAT LLEG X Fol 3okl st oR, HRHRH
K96 5k Fisher K560 I AT 410 LR o 455 (K NLR 4L Hb i NLR W 2 1 < 5 ANk Skt S B <
10%, = NLR 2 EEAi NLR 4145 58 2 (18 H > 10 4 B kh 5 EE > 50 % ;=1 NLR 20 BB AR NLR 4158 5 1
WREEER . WA, DIAE. EME. BB~ Bar. $URME. 2253 d s & NLR 41 L6 NLR 41
T 5 2 Ik R S TR SRR R A AR PRI A . RIS IR B G A AR . £5 8 R[A NLR 2 CoVID-
19 M58 HRCT RILAIR], =y NLR AL 5 MR &% B Bl AIE. D3k, ResfiE. T Sy,
HURAE . Ah 2y BRI R 5 R e e R Al 28 . HLAR M 28 . wRig M v i

EHEIR): MR HRCT; COVID-19; rhkkid iS5kt L 4n i Lt

DOI:10. 15953/ ]. ctta. 2023. 027 FESHES: R84 ICHMAFIREE: A

B A SRR FE I Y (coronavirus disease 2019, COVID-19) 4% 2019 4F 12 H LLRAEABRG
FlERE R B R MR RAER T, W AARRAIL T A R is & T B GEm R AR
IR A5 IR s FR bR SILHOCHE, XBmis i, TS AR T AT BT L

AR A i SR A L L (neutrophil—to—lymphocyte ratio, NLR) 1E A —Ffr M 48 bR ks
Y, S5 B MARER, A RAE A WF 5T 30 A CUE UE S 2 22 Al o 7 F R S N A6 1 S 00N 1) m S s
Wy, JCILAERT SEREPERIR U . TOO S VA AT T2 X, A WTFUER B NLR TE R COVID-19 S G A
B 45 R ST A ST T A7 o J938 HRCT J& COVID-19 2 W MLt (1) T 4 . FH 5645040 A 07 v,
HG R 2RI B AEPE . AN SC B AR 1T COVID-19 J& 4k A ] NLR (1) i 35 5 43 2% 4 W 2 e 1%
(high resolutino CT, HRCT) [ A,

1 MR5E%
1.1 —f&ER

Wk 2022 4 12 H 1 HA 2023 42 2 H 1 Hitiz T # R E B A st thalIn B e, ik
R T2 5550 WV (polymerase chain reaction, PCR) #ffiz COVID-19 &%, HT 1 HAH RN
5 R RS 2 A 558 HRCT o HEBRAR#E: O BIGIEAEMECLVPAL ;. @ W fa) B 4F 44 58 o

LI EE 132 41, Tk 714 (53.8%), Lok 61 4] (46.2%), “FIYFERY (69.35+14.29)%/,
I AR IR ARG A . Ik, W9 . TRIG . WAL WLARIEAS . NLR I B0 45 R3S, ik
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PR A TSR AT A 4 RN EORUR 1A

PHIHIAE BTN, NLR 28 i 98 e o SR R M SOAR 5, Ml 3.0 i, 3L
BURRE 5 e St 2 R AR B DE, DRSS 5T LA NLR AT 8 3. 0 K 8% 73 IR NLR 21 (64 11D J%
i NLR 41 (68 )

1.2 CTHMAE

CT F44: 32 HEdb st T8 145 Ji 8% Insitum—CT338; IS % WM EE % 16 cm, BEEE 1.0, &H
Jk 120kV, &My 150mAs; B E 1.5mm, A 1. 5mm, ZABEE 5. 0mm; 5EFE 512 x 5125 FOV
380~450, fili i % 56 J G A7 43k 1600 F1-600, B T B8 S T A7 4 3 A 400 A1 40, A IR
PR SARAEI TS (1 x 5mm) s AEEE (5 x 5mm).

1.3 HRCT {E&iITE

H P44 10 4F LA CT 12 250 (M s AR 43 SRS SE e, T WA 20 B 5 55— 4% 20 4L |
S m L R B WL T RE S

OFIEH: <54, 5~104, >1014; @ Wtk K/: K42 <10mm, 10~30mm, > 30mm;
@ Wk AR E 48 b <10%, 11%~30%, 31%~50%, >51%; @ 4fi: bMikE, F
ik 3, ORI AR AR, AN ® BERHE: B (ground-glass opacities,
GGO), AR, BESIE, M AME (crazy-paving pattern, CPP), M FEEHY, FEwiE,
fE, REME, BUEME; © BARRIB X AEH SR B PERG & (nonspecific interstitial
pneumonia, NSIP) #Ei§4r, MLY% (organising pneumonia, OP) FEU&AZ, BRIE Ml vd 43 1
(diffuse alveolar damage, DAD) FEIAZ.

1.4 ZitERZE

K FH SPSS 26. 0 7 AE, K4y AR NLR 41 (NLR<3). B NLRZH (NLR>3), &M BEE
BAEG ) ZE 5. 1l Shapiro-Wilk #56 v E B R IESTE, ST IES MR EEELL (X +5) 8,
AR EL TN K XN TIEES A Ed: A 5. oA 8RR, 8 Mann-
Whitney UAEGHEAT bLE. XT3 g phil il iR RoR, FRH R 5680 Fisher K ffAS 56 01T 40
I tbEE. P<0.05 RnZEFA LR L.
2 R
2.1 PRAAIRKRBENT

& NLR 4155 = NLR 4[] 72 4R A0 0 Py o b R PRI i 2 ey R e, R PERIA0HE . NLR
FAEW RG22 5, Ehe Mo RmRAEIR I e ge i 22 2257 (3R Do

2.2 HIGER

I NLR 4155 /5 NLR 1100 4E 2 Mg R B b AFAE W B4 vh 24 2= 5o (IR NLR 410k NLR 1A E £ 11
<5 Sk HH < 10%, 7 NLR 4 EU AR NLR 2045 50 2 50 H > 10 AN S d b E > 50 % ;
15 NLR 21 LBAR NLR 4156 5 M BV &% BE . CPP. 38w fb. e fb. M~ Ay, $LEAE; & NLR 21
LA NLR ZH 55 5 tH B NSTP £, OP £ DAD FEekAr (%2, K1 A1 2),

3 itig
3.1 NLR HIEX
NLR 1 Ky —Fh 4 VbR S0 A A 40 2505 B 5 3 — AR s h, A 2RI KA RSP,
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BRI A SRRSO TR RJESE, JF 2 eDers. ZEARE. DI B A COVID-
19 ZET AL KB R 38 ZI5UFFUR W NLR 7E COVID-19 &Yt Fh i, H 5™ B AL IEAH G,
AENE TN COVID-19 I A A Ji J FOE (1 ARSI S 90, AT FARAE T3, TR A £ COVID-
19 BESEEREEVEN . BTG Y97 s, FIIHUS i —i s

F 1 K NLR 4155 NLR 4L R Fa b gi it
Table 1 Statistics of clinical indexes of the low and high NLR groups

(7R L7 fIC NLR 41 i NLR 41 Z/* P

R/ (%, M(Q1,03)) 69 (59, 76) 74 (63, 82) -1.888 0. 059
A/ CH, B (%)) 31 (48.4) 40 (58.8) 1.431 0. 232
IRARRER/ (] (%))

R 64 (100.0) 68 (100.0) — —

NI 60 (93.8) 62 (91.2) 0.312 0.577

ZIR 36 (56.3) 33 (48.5) 0.788 0.375

TR 20 (31.3) 29 (42.6) 1.835 0.176

T 17 (26.6%) 24 (35.3%) 1. 174 0.279
S E bR/ (HRARE M(Q1,03))

WA E 43 b/ % 32.0 (27.3, 35.2) 15.7 (10.3, 19.1) -9.571 0. 000

ePH R4 43 b/ % 60.3 (55.6, 64.3) 76.0 (73.0, 83.3) -9. 457 0. 000

WA/ x 10°/L 1.8 (1.5, 2.3) 1.01 €0.7, 1.4) -7.021 0. 000

TR/ % 10°/L 3.6 (2.8, 4.4) 5.7 (4.0, 8.1) -5.780 0. 000

E: M(Q1,Q3) JhArEe G 1Y A E, 5 3 UM RLE0 ;s NLR Db b PR n i 1k 4 i b .

Fest 2% W 8¢ 513 0 A BERI T HINLR 24 1. 76, TP PHINLR B m Ttk KT 85 W INEEAN
W m T 45~54 % NBE. NLR7E COVID-19 8 4e v ] LUH BAIX 43 95 (1) ™ B FE &, SLAR T (E 7E
AR E K WG e s AT 22 5, B WA R AT b BN RE A 5T P ok B % 5 7R CoVID-19
AHEE, EE /e A RS NLR B iy, ROC M1&k 20 #r i 7m, NLR 2 W7 COVID-19 3 iy il 28 T T A
70.888, 95% AI{EX A 0. 814~0.963, 24 NLR 2y 3.00 I, MUBE M SR 4w, A tEaR
i, FTUAAIRWEGTEEL NLR 2 3. 0 15 4 2r i bnife o
3.2 NLR 5% HRCT

COVID-19 i it 55 i 5 58 7K 2 e iy 11 2 Ak s AUOG IR 1 Uiy R A, e a3 a5 PE AT 4
P NS ] A1 P PR A R T8 — 2R A7 A G DR 3 8 0 B A A S ki R JSOMT i i) 5 ) e
PERLANMER A, R — RINRIERIE N, B BB R B4 5. TR . kA S
TR -EER, RIAMET R >, A SFEUNLR Th . B HRCT RIS b
R EE R UIAHOG, FE R WIS, BB Wr . AT RO RNV Ak 7 R A RO S 7 I AR A
KEEER".

A BT BA AL COVID-19 fili 5 IR ILZHE, W RIAXUMZ . BesZ R, A0 A il T 7 A
A EMEFERZ, REZRBGIESR, U2k 660 hE, HICHREFR . £ RERR, CPP.
FAE. RORAE BUBCAE . MRS MR SRORAEH L, XSRS CAHREARTF Y. HRCT RILAAIL
T COVID-19 i BA B i R, A ), Ay iy By isiss iy, 3R B AR P i 6 o4 24
PR 28, /£ HRCT XN GGO LA K S AU I A8 AR ) B PR /N IR 525 3 SO 9 =6 20 o ke Je s Al
U, SEUDAD MIGELT dE R (HALAERG R . 2R YEfl, R A mIbg k. SRR ATEE g 2. K
by R e — 2B IR, AR HRCT b 198 F SE K GGOL TR AP K 5248 5% . CPPL B IES,
FAEAE OP (R ARG s MU ok 3B 4l 112 AR 2 A8 T, BB IR LR, 0l 22 5,
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A DS AR ek, ANVTOERR AT SRR N A Y, AE HRCT L n) B 0 M s R SRy, it
JRAE, X J& NSTP [f5 WAE % .

42 fINLR 4151 NLR 41 HRCT R ILGe il
Table 2 HRCT statistics of the low and high NLR groups

ALH) gtk
AG bR
I NLR 21 72 NLR 41 b P
A EH /1 (%)
<54 13 (20.3) 5 (7.4) 4.702 0. 030
5~10 4 13 (20.3) 8 (11.8) 1.801 0. 180
10 4 38 (59.4) 54 (79.4) 6. 267 0.012
bt b/ (%)
<10% 40 (62.5) 25 (36.8) 8.736 0. 003
10%~30% 13 (20.3) 12 (17.6) 0. 153 0. 696
30%~50% 8 (12.5) 14 (20.6) 1.553 0.213
>50% 2 (3.1 14 (20.6) 9. 439 0. 002
RN/ (%)
<10mm 53 (82.8) 55 (80.9) 0. 083 0.774
< 30mm 53 (82.8) 59 (86.8) 0. 401 0. 527
> 30 mm 33 (51.6) 52 (76.5) 8.921 0. 003
AR A /] (%)
rh R SR R R 51 (79.7) 56 (82.4) — 0. 825
A0 63 (98.4) 65 (95.6) — 0. 620
b 7 (10.9) 6 (8.8) 0. 166 0.684
RN ES 35 (54.7) 29 (42.6) 1.914 0.167
JARRHAE /9] (%)
GGO 57 (89.1) 66 (97.1) — 0. 089
AR 36 (56.3) 27 (39.7) 3.617 0. 057
TRAHE 53 (82.8) 64 (94.1) 4.183 0. 041
CPP 32 (50.0) 46 (67.6) 4.247 0. 039
T IR 21 (32.8) 41 (60.3) 9.997 0. 002
A 49 (76.6) 46 (67.6) 1. 299 0. 254
SRAE 16 (25.0) 40 (58.8) 15. 442 0. 000
Ji fEE T Ay 28 (43.8) 47 (69. 1) 8. 647 0.003
HERAE 16 (25.0) 36 (52.9) 10. 781 0.001
AGFRIB /B (%)
NSIP Ff 18 (28.1) 41 (60.3) 13.803 0. 000
oP k¢ 28 (43.8) 47 (69.1) 8. 647 0. 003
DAD # 2 (3.1 14 (20.6) 9. 439 0. 002

B bR 40 AN, BT & COVID-19 (1 B SR AE, 02 A5 3 10 e O 20k WP W 3 3 25 5 AiE
(acute respiratory distress syndrome, ARDS) %5 4 TEIEMISCHEIR 28, I EUilish ik fiie R, I
B FEIML AR I e R REE S, Bn LR B N HRCT L2 1 T 3 e i DAD A
BIGI P

AR R AR A S AR B N DG R MR T BRATTM KU 45, R NLR 41 51I% NLR 41451 2 1%
R AFAEG 4225, Em NLR 40P i 2 . Yl R, A% CPPy HLUMAE. Mk
Fﬂﬁzm SR IA NSIP FE. OP £, DAD P48 . Durhan 25"V HF5¢ R B CPP 7 HiE i 5

., HWTERE COVID-19 P H mr Stk (97.2%); Bernheim 25™ R B CPP A [ 1iF 5 5 ik A
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xR, M2 IWTFHREEE; SH 2 MR CT 152 2Y5 [ 5 COVID-19 )™ B R B & A
S IR  IRATTA RIS AR ST, 3k BB AIE NLR 55 HRCT FRIAH S LA &6 COVID-19 /™
FEFEE TN DAL B — 20

(a) 76l fa s R & %R, (b) A3 i b e VR % B s Ce) Al b i 2% 4% &% GGO,
LA HEEAE (D i I‘Ju%/‘?ﬂfﬁﬁ (inu ] DL N BA A CRED

L_A _— Y
(d) Jefili 7 B R A fiE (e) Kb BRIk AR a O AMFHRIETF R () U R KEAAHEI2] 660
fiE CEFD IREHESAIE CRED SR E LR, 5 DAD FEAR

P 1 7 NLR 41 HRCT R,
Fig.1 HRCT statistics of the high NLR group

-

' X
B il L g 4.‘
(a) Ailili M5B A e (b) Afl LR B, S 2N Ce) A EmprB. JEB. 2ol bt
5 BUN IR 66O CEHTD BB TR /N IR 66O CRRET AR JE BT BE R GGO CHED

Kl 2 & NLR £ HRCT
Fig.2 HRCT statistics of the low NLR group HRCT

KR FAFAE— 8 R BRPE: RN ARSI = d8hs 0 C VR BREE . AN E-6. D- 51k
45, RXFNLR Bz HRCT #EAT IS VPN o

AHFFEE RN, COVID-19 M HRCT RILZ AL, HMAMESR S NLR A —EAH G, (KNLR 415
i1 NLR 21 [ 7E 2 PO AR S MR I EAAES % 2 %, $oR T AR ERRRE, KRR EIA
HRCT K B COVID-19 j™ M F& B2 4 = R ERE KRS o & W1y yy . 0l 1l f5 2 A 5 24
H"™; NLR 25753 HLBety, Jf B COVID-19 ™ EFE S RISET KA H TG heEY, #4650
Srek. PUE. RH R EREGEE, BA ROMIGREAYE, MR EMIFAAT] COVID-19
BITRET .
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Analysis of Coronavirus Disease 2019 Chest High-resolution
Computed Tomography Manifestations between Groups
with Different Neutrophil- to-Lymphocyte Ratios

HUO Meng", LI Ling’, SUN Ying", ZHANG Mingxia®, SUN Lei‘, GUO Jia’, DU Changyue’,
LI Xingpeng', HAO Qi*, ZHANG Yan®, DUAN Shuhong’, LIU Xiaoyan’,
LIU Wei', DUAN Yongli', ZHANG Chunyan™’, WANG Rengui®

a). Department of Radiology; b). Department of Infectious Diseases,
Beijing Shijitan Hospital, Capital Medical University, Beijing 100038, China

Abstract: Objective: This study aimed to investigate the correlation between the neutrophil-to-lymphocyte ratio (NLR) and
chest high-resolution computed tomography (HRCT) findings of coronavirus disease 2019 (COVID-19). Materials and
Methods: NLR and chest HRCT findings of 132 patients diagnosed with COVID-19 in the department of infectious diseases of
Beijing Shijitan Hospital Capital Medical University from December 1, 2022 to February 1, 2023 were retrospectively
analyzed. The patients were divided into two groups with NLR cut-off value of 3.0, and their HRCT characteristics and
imaging manifestation patterns were analyzed. For the measurement data of normal distribution, the t-test of continuous
variables was used between the groups. The data of non-normal distribution are expressed as median and quartile and
compared using Mann-Whitney U test. The counting data are expressed as frequency, and the chi-squared or Fisher's exact test
was used for comparison between the groups. P <0.05 indicates that the difference is statistically significant. Results: The
number of lesions < 5 and the proportion of lesions < 10% were higher in the low NLR group than that in the high NLR
group. The number of lesions > 10 and the proportion of lesions > 50% were higher in the high NLR group than that in the
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low NLR group. The high NLR group was prone to mixed density shadow, crazy-paving pattern, mosaic sign, anti-halo sign,
subpleural black belt, arcade-like sign than that in the low NLR group. The high NLR group was most likely to have
nonspecific interstitial pneumonia-like, organizing pneumonia-like, and diffuse alveolar damage-like patterns than that in the
low NLR group. Conclusion: Different NLRs have different manifestations of COVID-19 chest HRCT. The high NLR group is
more prone to mixed density shadow, crazy-paving pattern, mosaic sign, anti-halo sign, subpleural black belt, and arcade-like
sign, as well as most likely to have radiologic patterns of nonspecific interstitial pneumonia, organizing pneumonia, diffuse

alveolar damage.

Keywords: chest HRCT; COVID-19; neutrophil-to-lymphocyte ratio
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