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Clinical value of NLR and RDW in assessing the severity and prognosis of community—-acquired pneumonia
in adults

YANG Ke, YU Shu-yun
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Abstract Objective: To observe the levels of neutrophil-lymphocyte ratio( NLR ) and red blood cell distribution width(RDW ) in
community —acq uired pneumonia( CAP) with different degrees of severity ,in order to study the value of NLR and RDW in assessing the
severity and prognosis of CAP in adults. Methods: Collect 294 patients diagnosed with community—acquired pneumonia in the respiratory
ward and intensive care unit(ICU) of the Second Hospital of Tianjin Medical University from January 2017 to June 2019. According to
CURB-635, they were divided into low—risk group(O-1scores, 117 cases), middle-risk group(2scores, 75 cases)and high-risk group(3—
Sscores, 102 cases).The clinical baseline data and related laboratory indicators were compared. Spearman correlation analysis was
performed to investigate the correlation of CURB—65 score with laboratory indicators,as well as the correlation of NLR,RDW with white
blood cell(WBC), neutrophil(NEU) and C—reactive protein(CRP). The patients’ outcome within 30 days of admission was collected and
recorded, and divided into survival group and death group.The clinical basic data and laboratory indicators between the two groups were
compared. The work of receiver operating characteristic (ROC) curve was drawed to analyze the clinical value of NLR and RDW in
predicting the death of patients within 30 days. Results: (1) In the three groups, the sicker the patient, the higher the levels of NLR and
RDW (all P<0.05), and RDW was within the normal reference range.(2)CURB-65 score was positively correlated with NLR and RDW
(r=0.419,0.280, all P<0.01). NLR was positively correlated with WBC, NEU and CRP (r=0.621, 0.376,0.522,all P<0.01).There was a
positive correlation between RDW and NEU(r=0.120,P< 0.05), but there was no correlation between RDW and WBC, CRP(all P>0.05).
(3)The patients were divided into survival group (n=238)and death group (n=56) according the patients’ outcome within 30 days of
admission.In survival group, NLR and RDW were lower than those in death group(all P< 0.01). (4)The areas under the ROC curve predicted
by NLR and RDW for 30-day death in patients with CAP were 0.768, 0.693. Conclusion: NLR has clinical value in assessing the severity

and prognosis of CAP in adults.The more severe the disease, the worse the prognosis, the higher the NLR.There is no significant correlation
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between RDW and the severity and prognosis of CAP in adults.

Key words community—acquire pneumonia; neutrophil ; lymphocyte ; neutrophil-lymphocyte ratio;red blood cell distribution width

#1 DX ARAT T 98 ( community—acquired pneumo—
nia, CAP )& — P EHA G AW EN ELEM AL T A
[, B I 175 I 26 T BT 6 ek
HIEI S T BSR40 i ik
EL 200t HE B (NLR ) RTZT 40 i 43 7 58 B (RDW ) 78 1
il CAP f8 95 I ™ H R B K 9005 T LA I R A
{8 o ST 38 28 [T E I 53T 294 161 CAP BB K I IR
PERE, BF5T NLR .RDW ZEPFAL BN CAP B AR &
UG H I R A
1 WHE5F®
1.1 Az % Wk 2017 4F 1 H—2019 4F 6 A
KPR R B Be IR AT 1ICU A B2 IR YT 1Y
CAP B35 294 i, Horboi FRFICRHIE 7 165 14, 1ICU
129 %15 H 1k 201 91, 5 L 68.37% , 4k 93 f4i], fi Lt
31.63% . ABRIE: (DR =18 % o ()RR,
MR S RS AR AR AR A S A A 45
P A2 Wrbn e - O IL B N0k | 1% 58 5 AT I
W P RN B, I HH B8, AR SO P M9
QK O SLASARAE AN (B 1 SR . @
L (WBC)>10x10%/L 5% <4x10%L, £ 8 AP 20 A%
. OB X Gk o Rtk B R RIZ i B
§ A L1105 e 5l A S W N 8 AN Y O S B
HAEA] 1 TINS5 I, I BRAMIGEE R s iR e
SR P Bt R S P A B R k| i ZE i
IR R P AT 200 BRI T At ol A R A L S 2 HERR
Pl (DA IR RGBS . (2) G I IALIF I E
PRI , WP 1 B ZE M I e B s A% e 2E SR
Bk e BRAT 4L R AR . (3) s
ARAS (AIDS, #2532 Mg Ak P iRYT BB AR 5 | IE4E
AT HRPEMHIAIT ) o (4 TFAEIRI . (5)IERE
R OAEETE [ ol B
12 BRIk RAE 204 BEE BRI %
M AR WBC, WPk (NEU) . i B 40 g
(LYM) .RDW . Ifi. /M (PLT) . IfiL 185 11 (Hb) | [ 85 1
(ALB).C-JZ )% % 11 (CRP) .D- — B K (D-Dimer) .
AR AR (FIB) o B2 f 5 19 CURB-65 431
PREERS . (2) MR ZE A>T mmol/L(>19 mg/L), (3)IF
W =30 R /min, (4445 <90 mmHg(1 mmHg=
0.133 kPa) s &75KE <60 mmHg, (5)4ER =65 %
5 TE AR, W2 195k 1 4] ARYE CURB-65
VEOR AT 4340 ARG (0~1 43 ) R G2 (2 43 ) V&
fa2H(3~5 41), IR 345 71 NLR .PLR .CAR,

44444 WBC .NEU .LYM .NLR .RDW .PLT. IfiL./>
WSHEMfZ I (PLR) C- M EHSHEA
2 (CAR) .Hb,CRP.D-Dimer FIB /K- 22 5+,
534 CURB-65 P-4 5 L8 bR i AH S, DA
NLR.RDW 5 WBC.NEU.CRP fyAHHE, WedEIfic
SERREABEIG 30 d ELIR, 4 A AEAF AL RIBET -4, L
B FB A I PREEASRRAE (PR 1] AR R 5 ) A
WBC.NEU.LYM NLR .RDW .CAR .D-Dimer [{J7/KF-,
224 2R TAERRAE (ROC) B2, 43 #fF WBC NEU,
LYM NLR .RDW D -Dimer . CURB 65 ¥ 43 7& 5 il
CAP JBFEFET G IRINME

13 %it$ ez R SPSS24.0 b k4032
AT, BIER AT TR R DL xas 3R, P AL[H]
LA WA S FEAS Y o R s 22 20 ) bl o
R Ty 22400, AL 18] R HL 3 T LSD R 56, O 22
NS5 Tamhane” T2 K% ; S AE IE &40 46 #Y
THa GO T A E (DU 53 £ B ) [M (Pas, Prs) 135
7N, Z LR R e Kruskal -Wallis H K5, 40 [8]
4 L 88 B Mann—W hitney U R385 THECFERIH
(] bR H xR 555 8 H Spearman A8 e 53 By
CURB-65 1145 £ 485 Z (B [ 5 5 5 A FHROC fil
£k ¥ f§ WBC.NEU.LYM .NLR .RDW .D —Dimer,
CURB-65 P-4 £ CAP J8 & 2RS4 & A= J7 i 1Y
B E, A AR R A, P<0.05 h 2
SHAGIFE L,

2 #ER

2.1 CAP &H ol R AR L 3 43 115
Ll 1) K AT WA sk 2 1 L B 22 S5 T e it 2R L (F
P>0.05). 3 HAFIR 2R A X, Hrb e
AR & TGS AL, R Hp A 4L AR 8 v TR A 4l
(P<0.05)(F£ 1),

#1 34 CAP — M ERMILLER[n(%),x2s]

Tab 1 Comparison of general data between three groups of CAP
[n(%),x+s]

245 fiI%L PHER(%) W JiA s AR (%)

K fE4 117 #(68.38) 39(33.33)  61.10£17.96
4:(31.62)

sl 75 H(70.67) 31(41.33)  78.05£12.20°
2:(29.33)

mfed 102 H(66.67) 32(3137)  71.72£16.39°
4:(33.33)

P 0.852 0.366 <0.001

1 5IGEUIA HE , °P<0.05
22 34AskEhSLEREK KA. Padl.
= 641 WBC.NEU.LYM .NLR.RDW .PLT.PLR .Hb.
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FE TG (H) P<0.05), =G4 LYM PLT Hb,
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AR FARSGL () P<0.01), BG4 LYM K
T4 (P<0.05), 3 41 CAR.FIB /K24 %558
F2 3AERBEIEIRLBIMPx, Pl

TR (X P>0.05) (£ 2).

2.3 AARMESHT

2.3.1 CURB-65 11415 5050 % 48 b5 2 [8] 1 AH
Spearman ¥ 5¢ 43 M1 45 F i 78 :CURB-65 ¥4 5
WBC .NEU .NLR .RDW .PLR .CRP .D-Dimer ¥J & iF
#H%,CURB-65 PF435 LYM .PLT .Hb Y2 A%,
CURB-65 11435 NLR MIAHE R %L r=0419,P<0.001,
CURB-65 ¥T-4r 5 RDW [ 41 3¢ R #X r=0.280,
P<0.001(% 3),

Tab 2 Comparison of laboratory test indexes between three groups[M(Ps, P5)]

BiEi el e el X P

WBC(x10%/L) 8.03(5.54,10.68) 8.46(5.70,12.00) 9.37(7.08,15.12)* 14.068 0.001
NEU(x10%L) 5.47(3.24,8.26)° 6.54(4.40,10.99)" 7.95(5.68,13.37)™ 26.002 0.000
LYM(x10%L) 1.39(0.99,1.82)" 0.92(0.65,1.28)" 0.78(0.46,1.21)" 40.680 0.000
NLR 4.56(2.44,7.13)" 6.23(4.43,13.03)" 9.50(5.58,19.88)" 51.287 0.000
RDW(%) 12.90(12.40,13.70)" 13.30(12.70, 14.40)* 13.80(13.00, 15.10)* 22.741 0.000
PLT(x10%L) 213.00(179.00,276.00)" 183.00(118.00,263.00)" 178.00(131.00,242.00)" 16.913 0.000
PLR 164.42(122.68,240.83) 189.74(132.46,286.25) 217.84(142.51,378.75)" 7.586 0.023
CAR 0.13(0.03,0.28) 0.28(0.07,0.38) 0.28(0.18,0.47) 29.913 0.172
Hb(g/L) 125.00(108.00, 138.00)* 114.00(102.00, 125.00)" 112.00(86.00,125.00)" 23.438 0.000
CRP(mg/mL) 4.03(1.02,7.73)" 8.77(2.35,10.70)* 10.91(6.30,12.86)" 40.890 0.000
D-Dimer[ng/mL(feu)] 1 101.16(494.54,2 122.81)" 1 847.40(1 224.93,2 134.90)" 2 129.45(2 115.82,3 258.01 )" 56.414 0.000
FIB(g/L) 4.36(3.22,5.35) 4.60(3.22,4.96) 4.24(3.25,5.40) 0.092 0.896

I GG, °P<0.05,"P<0.01 ; 5 T G ZHAH FE , °P<0.05,'P<0.01; WBC : [T 40 ; NEU : FHoRZ 40 A ; LY M : bk EL 40 ; NLR - Ptk 4 i 5
KL HE s RDW 2 2T 41 5075 96 8 5 PLT : 1L /IIE; PLR : I/ ISR R A 22 1 s CAR : C- I W B 5 B A Z s Hb: T8 A, CRP: C [

FHH ;D-Dimer: D- A FIB : 7 4E 8 H

2.3.2 NLR.RDW 5 WBC.NEU.CRP f Spearman
AHFEPESHT NLR 5 WBC NEU.CRP }J 2 F A%
(r=0.621.0.376.0.522, ¥ P<0.001),RDW 5 NEU
5L FE A (,=0.120,P<0.05) ,RDW 5 WBC.CRP 22

[ JCAHCE (R 4) .
%3 CURB-65 i1 5L =552 BRE XM
Tab 3 Association between CURB -65 score and laboratory text

indexes

Ei=L N r P

WBC 0.213 0.000
NEU 0.299 0.000
LYM -0.369 0.000
NLR 0.419 0.000
RDW 0.280 0.000
PLT -0.223 0.000
PLR 0.161 0.006
CAR 0.106 0.073
Hb -0.277 0.000
CRP 0.308 0.000
D-Dimer 0.453 0.000
FIB -0.028 0.647

HWBC: AN NEU : PR A ; LYM : Sk CU A0 NLR .
PRI S Ik L AN LA s RDW . 20043 A5 S8 8 PLT: I/
PLR: Ifil/IMR Sk EL ML [ s CAR : C— 2 W 88 1 5 18 A 22 14 Hb:
ML ; CRP: C W 4K I ; D-Dimer: D-— 3844 ; FIB . £T 415 14 )i

% 4 NLR.RDW 5 WBC.NEU.CRP fJtgx 1%
Tab 4 Correlation between NLR,RDW and WBC,NEU,CRP

~ WBC NEU CRP
EizE N
r P r P r P
NLR 0.621 0.000 0.376 0.000 0.522 0.000
RDW -0.071 0.229 0.120 0.040 -0.017 0.793

Y NLR : *PoP R0 5570 L 400 AR 5 RDW < 20400 5346 G 1 5
WBC : A4 ; NEU: R4 ; CRP: C [ 8
2.4  CAP R R U 28 18] 8 e R A O
241 CAP AS[R) TS 2H [R50 AF-H AR 52 %) Eb
B ARE 30 d NEIH 53 R A A4 (238 4i])
FFET =L (56 1)) o 45 5% b s P 2EL 1 1) L 9] e EL A Wik
A S B B U 25 S e B TR L (35 P>0.05) , 4t
TR = TR, ZRASITFE (RS,

F5 EFEMETHMER] EG . REE LB (%), X5
Tab 5 Comparison of sex and age ,smoking history between three

groups[n(%) ,x+s]

215 g PE5(% ) (%) WA
AP 238 J3(68.49) %(31.51) 71.73x16.51  84(35.29)
FETH 56 J3(67.86) % (32.14) 76.50+13.73  18(32.14)
P 0.927 0.046 0.656
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2.4.2  CAP A[ET 5 4L m i K F8 bR g tbds A
44 WBC .NEU .NLR .RDW .D-Dimer X TFET-4 ,
ZS HAGIEE A LYM & T4, =
SEA GRS AU ST CAR M
T ZER(F6),

K6 EFAMETAHUIEIEITRILEIM(Ps, Prs)]

2.5 BIEARTUM CAP &% L6 ROC o4 It
WHE CAP (35 294 5], HorbaB T /35 56 9], 28 ROC
S3HTRI NLR B0l CAP £330 d SET-(AUC=0.768)
fIRE 11T WBC(AUC=0.676) NEU(AUC=0.711),
LYM(AUC=0.736)(% 7,K 1.2).

Tab 6 Comparison of laboratory text indexes between the survival group and the death group[M(Pxs, P)]

IRE| ey PET-4 Z P

WBC(x10%L) 8.32(5.91,11.25) 10.39(7.13,18.18) -3.318 0.001
NEU(x10%L) 6.39(4.12,9.40) 8.81(6.10,16.91) -4.226 0.000
LYM(x10%L) 1.14(0.78,1.69) 0.60(0.41,1.03) -5.500 0.000
NLR 5.54(3.11,9.77) 12.41(7.86,34.11) -6.259 0.000
RDW(%) 13.10(12.6,14.15) 14.05(13.13,15.38) -4.022 0.000
CAR 0.095 8(0.018 3,0.316 2) 0.098 3(0.000 0,0.513 0) -0.274 0.784
D-Dimer[ng/mL(feu )] 1 277.69(647.11,2 424.64) 4 154.71(2 130.17,9 243.03) -6.198 0.000

HEWBC: P14 s NEU : b 46 LY M« 5k EL 400 5 NLR « P2 20 -5 b B A1 HOAE s RDW : 04 IR50A5 W J3E 5 PLT : 1fiL/ME ; D=Dimer: D—

Rk

F7 EIEHRTN CAP B 30 d JET-H ROC fiZk
Tab 7 The ROC curve of indexes for predicting death of patients
with CAP within 30 days

Af g AUC brifEd ik Sig. Wik 95%CI
WBC 0.676 0.049 0.000 0.580~0.772
NEU 0.711 0.046 0.000 0.622~0.801
LYM 0.736 0.038 0.000 0.622~0.811
NLR 0.768 0.040 0.000 0.690~0.845
RDW 0.693 0.045 0.000 0.604~0.782
D-Dimer 0.806 0.033 0.000 0.742~0.869
CURB-65 0.782 0.039 0.000 0.706~0.858

HE:WBC: 4N s NEU : Hr bz 4IH s LY M 8k ELZHAE s NLR - ok
7200 55 96K B 40 M G A ; RDW < 2140 i 4347 55 5 3 CRP . C—- R 2K 1
S5HEHZ L Hb: 415 4 ; D-Dimer: D- 3Rk

ROC 4k
1.0 e —
038 A — A
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0.6 / |
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0o i ——— CURB-65

.24 |
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0.0 + . |
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1-Fi 5tk

HWBC: ML NEU : FPHr 40 LY M e 5 EL A NLR : ks

20105 90k L A0 B £ s RDW : ZE40H0 5345 9 B 3 D—-Dimer: D- %4k
E1 WBC.NEU.NLR.RDW  D-Dimer.CURB-65 4> illl CAP
£ 30 d BT ROC #h%k
Fig 1 The ROC curve of WBC, NEU, NLR, RDW, D-Dimer and
CURB-65 score for predicting death of patients with CAP
within 30 days
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Fig2 The ROC curve of LYM for predicting death of patients with
CAP within 30 days

3 itig

CAP SR8 75 5 B AIMiE R A B e M il <2 o (45 M
TERE RN SO i R S5 ) A AE , LS ELA B T AR
1 0 T AR SRR T A Bt S S 4 R 0 P9 R 1
AP, TR E ) — D RGN EE R R W] : CAP )
SR P R Y A I T AR [ R PR b Q] P
CAP B9 7 7™ 5 R B M0 o 6 9 BT, AT e i
FBE BIRYT Oy 58, HE T e R A TS, T 202
TR AT 5 B 7 B sl i AR R F

NEU.LYM ., HAZ4IHEA PLT &4 Bk 5 0E 1Y
ALy, R 2R B0k Wi 4 B RAE
SRR BT A AR, 5 22 NLR .
PLR bk B A0 5 B AZ AN E B, 4 B RAE Y
i, FAovh 2 5 | AR R S PR B A D RE MY ) o, 3K Fil



26 FHEHKRESK

27 &

TEFR R B R AL A2 HR % Bl 1) R AR S e D RE 1
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KEHM G . T NEU 45015 FURL 20 i 4E V% 1135
PR % T2 B A TR, NEU 14 229 2 22 G2 1 58 i 19
) AR S B2, 3P4 LYM 34t iF e AT T i
CAP FY/MEALIG AT FE, X LYM /b il H 3 7
CURB-65 P43 L 1 43 nl o038 743 19 P B ),
NLR & NEU 1405 LYM #8000 HUAE A5 7 i 4
MR G rh IR A, HLE 2 15, TR BIMRAE,
ANBEIMEE Y AT, ROk 2 i IF 5T & B NLR 7£
CAP [R5 i Je A AR R F 2 B8 I PR B

[ A K — L HF 5T % PR, NLR 76 PEASG CAP Ji 1
R K TS 7 T H WBC NEU \LYM 35 BUA {1
#:De Jager SEXF 395 5] CAP B3 5T LB, B
A K1) NLR #5715, I Bk CURB-65 1431
B RS T, AR 4 NLR B2 TAEIR 4,
NLR %6 T2 1) ROC i £k F i 15 T WBC.
NEU.LYM #l CRP, Cataudella %5857 & ¥ ,NLR
JE A CAP [ R R A0 T R 10 e T8 %
NLR 19 AUC I 2 & TAE G B e bn &9 CRP FI
WBC & 5E 1= 1 43 % PSI 1 CURB -65 ¥4 .
Huang 58X A T 80 5] CAP £8. 1 49 {7 fit i %2
R W5 & L, CAP 41 WBC NEU.PLR Al NLR
IR TR IRZE, T LYM A1 Hb WA, ROC <k
7R NLR P2 A3 B h 2R T AL, NLR 5 PSI &2 i
FAA, AT LIPEAL CAP W/ EEFERE . Curbelo SEIF
FEFM,NLR S515BE CAP BFIET- R0, Hik—
ST R IR, B CURB-65 431934, NLR i FE
ZIEhN Wk EL AR BT AR S i R 2 R A R
BErf ] I AT ICU BFET ) [ NLR=10 [ 1L
il , M SR B R A AP AR NLR (B3 & 5 7
M AET- 3 | ,NLR % WBC.CRP Y AUC H 751,
ATIFFE &P, Bl 2 o 1 7 AR B A N EE NLR 34 5,
CURB-65 1F4>5 WBC.NEU .NLR .RDW .PLR .CRP.
D-Dimer ¥J 5 IEAH ¢, CURB-65 11435 LYM .PLT,
Hb #J R HAHC, B 58 E WBC NEU.NLR,
RDW .PLR .CRP . D-Dimer 7K - =5 , 11 /55 175 8% &
LYM . PLT .Hb /KiK. NLR 5 CURB-65 -4
IEASE(r=0419,P<0.001), H NLR 5 #&JiEF5H5 WBC,
CRP NEU ¥R IEMSE, A, ZET-40 NLR /KT
AT, TEAEAFARIBET- i 22 5 BA Gt ers X
(P<001),WBCNEU.LYMNLR.RDW .D-Dimer CURB-
65 PEAr T CAP 3 30 d JET-AY ROC HRZE T 1

B4 0.676.0.711.,0736.0.768.0.693.0.806.0.782,
ROC 7 #122B] NLR A3 8  TUS PEAG A, 72 0
MFET-F )T T WBC.NEU F1 LYM, 0 NLR A]
PIVEAL CAP ™ EAREE S TUSAHC, HAE 5 4115,
{8 FHAFE - NLR 0] DL B4 B () 2 JiE IR ZS , NLR 7K
T AT R B R A K HAS A R
BB N, TR B804 B S0 3 R o i ok, Pk
FEE % NLR K- AT g2 5 808 A I Ak T A
I S EOAS B 45 S )

RDW & — > Jo 8 AR A H AT )3z 3R 9 1l
HRLSEO, ST LT AR R S SRR
FH T 5236 2 000 R 2 A DA A T 2 00 1) 45 512 W, 9K
T A O L 500 P DK L A A T O PR s
CAP & PERHZEPE T B D e s DL R Hofth 2
P B P A AL P s -t ELA I R S
i RDW 8IS e T 2T AN RS A ™ B 4 18, 5 K
2T AN M B RE 1 Z RIS, 25 i S R K
AR EAR R ARIE B SRR AE A R
I FRELZR DI RE AU A O, CAP SRR Yu M i 51
JE (A RAE , 5 W HB 40 B I PRI T RE , S8R 0 T
(PR . RDW R34 in ] GBS (R4 INURE A 56 121
V) B AR AR L 2 41K 4035 5 118 e 538 PR - R ik
AL 2T A0 A R, DA (45 A B A I 4 21
YRR, A MEIEER , 20 RDW (B34 v,
RATE A 33 TP 21 240 L T 5 BT A B A AR AL
M58 RDW 34 hna 2 vl REHILHI 2 —, JAE Al
SR R AEAE (A SRR ) AR B 3 I ek
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