WREESAGE 200331280 Hasks 3

mRBR

RAETE PR 55 4 5 M o 1) S5 £ 24 AL 3 = IR W 3 58 AR S M o A

B, Fr

PEINRE R IR B, HOR 22 7300005 P22 MR — BEBEFFI S fE FAE B R, HR 22 730000

[FE4KS] RS63 [XEkFRERS] A [DOI] 10.11855/j.issn.0577-7402.2023.03.0298

[FREA] AT 1R 7 W o R 45 vhas

[BIAZ] XK, 25 Je. SR bR R P [R] J5T 45 2 Ak 0 e I W o g R A DG 23 A [ ] A il 45 R 2 4, 2023, 48(3): 298-303.
[WFs B EA] 2022-04-01 [RABH] 2022-06-09 [EZ&HH] 2022-11-08

EE] BB WSS hn 58 & Ve8] JR 2T 4k 4k (IPF) (8 & 0 & WP 38 (RE) UM DG . sk dkdE20194F
1H —20214F10 H T 22 MR35 — R Bk 12 1Y 1691 IPE R 35 1 I PR BEORHIEAT BBV 4307, 45 BRBI K i <o B4l 2R 3y
REA (n=84/1) FIAERFA (n=8511) . WAEIME R . A AL IEIRGORE, LR PIAL 094 UG RAE AR, >R F 1A 4317 i 16
IPFEH K ERFAIREMfER 2 5 R H Spearman il Je M A HT 443 230 5 PEFE A5 22 0] ]2 R 48 b 5 Bl Ik i 4053 1 (PaO,) 1)
AN . R PR FH TR AR (ROC) T 23 M S MEFE AR XTIPE R 9T A RFAIZIBI (G . G55 REZL Ak 40 i 5 ik
S LA (NLR) | IL/IVER 5 9 EL 40 M LG A (PLR) A 58 5 T HAERFZH (P<0.05), IR U 40 i 55 8042 40 i LU A (LMR) A A% Tk
RF4 (P<0.05), A BANLR, PLR, LMRYCRIVEI(CRP). MR (PCT) ., PaO,/K V- TSpearmant Je k7
Br, 258", NLR, PLR5CRP., PCTHE IEAMF(P<0.05), LMRECRP, PCTEfi5%(P<0.05), HNLR5PaO,/KF
LA (P<0.05), LMR5PaO, /K5 IEM I (P<0.05); LogisticZ M ZE [MH 40 Hr Bk, WA, NLRTFEZIPFE & & 4E
RE[WASTER 2, ROCHIZ /T 7R, NLR. LMRAI ] Ti2WiIPEIf &RF, Hihd Tl (AUC) il 0.738(95%CI
0.663~0.812) . 0.736(95%CI 0.660~0.812); PLRXJIPFIf: &K REHYIZWINMEA B, AUCIL }0.629(95%CI 0.545~0.714); Tfij
NLR. PLR., LMR=FBESISWIAE 13 T3 S48 65, AUCH0.760(95%CI 0.689~0.832). £5i& NLRT| /& ZIPFHEH
KAERFIISZFER N Z . NLR, PLR, LMRM = HBEAXHIPERE I A RFA —E 2B, H=&Bami2 kit

T3 HIE bR
(RBR] AV E] B 2r 44l s PRSP A S L A L /MR SR L A L A
BAZANNE A

Correlation analysis of inflammation index and idiopathic pulmonary interstitial fibrosis
complicated with respiratory failure
Jiao Huan', Li Longl’z’

"The First Clinical Medical College of Lanzhou University, Lanzhou, Gansu 730000, China

2Depart,‘ment of Respiratory and Critical Care Medicine, the First Hospital of Lanzhou University, Lanzhou, Gansu 730000, China

"Corresponding author, E-mail: llgqdbd@163.com

This work was supported by the Innovation Fund of the First Hospital of Lanzhou University(ldyyn2021-34)

[Abstract] Objective To analyze the correlation between inflammatory index and respiratory failure (RF) in patients
with idiopathic pulmonary fibrosis (IPF). Methods The clinical data of 169 patients with IPF admitted in the First Hospital of
Lanzhou University from January 2019 to October 2021 were collected, and then divided into the group with respiratory failure
(RF group, n=84) and the group without respiratory failure (non-RF group, n=85) according to the arterial blood gas analysis. The
clinical data such as blood routine and biochemical data were collected for comparison between the two groups. Logistic regression
analysis was performed to screen the possible risk factors of RF in IPF patients; Spearman correlation analysis was used to explore
the correlation between multiple inflammatory indicators and between PaO, level and inflammatory indicators; The diagnostic value

of inflammatory indicators was analyzed in IPF patients complicated with RF by using the ROC curve. Results NLR (neutrophil
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to lymphocyte ratio) and PLR (platelet to lymphocyte ratio) were significantly higher in RF group than in non-RF group, while LMR
(lymphocyte to monocyte ratio) were significantly lower than those in non-RF group, the differences were statistically significant
(P<0.05). Spearman correlation analysis was conducted on NLR, PLR, LMR and CRP, PCT and PaO, levels in all patients, it was
indicated that NLR, PLR were positively correlated with CRP and PCT (P<0.0S), while LMR was negatively correlated with CRP
and PCT (P<0.0S5), moreover, there was a negative correlation between NLR and PaO, level (P<0.05), and a positive correlation
between LMR and PaO, level (P<0.0S). Logistic multifactor regression analysis suggested that smoking and increased NLR were
independent risk factors for RF in IPF patients. ROC analysis indicated that NLR and LMR could be effectively used in diagnosis of
IPF complicated with RF, and the area under the curve was 0.738(95%CI 0.663-0.812) and 0.736(95%CI 0.660-0.812), respectively.
PLR had limited diagnostic value for IPF complicated with RF, and the area under the curve was only 0.629(95%CI 0.545-0.714),
while the combined diagnostic ability of NLR, PLR and LMR was higher than the three single indexes, and the area under the curve
was 0.760(95%CI 0.689-0.832). Conclusions  Elevated NLR is an independent risk factor for RF in IPF patients. NLR, PLR, LMR

and their combination have certain diagnostic value for IPF patients complicated with RF, and the combined diagnostic ability of the

three is better than the three single indicators alone.
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Tab.1 Comparison of the clinical data of IPF patients in RF

group and non-RF group

=] RF4(n=84) AERF41(n=85) y'/t/U P
PESI[151(%)] 1.808 0.179
5 54(64.3) 46(54.1)
s 30(35.7) 39(45.9)
AEHE (xks, %) 68.36 £10.96 66.01 +10.67 1410 0.161
U Ei(EED) 216.67 +369.25 90.59 +192.49 2.788 0.006
BMI(x+s, kg/m”’) 23.14+3.68 2328+3.69 -0244 0.807
e IR 52 467 (9) ] 1.803 0.179
7 22(26.2) 15(17.6)
g 62(73.8) 70(82.4)
WHPR IR S [151(%) ] 0.440 0.507
i 15(17.9) 12(14.1)
g 69(82.1) 73(85.9)
ALB(x+s, g/L) 36.08+536  38.83+442 -3.646 <0.001
TC(%+s, mmol/L) 3.61 +1.13 409+097 -2.992 0.003
TG (s, mmol/L) 1.29 +0.58 135+0.69 -0.614 0.540
HDL-C(x+s, mmol/L)  0.92 +0.28 0.99+028 -1.553 0.122
LDL-C(x+s, mmol/L)  2.33 +0.83 2.68+0.76 -2.904 0.004
WBC(x+s, x 10°/L) 8.87 £ 4.19 596+195 5769 <0.001
NEUT (s, %) 7109 +15.01  $9.68 + 1429  5.063 <0.001
NLR (s) 870+15.61  2.74+219 3465 0.001
PLR (x+s) 210.10 £ 215.67 13439 +73.61 3.047 0.003
LMR (%) 3.11+2.40 447+221 -3.832 <0.001
CRP(x+s, mg/L) 3070 £36.75  832+19.98 4911 <0.001
PCT (x+s, ng/ml) 0.60 + 3.43 0.06+0.13 1439 0.154
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B OXIPEEH K ERFMMELE MR R b 17 s
HlogisticM 47347, ZR TR, WHHFEE. ALB.
TC. LDL-C. WBC., NEUT, NLR, PLR, LMR,
CRP. PCTIHIIA Giit2¢ 5 X (P<0.05, 72).

2.2.2  IPFHEE I ZRFIYZ K Elogistic[nl 135 Hr 4k
BB RHERS A SRR LA R T £
K ZKlogistic[l 453 #7, 145 W A48 %4 (P=0.009) .
ALB(P=0.001) ., NLR(P<0.001). PLR(P=0.002).
LMR(P<0.001) ., LDL-C(P=0.006). TC(P=0.005).

&2 PR IFAREMHIH Klogistic ] 17344k R
Tab.2 Univariate logistic regression analysis of IPF patients

complicated with RF

it F B Wald y* P OR 95%CI

AEIR 0.020 1963  0.161 1.021 0.992~1.050
DT GRS 0.002 6.826  0.009 1.002 1.000~1.003
BMI -0.010 0.060  0.806 0.990 0.911~1.075
FILER L 0.504 1.785 0.182 1.656 0.790~3.471
BRI 0.279 0.438 0.508 1.322 0.578~3.025
ALB -0.116  11.544  0.001 0.890 0.833~0.952
TC -0.457 8.061  0.005 0.633 0.462~0.868
TG -0.150 0378  0.539 0.860 0.532~1.390
HDL-C -0.975 2366 0.124 0377 0.109~1.307
LDL-C ~0.581 7.632  0.006 0.559 0.370~0.845
WBC 0.310  22.031 <0.001 1.364 1.198~1.553
NEUT 0.060  19.527 <0.001 1.061 1.034~1.090
NLR 0.263 14405 <0.001 1.301 1.136~1.491
PLR 0.006 9.862  0.002 1.006 1.002~1.009
LMR -0.328 12370  <0.001 0.720 0.600~0.865
CRP 0.060 17.678 <0.001 1.061 1.032~1.091
PCT 0.006 4754  0.029 1.006 1.001~1.011

IPE. % KV B 2T ik ; RE. WP 5605 ; BML (R EEH5 %L
ALB. Fi#EH; TC. BHFERE; TG, =®cHil; HDL-C. &% g
H; LDL-C. K% EEIEE 1 ; WBC. M40 % NEUT. it
RLZNMEE 4 s NLR. HPER A0S R L A0 LA PLR. 1M/l
54N A ; LMR. R 4005 fRAZ AN LA s CRP. CIUY
;s PCT. A5 5

[AWBC. NEUT. CRP. PCTS5NLRAEFEM X ZR
(r4351)50.468 . 0.943, 0.448. 0.424, P<0.001),
HA X FEAFENLR, PLR, LMR, #HRWBC,
NEUT. CRP., PCT/517Z M Klogistic[HlH 43 #T,
G WR, WRTE . NLRI & & IPFE A IF A RF
2 ST e [ R 3R (P<0.0S, 3R3) .

x3 IPF)%%#ERFE"J%[E%IOgiSHCEUﬂﬁ*ﬁgﬁ%
Tab.3 Multivariate logistic regression analysis of IPF patients
complicated with RF

JiH B Waldy P OR 95%CI

DB GRS 0.001 4012 0.045 1001  1.000~1.003
ALB -0.060  2.045 0.153  0.942  0.868~1.022
NLR 0251 8207 0.004 1.286  1.083~1.527
PLR -0.003 0.967 0.326  0.997  0.992~1.003
LMR ~0.104 1.169 0280  0.902  0.747~1.088
LDL-C -0471 0248 0.618 0.625  0.098~3.976
TC 0232 0.100 0752 1261  0.299~5.326

IPE. $5 R VE R 1A B 2T 44k ; RE. 0PI 5835 ; ALB. A
NLR. AP R7 40 i 55 9k B 40 Ui s PLR. I /B 55 9k £ 40 i L
fE; LMR. kA0 5 5 4 He i s LDL-C. IR IR AR 11 5
TC. G JJH [



2.3 IPFHEH RYEFEFRNLR, PLR, LMR5CRP,
PCT. PaO,/K-F-HIAHICHE AT AT S NLR
PLR, LMR5CRP, PCT. PaO,/KF-iEf7Spearman
AT, 459 H%, NLR, PLRSCRP, PCT

NLR PLR LMR

NLR 0.673

PLR 0.598

LMR 0.673
CRP 0.448
PCT 0.424
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B IEAH 54 (P<0.05), LMR5CRP, PCTH A%
(P<0.05), HNLR'5Pa0,/KF 5 714056 (P<0.05),
LMR5Pa0, /K2 IEAH X (P<0.05, K1, 3R4).

2.4 NLR. PLR., LMR} = H B A2 HIPFHE L

CRP PCT PaO,

BEl1  IPFEH RAIETE bR Spearman A SC M A AH AR R

Fig.1

Correlation matrix of spearman correlation of inflammation index in IPF patients

IPE. 5 R VR H] BT 2T 24k ;s NLR. VL4050 A U8 s PLR. i/ MRS ik AN L (s LMR. R 405 A i L (8 s

CRP. C N 5 PCT. FREE R ;5 PaO,. shlikil 553 &

4 IPFEFRVEAEFINLR, PLR. LMR5CRP, PCT,
PaO, /K- I AHSCHE S BT 45 2R

Tab.4 Correlation analysis of NLR, PLR, LMR and CRP,
PCT, PaO, levels

Pais CRP PCT PaO,

fatn r P r p r P
NLR 0.448 <0.001 0.424 <0.001 -0.463 <0.001
PLR 0.376 <0.001 0.334 <0.001 -0.298 <0.001
LMR -0.467 <0.001 -0.357 <0.001 0.425  <0.001

IPE. B3R PRl ] e 27 44k s NLR. v 40 it -5 9k 1 40 it L
ff; PLR. /MR Sk AR AE LA s LMR. Ik L 200 5 PR 4 il
IfH; CRP.CREET; PCT. FEESZE 5 PaO,. MK A/

JFERFIROCHTIZ/rHr  FFNLR. PLR, LMRH
Wi = HBEAPITROCHZ 0 b, 4551 BoR,
NLR. PLR, LMRIZWIPFH # 3 ZREMHILZE T
L (AUC) 43 51°50.738(95%CI 0.663~0.812) .
0.629(95%CI 0.545~0.714) ., 0.736(95%CI
0.660~0.812), 1fif —HWKE M2 WiHE 158 T 34> HLIi
f8hr, HAUCH0.760(95%CI 0.689~0.832), HBURJF
0.702, 455 40.706(P<0.05, E2).
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Fig.2 ROC curve of NLR, PLR, LMR and their combination
in diagnosing IPF complicated with RF
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Y UTRE R (ESR) R IEME, HAEZFIGIRTE LT
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FEVE %<9 (chronic obstructive pulmonary diseases,
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FIRTREME ; FEMMIE « O LS 05 55 22 P 1 e s FR
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T TR R RS T 0 R A T A I R
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o5 FF b T RE R TS N3RS T S A O R 7
ARWFFE Spearmantf /AT 45 R iR, NLR, PLRY5
CRP., PCTH¥JREIEMK, LMRECRP, PCTH i
*, HNLR5PaO,/KFEMMEK, LMREPaO,/KF-
HEIFEADE, HEREMR —8 X458 R RV
FRNLR. LMR. PLRIEVFASIPEE S 4 0F 7 T HA —
FERIHE

NLR. LMR. PLR5 i £F 4 b 09 #H ST 5%
7%, NLR=SEILCRPHEHFIFEHR, REMS LI AR
BAS T S A5 AR SR, NLR= 5. 90 A F IPEAY
WRAER, BRI K EIM R EZ . HAh, 14EW
NLRE{PLRAS LA AR 51l R4S H g 22 M), &
iE RO S N FEIPF R R 3E CHEE R, RIEAE S
SRRy e ORI WANY v @) W N 7
T E AT LAE AT R PAl 98 08 RS e 4 A 5 04 f
PELIHE o W W IE 78 HE A B0 0 A5 R A RE A fih
L Y Y A % A AR AR T ek & R 4 i
SO E R AR PN S R B 107 NG X % e 1 O R o g =

il AT 3 35 A i2F 4 Ak A K T - B (transforming growth
factor-B, TGE-B)ififb . HLEF 4 40 M3 5 AL £F
HEANMI AL, HESIILT 4efb it & R PR AN
AR LT A AR W5 20 L RN 2T 4 20 ) AL 40 i, T k4R
PR 28 R S N FBE R A 2T 4 AL 40 i [ T~ 2 5 1PF
(9 TR LA D7) B AN 5 22 R 18 R 1
N, FRAZANMTELUE S | LR AR R 2R AR B
WA R R AR . R 4B Y S A T
FIAZR-1(IL-1) S R A TR =4, D% B %
A= A N 5 LIV 118 25 T 27 A BE A 3R 5515 i
EMBIER G, ERERG R E XEENE
FAUS S BRI T B — A BT 5 SR I B X e A O
FIALE], (Arpdkignie . PgiiE . o/ hRESS
4T AE AL i BEA BRALHRI ool A iz 8. B
SCHRARIE , PR ML A8 P 3 R 23 B Lk v ks 4
i 25 20 i 5B A 38 i, BTRANLR . PLR. LMRIEAR
X M AR S I R M, T X P RS R
RAEP, ARBFFELE 5 R, REAIPFE ZNLR, PLR
W FAERFAL, LMRIIBARTAERFA; ZHE
logistic Ml A/ BT 45 R s, WA . NLRFF & J2IPF
BF I L RE IS GRS R & -

PEAE , NLRIE 0] 1 Ky S W Py 1z T B R Ak A 48
AR 3™ T AR SR — TR IEAR WS L PR
BMIFI W AR A5 B0 B BF 28 45 S W 7s, NLR., LMR.,
PLRSIPFEH MG GE S E i 2 AH G, FEBIE
JIMlE R 4 I (FVC%) 5NLR . LMR, — %Lk
YRECE T 48 (DLCO%) 5 NLR . LMRZ [H] F7 7 %2
SRAYAHSCTES . WA FIT s, 48 X5 B A0 4k
AR =l N5 1 DR i T 2 X i )10 N R i V[ 4
RN, Heah, WAL, 12 W o 40 i
THBURPLET S AR5 — S I D B8 T [ 1 2 7. 7
MPHZE, IS p o g2 e, Xt F
" RF A7 EEHLAGE S B, NLRAL AT g J2 i
JBEAILIG Wi — A FHAEFR , YNLR > 11 BEHLXUES
K, R IEDY . ABFITROCHTLR /3BT 45
75, NLR., PLR., LMRK = F 4 X IPFEH I
KREA —EMIZEi N E, HPNLRIZWIPF & & I
R REAEE S E51K50.906, H =FHBESHLWHE
3RS bR, $2/RNLR. PLRJFiE A LMR[%
0] T IPF 3 3 R RERYIS W K s T PEAY . Y
NLR, PLR. LMRYEN S MHF8 bR -5 LA ) 5 5E B
A, RN . AR AN ST e R S
Z 5T A ORI, Bl 2 20 S8 E AT Ak S 2
SR RS bR, HESh RISl ST S kR
AR HBUZE . e . A TPERF

ZE bR, AR BN, NLRIEJZIPE
JERRFAMST G N2 ; NLR, PLR, LMRM =%



BAXHPEI R RFA —EMZWiNE, H=&FkK&

iz

Wi LT 34 IR AR . ABETEAFAE—E (1Y

JRFRYE, Wy s RS, B RN,

g

ATREAFAE A, IR B 2 KA AR B T HES

PERESE, AR X SERAE ARG W) S Hah 25284k 5 fili
LPHEAL R AR S

[ &%t )

(1]

(2]

[10]

Mikolasch TA, Garthwaite HS, Porter JC. Update in diagnosis
and management of interstitial lung disease[J]. Clin Med
(Lond), 2016, 16(Suppl 6): s71-s78.

Raghu G. Idiopathic pulmonary fibrosis: guidelines for diagnosis
and clinical management have advanced from consensus-based
in 2000 to evidence-based in 2011[J]. Eur Respir J, 2011, 37(4):
743-746.

Mungan B, Dicle CB, Bektas $, et al. Does the preoperative
platelet-tolymphocyte ratio and neutrophil-tolymphocyte ratio
predict morbidity after gastrectomy for gastric cancer?[J].
Military Med. Res., 2020, 7(4): 384-390.

Chen YZ.Internal medicine[M]. 9th ed. Beijing: People's
Medical Publishing House, 2018: 315. [[FlfiEk. WEFE[M]. 9
WEAb s R A H AL, 2018: 315.]

Raghu G, Remy-Jardin M, Myers JL, et al. Diagnosis of idiopathic
pulmonary fibrosis. an official ATS/ERS/JRS/ALAT clinical
practice guideline[J]. Am J Respir Crit Care Med, 2018, 198(5):
e44-e68.

Faverio P, de Giacomi F, Bonaiti G, et al. Management of chronic
respiratory failure in interstitial lung diseases: overview and
clinical insights[ J]. Int ] Med Sci, 2019, 16(7): 967-980.
Invernizzi R, Molyneaux PL . The contribution of infection and
the respiratory microbiome in acute exacerbations of idiopathic
pulmonary fibrosis[ J]. Eur Respir Rev, 2019, 28(152): 190045.
O'dwyer DN, Ashley SL, Gurczynski SJ, et al. Lung microbiota
contribute to pulmonary inflammation and disease progression
in pulmonary fibrosis[J]. Am J Respir Crit Care Med, 2019,
199(9): 1127-1138.

Zinellu A, Paliogiannis P, Sotgiu E, et al. Blood cell count derived
inflammation indexes in patients with idiopathic pulmonary
fibrosis[ J]. Lung, 2020, 198(5): 821-827.

Luo Z, Zheng Y, Yang L, et al. Neutrophil/lymphocyte ratio

(11]

(12]

(13]

(18]

(17]

(18]

(20]

Med J Chin PLA, Vol. 48, No. 3, March 28, 2023

is helpful for predicting weaning failure: a prospective,
observational cohort study[J]. J Thorac Dis, 2018, 10(9): 5232-
5245.

Ponti G, Maccaferri M, Ruini C, et al. Biomarkers associated with
COVID-19 disease progression[J]. Crit Rev Clin Lab Sci, 2020,
57(6): 389-399.

Kim A, Kim Y, Kim GT, et al. Platelet-to-lymphocyte ratio and
neutrophil-to-lymphocyte ratio as potential makers for digital
ulcers and interstitial lung disease in patients with systemic
sclerosis: cross-sectional analysis of data from a prospective
cohort study[ J]. Rheumatol Int, 2020, 40(7): 1071-1079.
Eraldemir FC, Musul M, Duman AE, et al. The relationship
between neutrophil/lymphocyte and platelet/lymphocyte
ratios with oxidative stress in active Crohn's disease patients[]J].
Hippokratia, 2016, 20(4): 268-273.

Ruta VM, Man AM, Alexescu TG, et al. Neutrophil-to-
lymphocyte ratio and systemic immune-inflammation index-
biomarkers in interstitial lung disease[J]. Medicina (Kaunas),
2020, 56(8): 381.

Nathan SD, Mehta J, Stauffer J, et al. Changes in neutrophil-
lymphocyte or platelet-lymphocyte ratios and their associations
with clinical outcomes in idiopathic pulmonary fibrosis[]]. J
Clin Med, 2021, 10(7): 1427.

Gregory AD, Kliment CR, Metz HE, et al. Neutrophil elastase
promotes myofibroblast differentiation in lung fibrosis[J]. J
Leukoc Biol, 2015, 98(2): 143-152.

Heukels P, Moor CC, von der Thiisen JH, et al. Inflammation
and immunity in IPF pathogenesis and treatment[ J]. Respir
Med, 2019, 147: 79-91.

Man MA, Davidescu L, Motoc NS, et al. Diagnostic value of
the neutrophil-to-lymphocyte ratio (NLR) and platelet-to-
lymphocyte ratio (PLR) in various respiratory diseases: a
retrospective analysis[ J]. Diagnostics (Basel), 2021, 12(1): 81.
Kawamura K, Ichikado K, Anan K, et al. Monocyte count and the
risk for acute exacerbation of fibrosing interstitial lung disease:
a retrospective cohort study[J]. Chron Respir Dis, 2020, 17:
1479973120909840.

Bernardinello N, Grisostomi G, Cocconcelli E, et al. The clinical
relevance of lymphocyte to monocyte ratio in patients with
idiopathic pulmonary fibrosis (IPF)[J]. Respir Med, 2022, 191:
106686.

(UG )





