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Abstract

Objective: To investigate alterations in peripheral inflammatory ratio indices and coagulation pa-
rameters in patients with community-acquired pneumonia (CAP), and to assess the incremental di-
agnostic value of inflammatory ratios beyond conventional laboratory markers. Methods: This ret-
rospective case-control study included hospitalized patients with CAP and healthy individuals un-
dergoing routine physical examinations. The neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), systemic immune-inflammation index (SII), C-reactive protein (CRP), and
coagulation parameters were compared between groups. Group differences were assessed using
the Mann-Whitney U test. Associations between inflammatory and coagulation indices were evalu-
ated using Spearman correlation analysis. Separate multivariable logistic regression models incor-
porating different inflammatory ratios were constructed, and model performance was assessed us-
ing receiver operating characteristic (ROC) curves, Akaike and Bayesian information criteria
(AIC/BIC), and reclassification indices. Results: Patients with CAP exhibited significantly higher lev-
els of inflammatory and coagulation-related parameters than healthy controls (all P < 0.05). NLR,
PLR, and SII were positively correlated with fibrinogen and D-dimer levels (all P < 0.01). Multivari-
able analysis identified CRP and fibrinogen as stable independent factors associated with CAP (all P
< 0.05). Model comparison showed minimal differences in AIC and BIC. Reclassification analysis
demonstrated that adding NLR or PLR significantly improved overall risk reclassification (NRI P <
0.01), whereas SII provided no incremental benefit. No model showed significant improvement in
integrated discrimination improvement (P > 0.05). Conclusion: CAP is characterized by enhanced
inflammation accompanied by coagulation abnormalities. NLR and PLR offer limited supplemen-
tary diagnostic value beyond traditional markers, whereas SII shows little incremental utility.
Jointly assessing inflammation and coagulation-related indicators helps to more comprehensively
reflect the laboratory characteristics of CAP.
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[2]. WFFCINT, CAP [p BT RE R At & 5 #8 JAE A, 3 PFBE 4 B JORE B B K e ML Dy e, I8 T REAR
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HELEAEL(NLR) I /N /it 2 4 LEABL (PLR) A 28 Gt G 8 20 Fia (SN SR IR T FLIML A FUAS I, FA 3R HL

DOI: 10.12677/acm.2026.163940 1570 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2026.163940
http://creativecommons.org/licenses/by/4.0/

FRE %

R A4]. BEAEATEHR7R, NLR 5 CAP [P ™ AR E KIS AH G [5] [6], PLR A1 SI R GLME gk
o RS EME TR 52 B DG [7]-[9]- AT, B 09T 2 S A T 7™ B R R DP A B8 AU Tt [10], %
T CAP [ P JO0E [ 5 88 1ML T g 5038 2 18] 58 R I R G o3 M AT ARG A PR, D0 e = A BT (1 0] R
W7,

B Th e 2 ELAEIN 2 PR RE R B ., B RIS B LB S T (R (PT) A 350 20 68 1L s BT R (APTT)
Yo ot P () (TT) 5 TR PR AR e 30, DA ST 4R (R (FIB) K D- - RARIIAS (B[ 11] [12]. I &R 481
SRR I 98 955 R 06 Js . 25 D) RH 5%, 8 FH B AR FH G [ s e o i3t Jo % 0 2 U 09 0 XU [ 13] o SRV e
H AR 5T 2000 150 51— B LS 500 2B [14], AR ERZ N < JE - il ARG A A, IRAER
M T A R &R

BT LidE s, AW G @A NBEAXTR, L CAP 535 41 & I JRE UAE K e i DI g F bx 1)
ZE5t, AT CAP B3 N0 98 RE T A 5 3 48 b2 (B AR A OGP o [RIRSE, Sl ik A4 S AN ) 90 LA 1) Logistic
[ AR IR 454 ROC HI 2k SRy L Asciadn,  PRAl FLAE CAP it BhiZ i v i 340 31 2 e S 3t == A0 A

2. ZINEH*E
2.1. FAEHR

AT TAERG T USRS G] - XHIRBE . B 7O RITE F 8 R MR EE R, Yk 2025 4 5 H & 2025
11 H#i2 79 CAP 1) 349 B &N GIA, S0, R IZ e #E 4T i e 25 (1) 349 45Nk
TR SN, AF o X A

PNHEBRFRE

YINFRHE: CAP ZH BB E YRF & (b B Rl N X A5 M il 2812 W FLVG 97 45 56 (2016 SERR) ) FE2 Wbt
Ry >18 %, (EREHAMRISE BRI E FL. SR S Bt ThREAH SR, FLI R Tkl 52 . fid BT R 2 D [ 34 4k
R NBE, G 4E R E s B R GeE ,  IF 58 UM SE 5206 S A 7 .

HERp bR &% MEMR . B 55ty . MR ASPIReU™EF. Bty &, TEZ
By DU/ B G INHIEIT s IRIRTTRIA 2

M T B IR AR EAE TR, A LEEDNABAGER, FoBEd AR R SE, F
AR [F R A S R .
2.2. WAIBIRRENX
2.2.1. KAEFEFR

AT TAEREA T BB MR ER . M R 2 IE A OS2 06 =805 . B CRP 4b, 585G T84l
JH TR A ) e 9 9E P FE A
2.2.2. B MIhEEIEHR

WS M T REAH 523845, 3% PT. TT. APTT. FIB & D-—%{k,
23. GirEAE

Guit T TE SPSS Bt b 58 L. 2 IR A 46, LR AR B3 R BAEA/AT, DL A4 &% DU 447 B [M(P25,
P75)1% . AIAILLECR A Mann-Whitney U k%, 73R8 R DAL (%) K w, KA @2 K. /£ CAP AW,
% FH Spearman AH 0 HHR T R AEFEFR(NLR, PLR, SII, CRP) S5t IEFR(PT. TT. APTT. FIB J% D-—%
W) PISRBAE DL DAL IMARAR(FIB. TT)MEEERIERL, 7EHIEERE AN CRP JANF 4 5E H{E (NLR.
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PLR = SI)& 7% K% Logistic [AIHBA, R ROC #iZk J2 AUC - #5188 /1, FEiEd AIC. BIC H
BASTIRLA DL 15 NRI AL DI Al 200 ELE 3 B2 W . ST 3035 R A AR SG, LA P <0.05
N7 R BA G R SR E bR

3. &R

3.1. FREAELRIFELLE

AWFFRILGIN CAP 4H 349 1, fi FEXT AL 349 1] . CAP 4151 FE ok HE 2F 78 A2 5 Ko M ) Ky 1 T 22 57
BIRIEFNG i3 (P> 0.05), WLILLASAEEA Al tbik. AR BYE W% 1.

Table 1. Baseline characteristics of patients with CAP and healthy controls

%% 1. CAP A 5B R} IR 4R B EL4HFEEL 45

A CAP 4H(n = 349) ek FEXH IR 4 (n = 349) P
HEREIM (P25, P75), %] 52.7 (41.0, 63.0) 52.0 (41.0, 61.0) 0.081
PN (%)] 0.076
p-gcd 149 (42.7) 153 (43.8)
Eitis 200 (57.3) 196 (56.2)

s R L A7 8(P25, P75) R, ZHTE] LUK A Mann-Whitney Ut s 51 LAGI % (%) %, IR LUK A 2 ki

3.2. CAP A 518 B3t B4R S iE A R M 4B HREL 3B

AW LRGN, CAP AL A ML JREAH SR bR KP4 iy T ot BN, B335 CRP. SII LA
K NLR Al PLR, [l ZRBEA G145 (P <0.001). BLThAe s B, CAP 474 PT. APTT &
TT Z55EI T R 38 A5 7 T S5 fd B BRAA/E 22 57, AN FIB Al D- R AR /K P T 5 R 4L (P < 0.05), H Ak
B WK 2,

Table 2. Comparison of inflammatory and coagulation parameters between CAP patients and healthy controls
% 2. CAP A 52 FRX BRLA SERE KR AR AREL 4R

fatr CAP ZH(n = 349) it B ZEL (n = 349) P1E

RAEFEHR

NLR 3.54 (1.93, 6.83) 1.78 (1.34, 2.53) <0.001

PLR 151.80 (108.35, 225.67) 115.21 (96.37, 143.45) <0.001

sl 788.16 (425.02, 1655.57) 414.00 (302.45, 652.85) <0.001

CRP (mg/L) 28.27 (5.07, 85.21) 1.36 (0.70, 2.83) <0.001
gl Ep

PT (5) 12.70 (11.70, 13.10) 12.40 (12.40, 12.40) <0.001

APTT (s) 30.90 (29.90, 35.20) 32.10 (32.10, 32.10) 0.004

TT (5) 15.20 (12.60, 17.40) 17.00 (17.00, 17.00) <0.001

FIB (g/L) 3.50 (3.01, 4.79) 2.42 (2.42,2.42) <0.001

D- - EfR(mg/L) 0.41 (0.29, 0.58) 0.30 (0.30, 0.30) <0.001

e WEER AR B U B R R, AR 2 R TR Mann-Whitney U 4856 .
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3.3. CAP AR fEa#5 5 B I 15 ¥R a0 HE S 4 43 4

Spearman FH5< 43 Hr F T 1FA4G CAP B RIETRIR S M SH 2 ML R, 4R E/R, 75 CAP 4N,
NLR. PLR /% SII 5 FIB il D- SR R IEAROE, MEHEREA ST E X (P <0.01).

CRP 5 L3P I00 ¢ M 7= Fa b X SCTRRE B BN 3 (P < 0.01). MHLLZ R, AMA M ARESES PT.
TT. APTT BEIES RFEAR 2 AR 55, L2 R WS B0 M Geit o0k VEAIFRFRA T35 3.

Table 3. Spearman correlation analysis between inflammatory indices and coagulation parameters in patients with CAP
% 3. CAP AR FEIR PR SR IE#R 2 [B]8Y Spearman 8% 53 #fr

RAEFRAR PT TT APTT FIB D-— Bk
NLR 0.299** -0.013 0.019 0.317** 0.357**
PLR 0.174** 0.034 0.029 0.257** 0.298**

Sl 0.266** -0.018 0.022 0.335** 0.345%*
CRP 0.311** -0.103 0.096 0.412%* 0.356**

7E: p N Spearman HIE A%, ** P <0.01; RApEHERLLH R L.

3.4. NEIZAEELEERIAY Logistic EYFHHT

NI G 98 RE LU AR 2 [RI SL 2R PERE A, 43 A i = A 2 [R5 Logistic [F]GFE%Y . 7EBL%Y A (CRP + NLR
+ HEIMFEFR). #7Y B (CRP +PLR + #EIFa#r) LA C (CRP +SIl+ #tlifa4r)+, CRP Al FIB #°5 CAP
[PIBRALAH C R 2R (3 P < 0.05), 11 8% 90 HUABAE RS 1E J5 3 AR R ML Ge vt 24 7 S 5 BN () (TT) 75 %5155
A5 5 CAP 2/AHK(OR<1,P<0.05). BERMAMELE RN, =MEAE AIC #1 BIC fHiEiT, $2
ANANE) S LU R ) AR S e 22 A R . L2 4.

Table 4. Multivariate logistic regression analyses of different inflammatory ratio models
= 4. TEIRAELLEEEE Logistic BIYA53#E

A 2 A (CRP + NLR) i B (CRP + PLR) B C (CRP + SII)

CRP 1.023 (1.012~1.035)* 1.024 (1.013~1.035)* 1.024 (1.013~1.035)*
RAE AR NLR:1.014 (0.926~1.112) PLR:1.000 (0.999~1.001) SI1:1.000 (1.000~1.000)

FIB 19.573 (10.678~35.973)* 19.698 (10.76~36.051)* 19.725 (10.774~36.110)*

TT 0.729 (0.639~0.832)* 0.727 (0.638~0.829)* 0.727 (0.637~0.829)*

AIC 431.920 431.934 431.840

BIC 450.120 450.134 450.040

e FTA R R E B L FEFR(FIB, TT), #{H LA OR (95%CI)# /R, * P <0.05.

3.5. AEHERA ROC HiZk o Hh

ROC MiZk /B, FEREEIAETY(FIB + TT)HA 8 & H A6 J1(AUC = 0.935). 7EIFERE E 5350
A NLR. PLR FISIl J5, AUC Zr4%15 0.937. 0.935 11 0.935, #iAZRHIR. 450K, SRR A
HEE S EAL T3 R /KT, JORE EUAE PR bR B4Rk AUC PR THIR BERE /N, ARG EE BVE LI 1.
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Figure 1. ROC curves of different models for the diagnosis of CAP

1. FEMEEISHET CAP B ROC Hi%k
3.6. FEHEEZ EME S EKBE D

FEREAHAE MY E 737 51N NLR. PLR A1 SIS FEAARL, JER A NRI AL IDI PR S . 25
IR, NLR (NRI = 18.9%, P = 0.009)1 PLR (NRI = 33.2%, P < 0.001) % 2 o8 A 8 1) A A4 8 73 2K ik
1, 0 SH AR BRI EME(NRI = —26.4%, P < 0.001). =FHRIH IDI YoRIER G2 B3k WE 5.

Table 5. NRI and IDI analysis results after adding different inflammatory ratios to the base model

% 5. FEIRELLEMAEMIERFA NRI 5 IDI SR

A NRI% 441 NRI%

fatn SE NRI % (95% CI) P A (Group = 1) (Group = 0) IDI (P {f)

NLR 18.9% (4.8%~33.0%) 0.009 —20.3% 39.3% 0.000 (P = 0.252)
PLR 33.2% (19.5%~47.0%) <0.001 ~16.3% 49.6% 0.000 (P = 0.861)
SIl —26.4% (-40.5%~-12.2%)  <0.001 14.0% ~40.4% 0.000 (P = 0.809)

TE: NRIDNE P RBGEIREL, IDI NG HIM SRR %L FH1F4115 CAP (8% (Group=1), JAFF{RATE i FEX I (Group
=0)o R YEEIMIGFRREY, SHrRE L SRR IR A6 W JE FUAE . NRI > 0 R X 73 BE J) i3

4. g

AHIE G HE T B O B REAS [ I RESHE , Xof L DX 3R AF 4 Mk 28 (CAP) S8 387 41 JL I 98 K F b A ik I T e 2
BHHT T REM T . S5RER, SEEXIEML, CAP 5 2 WA IE Kt M S br i B AW 7 IEH
ZHVAH, 7R O I AR A PR T R e g, A A A BE A (R E 1 4 B R SORE SN A g TR
AL [15].

BEAEREFENN, CAP IR AR SR Se R S I B IR G . FEIR G R B, rh MR 48 R
B o1, BB THE[16], bk A0 B v HOE e FE s, IX AR LU R 8 R sy NLR (7 [10]
[17]: ML/RAE RAES Bifil R T AMN S 5 1k, ARy e AR 40 (g 1 40 i 3246 5 N e 4 [18], H
ERBE T PLR 5 SRR EEME B . ABF7TH CAP 41 NLR /K°FIH S T et IR, HRiZIBbRAEns /e
—ERRSE R B RIEROEIRAS . T XS HEHOR B BRI B, ARVl AORE SN 71 AR
77 TH BN, HH A PR PR 7 % 1 5 5 T A A
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WEAESR, 2T ST 98 RE [N 5 B I R RG22 [ AE CEAH ELRE ), B “ 200 - i BAE” 8¢ “ 4
ReVE AR TE i (immunothrombosis) ” o FEERGCIRA T, 0RE RN AT AF B L ) B2 ThaE o, &5k
PRGOS o TS, I 2R G0 i 5 T Bt ] BT 98 0 S B AR — S8 SR [19] . ASHF 5T ¥ Spearman AH G
SR SR, NLR. SIS 5REHE S FIB. D- S AAKE R IEASS, X MG AR IZ TS T CAP i
T 98E [ N5 e ER AS T R [R5 AR E AW Ao

TEZ K E Logistic [mIH50 4, CRP 5 FIB fE &AL By 9k (ARSI A G IR R, T AE LUAB AEAR
1EJa R GRS G2 7 o AR AORE FUAB AR Y () AIC AT BIC {32530, $R =R ALl & P R 25 5
PR o g Il A 1) (TT)E AR AL 35 5 A (OR < 1), 278 CAP HE n] REAEAEMIXT R 00 TT. IX 1] R
HEYUIRE T RIEN T FIB JHE A k. FIB fE VBRI FR, RSt EYE, Htmitn
RRE N S EEML R G SE R EGE[20], ATERN R Ry TT 4iki. BT TT ZZ MR RPN, HikK
B XA TSR IR .

7R RE M AR Y b 5] N RIE LB G, 2R S, NLR i PLR AT SCGE AL SR B 4y 25h8 7), 3
HPLR SCE BN T SR B/RIGENE . AR 1D RB BN Grt 2= B A ,  $7R 200 LU AE X
AR RS X 7 BE R A R o BT &, R0E O E R H 2 PLR)TER: Sefibn bt b BA — @ fh i e, H
FER BN AR R -

MG R F R, AHIEFE A 40N 48 bR 08K U5 T R0 2 S e L T e A, EA R (8 . AR
ik, EEMGEMA, BABRIERAE ). ElRIKSE, BCA Pl 2O 5 BHIUIRES, 7Ty CAP
(0% B2 WA B I 4 T (9 SR A0 = AR, R Dy 58 2 B2 B i WD T A A o e (1 A Bz Wi [21], HA BT
R TR X A B AR BRSO

R FAFAE—E RRYE . B, AT ARG BB 78, 45 3 (0 AN AT) 35 42 2 vt N B
B BIE . R, AWEFRN BF R L R E IR B & AT 0T, T REAF ARV TR TR
. dhabh, AR E B CAP B S5 Bt I Z RIS I X 2y, Ak — 25 4 s ™ SR FE sk il
Fabr, AT CAP [ 5 543 B B Beis ™ s AR P HEAT 40 J2 o0 M, AHOCHR BRAEAS A I PR B o ) R BT A
Ry 5 SR Tt — AR .

5. &

AWFFR R, CAP HEAEAE T2 1 JOREMOE S e L 5%, RE U E 5 47 4E 8 A R D- 5B 1R 5 1IEAH
K. CRP FI4T-4i 25 5 VA e M ARG R R« B 2R Hrddsn, PLR AT NLR 7EA& Gt ifn i 7 B aily - B A
—EMEME, TSI REREZESGE. BEAITHERGE SEILTEnE B T 583 CAP RIS =4 B2 .
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