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[ Abstract] Objective To investigate the relationship between systemic immune-inflammation index (SII), systemic
inflammation response index (SIRI), fibrinogen-to-albumin ratio (FAR), and disease severity as well as coexisting active pul-
monary tuberculosis (APTB) in patients with acute exacerbation of bronchiectasis (AEBE).Methods A retrospective analysis
was conducted on 206 AEBE patients admitted to the Department of Respiratory and Critical Care Medicine, The First Affilia-
ted Hospital of Harbin Medical University between January 2019 and May 2024. Based on bronchiectasis severity index (BSI)
scores, patients were categorized into mild (n=72), moderate (n=55), and severe (n=79) AEBE groups. They were also divid-
ed into APTB group (n=62) and non-APTB group (n=144) according to APTB presence. Clinical data were collected, and
SII, SIRI, and FAR were calculated. Spearman correlation analyzed associations between SII, SIRI, FAR and BSI scores. Uni-
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variate and multivariate logistic regression identified factors associated with AEBE-APTB comorbidity and constructed a no-
mogram prediction model. The Hosmer-Lemeshow test assessed model fit, while ROC curve, C-index, calibration curve, and
SII, SIRI, and
FAR levels progressively increased with disease severity across mild, moderate, and severe AEBE groups (F/P=136.677/<
0.001, 200.878/<0.001, 86.227/<0.001). Compared with non-APTB group, APTB group had older age, higher BSI scores,
higher hemoptysis proportion, and elevated SII, SIRI and FAR levels (X°/#/P=3.408/0.001, 4.545/<0.001, 7.937/0.005, 6.101/<
0.001, 4.972/<0.001, 5.535/<0.001). Spearman correlation showed SII, SIRI, and FAR were positively correlated with BSI
scores (r,/P=0.624/<0.001, 0.696/<0.001, 0.606/<0.001). Multivariate logistic regression identified older age, high BSI score,
hemoptysis, high SII, high SIRI and high FAR as independent risk factors for APTB in AEBE patients [ OR(95% CI)=1.067
(1.016-1.121), 1.107 (1.053-1.165), 4.177 (1.645-10.606), 1.003 (1.001-1.004), 1.274 (1.075-1.509), 1.280 (1.133-1.447)].
A nomogram prediction model was constructed and showed good fit (Hosmer-Lemeshow P>0.05). The AUC for predicting
APTB was 0.888 (95% CT: 0.837-0.928), with C-index of 0.888 (95% CI: 0.869-0.895). Calibration curves showed good con-

sistency between predicted and actual probabilities. Decision curve analysis demonstrated positive net clinical benefit when

decision curve analysis evaluated model performance, discrimination, calibration, and clinical utility. Results

threshold probability was >0.08.Conclusion Elevated SII, SIRI, and FAR levels are associated with disease severity and

APTB in AEBE patients. The nomogram model based on these indicators demonstrates high predictive value for AEBE pa-
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tients with APTB.
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For U B2 1. T D ERE (R) ( PT) |9 B A3 B Il 3 e A (R
(APTT) &I I R] (TT)

1.3.3  SII.SIRI . FAR 315 . SII( x10°/L) = PLT(x10°/
L) xNEU (x10°/L)/LYM ( x10°/L) ; SIRI( x10°/L) =
NEU(x10°/L)xMONO( x10°/L)/LYM( x10°/L) ; FAR =
Fib(g/L)/Alb(g/L) .

1.4 Stk R SPSS 28.0 Bk FEEE, 1
BT R RILL vxs Fon, A LR ¢ K256
BT 20T s THECEOR DUURL A 1B (%) o, A
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Mgk (C Tk A h 2 De sk it Ze D 1) 4k IR A 1Y
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ERAGIIFE X,
2 # R

2.1 A[FEYEE ™ E R E AEBE £ SII.SIRI FAR [t
% SIL.SIRI,FAR %, 5 AEBE 41 <9 & AEBE
H<H & AEBE 41 (P<0.01) , W& 1,

£ 1 AFEYFEE™ERE AEBE 3 SII SIRI FAR
[H (x+s)
Tab.1 Comparison of SII, SIRI and FAR in AEBE patients with

different severity of disease

MG BI%C SI(x10°/L)  SIRI(x10°/L) FAR
2B AEBE 4 72 367.03+190.11  1.62+0.98 0.07+0.01
EF AEBE 41 55 582.35£353.95  2.65+1.42 0.09+0.02
FF AEBE 4L 79 1054.152468.00  5.51%2.26 0.11£0.04
FAA 136.677 200.878 86.227
P <0.001 <0.001 <0.001

2.2 dE APTB 41 f1 APTB 4l G K%k b 53k
APTB 41 L %5, APTB 41 i & 4 % . BSI $F 4, W& 1 b

{5 RDW .Fib . PT APTT ,CRP ,PLT ,NEU ,MONO SII
SIRI .FAR J} &, MPV ,MCV  Alb Hb  LYM [&{% (P<
0.058% P<0.01), L3 2,
2.3 AEBE % SII SIRI.FAR 5 BSI ¥4 19 4H &4
Spearman #5207~ , AEBE £ # SII SIRI FAR
15 BSI P4 R IEAHSE (r./P=0.624/<0.001 ,0.696/ <
0.001.0.606/<0.001) .
2.4 Z[HE Logistic [FIIH/#HF AEBE 35 & Jf APTB
FsZm 2R LI AEBE B35 5 JF APTB Jy R AR & (K
N7 /R 07, LIRS  BSI PF4 W& 1M (F2/
73=1/0) .MPV MCV .RDW .PT APTT Hb CRP SII,
SIRI FAR (#2275 5 #4) J5 {H 5% A, Fib  Alb \PLT \NEU
LYM MONO 5 SII SIRI .FAR Wit KR A A)
Ry AR R R AR T B i R O v AR M R
N_lse (N FARXTHEO) VB WAEST R 80 N _1se fRRAESS
N FR2ZE H/ME (A _min) JEFI N B K N H, BEWE
PR AR XT3 A () AR d b A a0 19 () B PR AR R 4 1)
TERE . e 6 N EAT EFFEE M AR i, 43 )
AR BSI PE 4y & IfiL, SIT, SIRI, FAR, £ [H %
Logistic [MIH 45 5 R AR S BSTIF 435 W I
SII /& .SIRI & FAR & & AEBE %4 APTB 1y
SLIER R (P<0.05) , L3 3,

*3 ZMHHE Logistic FIH4 47 AEBE B34 APTB ¥ 1
RS

Tab. 3 Multivariate Logistic regression analysis of APTB in
AEBE patients

HAE B SEff Waldfi P8 ORfH 95%CI
W -6.265 3.637 2.968  0.085  0.002 -

AR R 0.065 0.025 6.631 0.010 1.067 1.016~1.121
BSI #F43  0.102 0.026 15.544 <0.001  1.107  1.053~1.165
% il 1.430 0.475 9.046  0.003  4.177 1.645~10.606
SII % 0.003 0.001 12.833 <0.001  1.003 1.001~1.004
SIRI 0.242 0.086 7.838  0.005 1.274 1.075~1.509
FAR 7 0.247 0.062 15785 <0.001  1.280 1.133~1.447

2.5 AEBE B34 APTB (1451 42 [ 15 0 A5 764 ) 7
“Hmisc” g AEBE B4 &1 APTB 151 £k & Tt
B Logit(P) = —6.265+0.065 x4 #% +0. 102 x BSI 11
43+1.430x1% IfiL +0.003xSII+0.242xSIRI+0.247xFAR ] ,
H-L K:56 x* =3.621, P=0.890, /L&l 1, “pROC” £
ROC MZ o, BRI {E N 0.28 I, 151 2k KI5 Al
il AEBE H % 4 Jf APTB B9 it 28 F 18 #14 0.888
(95%CI 0.837 ~0.928) , TR AR5 5 53591 °40.823
0.840, “Hmisc” 2, 1 000 Y% [ Bk ke 3 56IE, C
F5H0H 0.888(95%CI 0.869~0.895) , LI 2, “rmda”
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&2 4 APTB 411 APTB 41l R %R LA
Tab.2 Comparison of clinical data between the APTB group and the non-APTB group

I | 4E APTB 4 (n=144) APTB 41 (n=62) X2/t fE P1H

PERI (%) ] 5 82(56.94) 40(64.52) 1.029 0.310
E's 62(43.06) 22(35.48)

AEHA (ks , %) 62.29+7.09 66.60+8.79 3.408 0.001

W AR [ (%) ] 15(10.42) 10(16.13) 1.326 0.249

PRI H(%) ] 5(3.47) 5(8.06) 1.979 0.160

BSI #F43 (s, 43) 7.84+7.09 13.11+7.86 4.545 <0.001

IR FIL B (%) ] Z A 32(22.22) 21(33.87) 3.078 0.079

% 123(85.42) 58(93.55) 2.688 0.101

etk 1 116(80.56) 55(88.71) 2.043 0.153

1% 1. 27(18.75) 23(37.10) 7.937 0.005

PP R e 66(45.83) 30(48.39) 0.114 0.736

TR 191 (%) ] fR LR 27(18.75) 8(12.90) 0.436 0.509

Wi IR 8(5.56) 8(12.90) 2.321 0.128

TR 10(6.94) 3(4.84) 0.066 0.797

YK (s ) LDH(U/L) 179.07+37.88 191.24247.03 1.962 0.051

PCT(pg/L) 0.22+0.06 0.23+0.06 1.641 0.102

MPV (f1) 9.60+0.81 9.10+0.98 3.804 <0.001

PDW (%) 12.30+4.18 13.0429.49 0.592 0.556

HCT( %) 29.15+20.72 28.98+24.34 0.053 0.958

MCV (1) 80.74+5.24 86.98+7.05 2.767 0.007

RDW (%) 13.10+1.12 13.55+1.49 2.152 0.034

Fib(g/L) 3.22+0.96 4.05+1.28 4.548 <0.001

Alb(g/L) 38.90+3.19 36.17+3.36 5.550 <0.001

PT(s) 12.80+1.22 13.25+1.52 2.234 0.027

APTT(s) 31.32+6.93 34.10+5.87 2.958 0.004

TT(s) 15.81+3.03 16.09+2.83 0.603 0.547

Hb(g/L) 123.11£16.59 115.9121.52 2.351 0.021

CRP(mg/L) 17.65+10.92 21.95+11.84 2.528 0.012

WBC(x10°/L) 7.80£2.57 8.31+0.70 1.286 0.200

RBC(x10'2/L) 4.31+0.55 4.25+0.60 0.745 0.457

PLT(x10°/L) 244.35£53.21 290.69+67.86 4.781 <0.001

NEU(x10°/L) 3.90£1.79 4.97+1.44 4.149 <0.001

LYM(x10°/L) 1.98+0.66 1.64£0.51 3.575 <0.001

MONO( x10°/L) 1.19+0.38 1.42+0.33 4.149 <0.001

SIT(x10°/L) 553.32+368.34 970.79+481.52 6.101 <0.001

SIRI( x10°/L) 2.83+2.48 4.62+2.08 4.972 <0.001

FAR 0.08+0.03 0.11+0.04 5.535 <0.001

BRI 2% 75, 51 4 1 A 2R ) o000 ABE 5 15 B AR by 2
Wha, WL 3, BRSHTZR o, BIERER>0.08 I, 5112k
PR 1l PR 3R 25 >0, DL 4, ASTR] B (E AR AR SR
AN TRV e R PR SRR, 2 1 AR A6 ) T i v gL, ml ke
PR B 7 S OQ T 57 B2, mT e 0 vey 1) B AL
ABIRFE B (T RIS, 2 I 208 R ] 3 1oz A [ i PR
R, PR BB A PSRN HL

3 #
APTB 2 85 4% 73 BT B R g Ak 7 35 BRI B 1 3%
I BAT R, U R, 175 e 2 S i B 1 AEBE {4 AJF APTB BFIZ I BUAE

ﬁkﬁ,ﬂiéé{ﬁﬁﬁﬂﬁﬁﬁﬁ%%ii 50%""" o MlighA% Fig.1 Nomogram prediction model of AEBE patients with APTB
SCREY IR BN N Z — 0 E B SRR
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2 FILLEIFIELRLR) ROC £k

Fig.2 ROC curve of nomogram prediction model

B3 F L PRI TS R RS ofi i £

Fig.3 Calibration curve of nomogram prediction model

B 4 FILRII TR Y P S 22

Fig.4 Decision curve of the nomogram prediction model
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PG IE APTB,

JRUAE AN [l PR 3500 S RS 5 AT R TR) g o
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YL R AR K S 1 T 4 Mk I N, 5 B A R
05 LR AL BN RT3 5K | I S5 R T PR 25 A1 R
9 B A MR S A R Bt T R SRR A ELVE R
— P AP IR R R PLT IR P A JC A%
A, 3B R 2 e 4 1 il AR L T BE, TR PLT £
SRR A RONIRAS T TR ARG, BE RS AN M R T, £
i WBC 5548 198 M I AR 55 TBOKR, A 2 98 M e i
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RGNS ey e R O L e B S =N
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]S B 4306 4% P PR 18 a0F R 1 B 5 LYM A 46 T 4
JL B 2R AN [ SR A3 40, BE S 47 IR e 4 i
Tk 40 LR T G SN, LY M U R e Th e A2
P, EOR M s Y BRI R, SIT(H PLT,
NEU .LYM #45) F1 SIRI( Hi MONO .NEU ,LYM #4 %)
RERS LA WML R 1 2 17 7 fof RN G R0 IR S MRS F
SR bR EA R R Kwok 25 RIE, ST
T S A BE S TRAE B 2 0 RS 1S i B S
DIREREAR A5, Cirjaliu 25" BF ST 46 Y, SIRI T+ 5
AT TEER I B B A S B A LM L RE Y R AR
X, Chai Z&"HRIE SIRT AT FH T~ 5% 51 1 9 il 45 4% 5 3k
SEAZPERTER G, PR IE, N SIT SIRI Al RES AEBE £
LG AT A9 APTB YIS, AWF5E K
M, AEBE [ SIL SIRL /K- B 1 o o -, 6 B
SII SIRI 7] J Wt AEBE %% /™ & A2 B, SIL Fiy £ 2
KW PLT FINEU 3450, [RIAH R LYM 980 ; SIRT T
MAI MONO F1 NEU ¥4 /i, LYM />, PLT ,MONO
I NEU B3 208 0F 7 Ao s VA B R, gl 17 <,
T M RN B E T LYM s I e A S s D e R
B, BRSO i — 2P A5 SE S5 A R fg , 1 1T
# AEBE W9WTE . MAh, AWF5R 45 R s, SIT SIRI
FHiE 1x10°/L, AEBE & &9 APTB B9 RU: 430 I i
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1.003 % F1 1.274 15, % & A 2, £ AEBE & Jf
APTB BYTEBLT , 91 S I 5 R U2, A2 R 40 L (NEU
PLT MONO ) i 2 3 2 6 BE il K & R T, 1 iR <
P, i 7F 45 % 50 ROFE T A 1R 2% 5 LYM /920 DU i
REARAILIAR ) S B AR ) | S Ze D BEZ B AN, i 15/
LG bR AR T BEAK , i — 22 APTB B & AEFUE S,
M3 AEBE 85 G JF APTB By XU IE I,

Fib F1 Alb Y5 FFIEG BY, Fib £ R 20 301 2 b 2
F1, TR 2005 B R M R A5 i B b KR A
B, B2 5 AR TE LA , 38 BE IS S 40 B At a2 e
BN 5 T Alb J&—Fh 2Pk i A0 S 8 1, R I RE 2
Hed B3 R 5 Tz i, I e R G R MR
N, AERMER BRI 5 A i Sk 391 52 Ry 2
F1, I/ Al BG , FAR il 285 X ISR,
RERU L S e HLIR A v S ' B9 o, I
Fib Alb 7K F 5 3 A48 9 5K 58 & 1% i 51 % U1 A
FelO RO U HY | Alb AKSF ] B X 43 s
N 254% SR NG sh kb 454% . i, FAR Al fig 5 AEBE
BE TR E AR AT APTB BUIMISE . AR5 A&
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