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Risk factors for bronchoalveolar lavage times in patients with severe
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Abstract: Objective To analyze the influencing factors of the time of bronchoalveolar lavage (BAL) in
patients with severe pneumonia (SP). Methods The clinical data of 116 patients with SP who were treated with
BAL from January 2023 to March 2025 and whose condition, blood oxygen index and inflammatory index improved
after treatment were retrospectively collected. According to the times of BAL, the patients were divided into the
single group (62 cases) and the non-single group (54 cases). Univariate and multivariate logistic regression analysis
were used to analyze the influencing factors affecting the times of BAL in patients with SP, and the regression

equation was constructed to analyze its predictive value. Results The rates of plastic bronchitis, pleural effusion,
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mucosal erosion, duration of fever and lactate dehydrogenase level in the single group were lower than those in the
non-single group (P < 0.05), and the oxygenation index and serum albumin level were higher than those in the non-
single group (P <0.05). The results of multivariate Logistic analysis showed: Plastic bronchitis (O}?= 1.618,
95%CI: 1.074 ~ 2.437), pleural effusion (O}? =1.669, 95%CI: 1.074 ~ 2.593), mucosal erosion (0}3 =1.655, 95%CI:
1.112 ~ 2.464), long duration of fever (0}2 =1.578, 95%CI: 1.005 ~2.476), low serum albumin level (O}Q =1.605,
95%CI: 1.028 ~2.504), and high serum lactate dehydrogenase level (0}? =1.554, 95%CI: 1.073 ~2.251) were all
risk factors for increased BAL times in SP patients (P < 0.05). The regression equation: Logit (P) =-8.463 + plastic
bronchitis x 0.481 + pleural effusion x 0.512 + mucosal erosion x 0.504 + duration of fever x 0.456 + serum
albumin level x 0.473 + serum lactate dehydrogenase level x 0.441 (P <0.05). When Logit (P) > 0.89, the area
under the curve (AUC) was 0.903, the sensitivity was 88.71% (95%CI: 83.82% ~ 95.04%), and the specificity was
83.33% (95%CI: 73.20% ~ 90.88%). Conclusion The risk factors for the increase in the times of BAL in SP
patients include plastic bronchitis, pleural effusion, mucosal erosion, prolonged fever, lower serum albumin levels,
and higher serum lactate dehydrogenase levels. The regression equation constructed based on this shows good
predictive value in the samples of this study, but its extrapolation needs to be verified by multi-center large sample
studies.
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Table 1 Univariate analysis of the times of BAL in patients with SP

- P (%) SRS M) WA (%) s 15(%)
5 kS i o i B

HR4 (n = 62) 27(43.55)  35(56.45)  53.63+5.04  21.96+0.48  22(35.48)  40(64.52)  19(30.65)  43(69.35)
JELAR L (n = 54) 33(61.11) 21(38.89)  54.76+5.64  22.05+0.53  28(51.85)  26(48.15)  25(46.30)  29(53.70)
Y/tiE 3.57 1.14" 0.96" 3.15 3.00
P 0.059 0.257 0.339 0.076 0.083
- BIHE 41(%) RAETRAL 191(%) IBRLRAE 15 (%)

g ML iR  RRIE ORISR AN At A &
HRA (n = 62) 24(38.71)  12(19.35)  8(12.90) 3(4.84) 26(41.94) 29(46.77) 7(11.29)  6(9.68)  56(90.32)
JEBR L (n=54)  26(48.15) 13(24.07) 9(16.67) 4(7.41) 22(40.74)  23(42.59)  9(16.67) 41(75.93)  13(24.07)
X/HE 1.05 0.38 0.33 0.04” 0.42 52.56
P 0.306 0.537 0.568 0.850 0.672 <0.001
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Table 1
- M 11(%) KAEGTRI H1(%) ﬁﬁi&;ﬂ&%i ZATEIIRE R (%)
A 7 SCRUEMHIE O REEEE AUERIL = 7 = 7w
AR (n = 62) 4(6.45)  58(93.55)  14(22.58) 6(9.68)  2(3.23) 6(9.68)  56(90.32)  3(4.84)  59(95.16)
JE AR (n = 54) 12(22.22)  42(77.78)  18(33.33)  13(24.07) 7(12.96) 10(18.52) 44(81.48) 8(14.81)  46(85.19)
X fE 6.04 1.67 4.37 2.58” 1.90 3.35
PfE 0.014 0.196 0.037 0.108 0.168 0.067
- ABERTH A Z A 5 d 1(%) TEVEIRA (%)
E o TH BRI AR SIEAE Y IRIIGZ
AR (n = 62) 4(6.45) 58(93.55) 35(56.45) 39(62.90) 52(83.87)
JELAUR A (n = 54) 9(16.67) 45(83.33) 33(61.11) 35(64.81) 50(92.59)
Xl 3.03 0.26 0.05 2.07
PE 0.082 0.611 0.831 0.150
BALFAERTARREE T2 Bi1(%) vl dE RS 1A] 3] (%) HEVEUE R 61(%) AR RAEARSAMAEE 51(%)
it SR W B
P P <20 min >20 min <200 mL > 200 mL = i
HRH (n=62) 35(56.45) 27(43.55) 27(43.55)  35(56.45)  37(59.68)  25(40.32) 3(4.84) 59(95.16)
FEMRL (n=54)  21(38.89) 33(61.11) 21(38.89)  33(61.11)  23(42.59)  31(57.41)  8(14.81)  46(85.19)
Xl 3.57 0.26 3.37 3.35
PAH 0.059 0.611 0.066 0.067
4151 RAMIY M g :sl’ﬁ? ﬁf':f“ *‘ﬁzfiﬂ@ it (fil f?’f/) D—iﬁl%jt/(mg/
HRH (n = 62) 6.75+1.32 89.47+7.69 52.84+6.59  284.57+16.58  82.49+2.48 14.03+2.05 2.98+0.34
JEAR A (n = 54) 8.93+1.50 87.95+8.58 54.11£7.69  254.39+13.82  83.27+2.84 14.35+2.18 3.04+0.48
YAl 8.33" 1.01" 0.96" 10.56" 1.58" 0.81" 0.78"
PlE <0.001 0.316 0.340 <0.001 0.117 0.417 0.435
- C R/ AR SF4El FLER I SRt/ JUUR Vit ) Tt/
(mg/L) AL (u/1) (g/L.) (u/L) (u/L)
AR (n=62) 93.28+17.59 39.28+2.95 42.93+2.28 348.38+18.69 9.19+2.93
R (n = 54) 99.58+18.05 40.38+3.28 38.79+2.87 439.62+24.38 10.28+2.98
P AIEN 1.90" 1.90" 8.65" 22.77" 1.95"
P 0.060 0.060 <0.001 <0.001 0.053
T D) R 2) RIS
22 EZTEREHEERROC curve T4 H=0, FHWRA=1) KRB, 3025 72%

Y-S DTN RS K - S & SR = & R
FUIR I AN K - 4 DS AL oy — oy A, i
1 Z R Logistic A 70H7, LI BALIKEUFAH (K

2 1Y ROC curve, J15H 14 T 1 1 (area under the
curve, AUC), FEIEZPEFEE (Youden FEEN = fBUEE
FE + FRSRE-1) o MU F8 B KA I X oL B U1
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K7, M AEMA <35 gL~ “BAR7, s FLER N A
fiti >250 WLy “$8m7 . LA R LA R AR )
KA, W72 HE Logistic WA 1) EE&48
#. h270.56 mmHg H A, <270.56 mmHg H A A 16
BORAR, Ume KRB (Z9848%0=0.681) #ix,
AR (T SPAHSCAIFZE (AR SEURE 2% (e, H
52 PENE 0 38 28 & 1FE  (acute respiratory distress
syndrome, ARDS) FIAE X 445 46 <300 mmHg
ATV 0 —3; 2) KAEE: DA7 dRR, =7 dE
SRR K, <7 dRIEFIER, 2% (PHE
BN AL DX AR 15 1 il 92 12 W RR T 46 B (2016 4F
Ji) ) TR ST SPIAYT N AL AR AT A 3)
MG EEEKFE: U35 gL AR, <35 o/L5E UMK
FHEEFIMAE , 2% I R E T2 Wibn i X ABEFE ROC
curve 7P AT I e R 548 80 (Z98548%0=0.611); 4)
75 FLBR I SR LA250 w/L AL, > 250 w/LiE
SURTHR, SEARBER KRS (1 L BR R AR5
ROC curve 7317 (e R 2P EFEEL (98485 = 0.640) .

W2,
2.3 ®Mm SP #=#& BAL X # 1 % [ = Logistic [ )5
ST

ABALUAL (BK =0, dEHR=1) IR,

iy —N=|

iR =N

FRHERE S P<0.05s A REENAZE, RH
Logistic Z R Z [IHMA (BRI #EA L, Enteris, 5l
AKAE«=0.05) #HFT0H7. HASERE =T .
WA (£=0, £=1). lEHEK (&=0,
=1, FHIREEL: (=0, &=1). A& (&
AE) . A FastiE] (SEE) | I A E K (52
{BD) A E FLER I SR KT (SEIE) o Logistic 24
KENESHr (R A L, SIAKAMEa=0.05) Z55%
SR WEER (OR=1618, 95%CI: 1.074~
2.437) . KiE B (OR=1.669, 95%CI: 1.074~
2593) . FiEBER: (OR=1655, 95%CI: 1.112~
2.464) . RIMEHAK (OR=1.578, 95%CI: 1.005 ~
2476) . Il 1% 11K P 1€ (0 R=1.605,
95%CI: 1.028 ~2.504) FlIfil 1 7L & Wt &l /K F &
(OR = 1.554, 95%CI: 1.073~2.251) Jg S5 SP ¥
BALWREGE IS fER 2 (P<0.05), W3,

2.4 N SP 23 BAL KB EA 5 2R KT
W Lk ERAGIFE LR E, fARIEY
FE: Logit (P) =-8.463+¥ 1551 x 0.481+ iy i 1

W x 0.512 + BHIFEBERS x 0.504+ K REL x 0.456+ 115
F1 8 (K OF x 0.473+ I 7 FL R I S0 7K 7 x 0.441
(P<0.05),
2.5 =M SP HF BALXEM E P A EFNMNE

F HIZ W28 Logit (P), 2z Tl SP /224 BAL
WL ROC curve, 4 Logit (P) >0.89Hf, AUC K

0.903, B B B K 88.71% (95%CI: 83.82% ~
95.04%) , 5 B K 8333% (95%CI: 73.20% ~

90.88%). VLK1,

F 2 ESTEREHMERROC curve B4R
Table 2 ROC curve analysis results of optimal truncation values of continuous variables
2% HUR RS
[HZ= AUC(95%CI) PYER %
£ AL T . FAK A
G VIR 2B P 5000 i, %k T (2 30 T il
AATEBUmmHg ’ 0 92'9) 270.56 mmHg  0.681  87.92  80.15  HISEHFIEAIRAAUMLAES % (L, H 5 ARDS AfiHk
’ TE PR A TER<300 mmHg F T 7 16—
o 0.872(0.802 ~ 7.2d L AT AR AT 2857 BN PG I 8] 53 (7 )
S AR [E]/d 0.681  81.54 86.55
0.942) (HUIE7 d) —3
0.843(0.768 ~ 34.8 /L
LT 2R 1/ (/L) . & 0.611  77.87 8323  HEIRACEEE HMEZWikRE( < 35 o/L)—3
0.918) (B35 ¢/1.)
0.841(0.768 ~ 249.5 u/L,
LT LR 5 2/ (u/ L) ( Co 0.640 8223  81.82 HARKIRAIZHE(E R(250 /L) 5
0.914) (B 250 u/L.)

- 44 -



557 4 LR, A TR S R SR S B R
F: 3 ISP EH BALXEA % E Z Logistic B34 #7
Table 3 Multivariate logistic regression analysis of affecting BAL times in SP patients
SES B SE Wald i PIE OR 959%CI
ST 0.481 0.209 5.297 0.021 1.618 1.074 ~ 2.437
i s AR 0.512 0.225 5.178 0.023 1.669 1.074 ~ 2.593
RFMEBE S 0.504 0.203 6.164 0.013 1.655 1.112 ~ 2.464
AATEEEAR( <270.56 mmHg) 0.512 0.284 3.250 0.071 1.669 0.956 ~2.911
B EA (> 7 d) 0.456 0.230 3.931 0.047 1.578 1.005 ~2.476
MY FEE KRR (< 35 g/L) 0.473 0.227 4342 0.037 1.605 1.028 ~2.504
L3 FLAR W SR K 45155 (> 250 w/L) 0.441 0.189 5.444 0.020 1.554 1.073 ~2.251

100
80|

60|

THURE /%

40[

20

o AUC = 0.903
- P <0.001
0 1

1 1
0 20 40 60 80 100
1-FE5 %

1 EFFEB SP £& BAL X ## ROC curve
Fig.1 ROC curve of regression equation in predicting

the times of BAL in SP patients
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15.1364211.68 =224.41, i B # H  Logit

(P) =224.41, JRET0.89,
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3 itig
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W DR TR A MR e AP 0
B K IR T, 2RI 2 L
IR TIE RS 2GR -

20 11 A B PR R B Ry PR, R I YRR A A A
RIS &, W RETT 22 WIE TR A REIRIS B M Ax
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I RUBS: , SRR A4 260 BT I e LA — UK T e, PR B,
B3N T ZUBEVE IR . Aok T #E—2 R H3C B
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TR A VTR G W) T L A Y PEET 0.050, B
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VR AE TR AE G, ARG AT i KRR AR i — 25
it
3.3 MEAPAFREMTNMNE

A5 AR 2 (K 2843 M 235 SR F A 6 A [ 051
FE: Logit (P) =-8.463+¥ A1 FE I x 0.481+ iy i £
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