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Analysis of distribution and culture results of pathogens in sputum and bronchoalveolar lavage fluid
from patients with pulmonary infection
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[Abstract] Objective - To analyze the distribution of pathogens (fungi and bacteria) in sputum (SP) and bronchoalveolar lavage fluid (BALF) from
patients with pulmonary infection, and explore the value of the two kinds of lower respiratory tract specimens in the diagnosis of clinical infection.
Methods - The culture results of SP and BALF specimens from patients with pulmonary infection in the Department of Clinical Microbiology of Renji
Hospital South Campus, Shanghai Jiao Tong University School of Medicine from January 2018 to June 2019 were retrospectively studied. The time
interval between the two specimens was less than 24 h. Statistical description and consistency test were used to compare and analyze the distribution
of pathogens between the two specimens. Results - Among the 313 patients with pulmonary infection, the positive rate of bacterial culture in BALF
specimens was 27.55% (73/265) and that of fungal culture was 16.61% (49/295); the positive rate of bacterial culture in SP specimens was 25.38%
(67/264), and that of fungal culture was higher [26.13% (75/287)]. From the positive culture of pathogens, the culture results of BALF and SP specimens
were basically consistent. Based on the pathogens culture results of the 313 patients, the overall consistency rate of the qualitative results of BALF
and SP specimens was 75.08% (235/313). Among them, the consistent rate of fungal detection was 79.09% (227/287) with significant consistency
(P=0.000, Kappa=0.390), and the consistent rate of bacterial detection was 90.91% (240/264) with significant consistency (P=0.000, Kappa=0.767).
Conclusion - Under certain conditions, SP culture should be given priority in clinical practice to avoid invasive examination of BALF. However, when SP
culture results are not consistent with clinical judgment, especially in suspicious invasive pulmonary fungal infection, the BALF should be checked in time
to identify the pathogenic infection.
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Fig 1 Overall culture results of BALF and SP specimens from 313 patients with pulmonary infection
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Tab 1 Positive bacteria composition and strain composition of BALF specimens

Positive bacteria Strain composition/

Pathogenic species

composition/n (%) n (%)

Fungus

Candida albicans 24 (48.98) 26 (50.98)

Aspergillus fumigatus 6 (12.24) 7 (13.73)

Candida glabrata 4 (8.16) 4(7.84)

Other fungi 15 (30.61) 14 (27.45)
Bacterium

Acinetobacter baumannii 13 (17.81) 20 (22.47)

Pseudomonas aeruginosa 13 (17.81) 17 (19.10)

Klebsiella pneumoniae 11 (15.07) 20 (22.47)

Other bacteria 36 (49.32) 32 (35.96)

(67/264), Horpiif S NZNFFE . il 2 5 i A B AIRS H 2RI
G —, HERREMRE AL ., FF, BRI K
EYNE UL, XHZAEAS R PR R B 1L R RAL BT 20 A7, e
Hh LT B R e R T6 Bk A R R R G R A
80 Mk, Z5ALEIR 2 R B LRI
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Tab 2 Positive bacteria composition and strain composition of SP specimens

Positive bacteria Strain composition/

Pathogenic species

composition/n (%) n (%)

Fungus

Candida albicans 56 (74.67) 57 (75.00)

Candida glabrata 7 (9.33) 7(9.21)

Aspergillus fumigatus 5 (6.67) 6(7.89)

Other fungi 7(9.33) 6(7.89)
Bacterium

Klebsiella pneumoniae 12 (17.91) 19 (23.75)

Acinetobacter baumannii 12 (17.91) 18 (22.50)

Pseudomonas aeruginosa 11 (16.42) 15 (18.75)

Other bacteria 32 (47.76) 28 (35.00)

2.4 BALF FEA Y SP FEABEIRE R LLEB 5 B
LEARTREE R LB, BALF #EA 5 SPARAR I BH I F 5
BUA AR 2B BE R . Mithd . e RZBE bR AT, PR
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—HtE (P=0.000), {H—HPEAK (Kappa<0.40) (% 3).
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Tab 3 Qualitative consistency analysis of fungal culture results of BALF and SP
specimens

BALF specimen
Fungal culture result L

+ —
SP specimen A
+ 32° 439
— 17 195
Consistency check P value 0.000
Kappa 0.390

Note: “Including 1 case was identified as positive but the strain identification was
not completely consistent. * As it may be affected by the contamination of colonizing
fungi cultured by SP samples, there was 42 cases of Candida and 1 case of
Aspergillus.

TR BT FEA M, FBk 49 BIRT SR 5, HANE
EME— R A 90.91% (240/264), 43,2 S {6 SP FE A kE
T BN R A K il BALF A A 85 557 (H p LR 4H B8 A
£, 76l BALF FEAR: S5 E B A=K ifi SP AR B 57
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(P=0.000), H—FcH4f (Kappa>0.75) (£ 4),
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Tab 4 Qualitative consistency analysis of bacterial culture results of BALF and SP
specimens

BALF specimen
Bacterial culture result

+ _
SP specimen
+ 58" 9
— 15 182
Consistency check P value 0.000
Kappa 0.767

Note: “ There were 12 cases with positive qualitative results but inconsistent species
identification, and 3 cases with positive qualitative results but totally inconsistent
species identification.
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