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[ Abstract] Objective To investigate the epidemiological characteristics of patients with silicosis combined with
pulmonary infection in recent years, to study the distribution and the drug susceptibility of fungal and bacterial pathogens
in their sputum samples, and to provide references for the prevention and treatment of silicosis and the appropriate drug
use. Methods

infection diagnosed at the Department of Occupational Diseases, West China Fourth Hospital, Sichuan University were

The clinical data and drug sensitivity test results of patients with silicosis combined with pulmonary
retrospectively analyzed. Results A total of 318 patients with silicosis combined with pulmonary infection who received
treatment between January 2017 and December 2020 were enrolled. All the patients had positive microorganism test
results. All participants were male. Their median age at the time of onset was 51.00 years and the median time of exposure
to silica dust at work was 12.40 years. They worked mostly in construction, non-ferrous metal mining, and coal mining.
The main types of work they did were pneumatic drilling, coal digging, and mining. The positive detection rates for the
first, second and third phases of silicosis were 27.54%, 28.32%, and 32.97%, respectively. A total of 341 strains of fungal
and bacterial pathogens were isolated, of which, 54.1% were fungi, including 114 strains (35.8%) of Candida albicans, and
53.1% were bacteria, including 168 strains (52.8%) of gram-negative bacteria, most of which being Klebsiella pneumoniae
(30.2%). There was only 1 strain (0.3%) of gram-positive bacteria, namely Staphylococcus hemolyticus. Gram-negative
bacilli were most resistant to ampicillin and highly sensitive to penicillin G and ofloxacin. Conclusion Among patients
with silicosis combined with pulmonary infection, the incidence of pulmonary infection increases along with the progress
of silicosis. Microorganism analysis reveals high detection rates for fungi and the bacteria detected are predominantly
gram-negative bacteria. The overall prospect for drug resistance rate was not optimistic.
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Table 1 Age distribution of patients with positive results for silicosis

bacterial test
Positive/case (%)
Stage
<30yr. 31-45yr.  46-60 yr. >60 yr. Total
1 0(0) 33(20.50) 105(27.49) 57(35.19) 195(27.54)
2 0(0) 4(17.39) 16 (26.67) 12(40.00)  32(28.32)
3 1 (100) 15 (23.81) 52(34.21) 23(38.33) 91 (32.97)

Total  1(25.00) 52(21.05) 173(29.12) 92(36.51) 318 (28.99)
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Table 2 Age distribution of silicosis

Case (%)
Stage
<30yr. 31-45yr. 46-60 yr. >60 yr. Total
1 3(0.42) 161 (22.74) 382 (53.95) 162 (22.88) 708 (64.54)
2 0(0) 22(1947) 61(53.98) 30(26.55) 113 (10.30)
3 1(0.36) 62(22.46) 153(55.44) 60(21.74) 276 (25.16)
Total 4(0.37) 245 (22.33) 596 (54.33) 252 (22.97) 1097 (100)

(71.88%, 23/32), ZH HIIHEA T FEAEP I T B T <
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Table 3 Distribution of years of exposure to silica dust at work among

the silicosis patients

Case (%)

Length of exposure at work/year  n
Stage 1 Stage 2 Stage 3

<5 78 51(65.38) 2(2.56) 25 (32.05)
6-9 59 31(52.54) 11(18.64) 17 (28.81)
10-19 98 59 (60.20) 12(12.24) 27 (27.55)
20-29 52 38(73.08) 2(3.70) 12(23.08)
=30 23 13(56.52) 2(8.70)  8(34.78)
Not provided 8 3(37.50) 3(33.33) 2(25.00)

Total 318 195(61.32) 32(9.97) 91 (28.62)
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Table 4 Lung infection and pathogen distribution in patients with silicosis

Case (%) )

Strain Total (n=318)/case (%) Stage 1 (n=195) Stage 2 (n=32) Stage 3 (n=91) X P

Classification
Bacterial infections 169 (53.1) 104 (32.7) 17 (5.3) 48 (15.1) 0.061 0.971
Fungal infections 172 (54.1) 104 (32.7) 17 (5.3) 50 (15.7) 0.015 1.000
Multiple infection 22 (6.9) 12 (3.8) 2(0.6) 8(2.5) 0572 0.805

Pathogen
Klebsiella pneumoniae 96 (30.2) 60 (18.9) 12 (3.8) 24 (7.5) 0.896 0.651
Acinetobacter baumannii 12 (3.8) 1(0.3) 6(1.9) 19 (6.0) 0.277 0.883
Pseudomonas aeruginosa 13 (4.1) 8 (2.5) 1(0.3) 4(1.3) 0.104 1.000
Escherichia coli. 19 (6.0) 10 3.1) 2(0.6) 7(22) 0724 0728
Oligotrophs maltophila 5(1.6) 4(1.3) 0(0) 1(0.3) 0.394 1.000
Serratia marcescens 5(1.6) 3(0.9) 0(0) 2(0.6) 0.447 0.806
Acinetobacter jonnerii 1(0.3) 0(0) 0(0) 1(0.3) 2.776 0.403
Pseudomonas fulticans 1(0.3) 1(0.3) 0(0) 0(0) 1.345 1.000
Morganella Momosti subsp. Mo 1(0.3) 1(0.3) 0(0) 0(0) 1.345 1.000
Morganella Morse subsp. 1(0.3) 0(0) 1(0.3) 0(0) 4.821 0.107
Enterobacter sunovialis 1(0.3) 0(0) 0 (0) 1(0.3) 2.776 0.403
Aeromonas hydrophilus/guinea pigs 1(0.3) 1(0.3) 0(0) 0(0) 1.345 1.000
Enterobacter cloacae subsp. crowensis 4(1.3) 2(0.6) 0(0) 2(0.6) 0.897 0.746
Enterobacter cloacae 1(0.3) 1(0.3) 0(0) 0(0) 1.345 1.000
Staphylococcus hemolyticus 1(0.3) 0(0) 0(0) 1(0.3) 2.776 0.403
Candida albicans 114 (35.8) 71 (22.3) 9(2.8) 34 (10.7) 0.552 0.794
Candida glabrum 2 (0.6) 1(0.3) 1(0.3) 0(0) 3.068 0.282
Candida krau 29 (9.1) 16 (5.0) 4(1.3) 9(2.8) 0.720 0.709
Candida tropicalis 14 (4.4) 9(2.8) 1(0.3) 4(1.3) 0.084 1.000
Fungi 13 (4.1) 6(1.9) 3(0.9) 4(1.3) 2549 0.266
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