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Investigation on risk factors of pneumoconiosis complicated with pulmonary infection

BAO Xiang-hua, ZOU Ru, YANG Bei, Bl Ke, PAN Shao-ping  (Yantaishan Hospital , Yantai » 264025,
Shandong ,China) *

Objective  The pathogen distribution and risk factors of pneumoconiosis complicated with pulmonary
infection were analyzed. ~ Methods A total of 953 pneumoconiosis patients hospitalized in our hospital from February
2019 to February 2022 were selected, including 422 patients with pulmonary infection. The clinical data of patients
(including previous medical history, pneumoconiosis stage, pneumoconiosis type,dust exposure years,etc. ) were ranalyzed
etrospective to explore the risk factors of pneumoconiosis complicated with pulmonary infection. The sputum samples of
patients were collected, and the pathogen was identified by the automatic microbial identification system.,and the drug
sensitivity test was conducted by the K-B paper method.  Results 422 of 953 patients with pneumoconiosis were
complicated with pulmonary infection, the infection rate was 44, 28%. 216 strains of pathogenic bacteria were isolated and
cultured, the detection rate was 51. 18%. 163 strains of gram-negative bacteria, mainly Klebsiella pneumoniae (55
strains) and Escherichia coli (28 strains). 41 strains of Gram positive bacteria, mainly Staphylococcus aureus (20
strains) and Streptococcus pneumoniae (11 strains). 12 strains of fungi, mainly Candida albicans (7 strains). The
incidence of pulmonary infection in silicosis patients was 50. 77 % ; The infection rates of welder’s pneumoconiosis, carbon

black pneumoconiosis, cement pneumoconiosis, cast worker’'s pneumoconiosis, talc pneumoconiosis, graphite
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pneumoconiosis and asbestos pneumoconiosis were 41. 32% ,36. 52% ,37. 89% ,40. 70% ,42. 67% ,39. 66 % and 62. 50%
respectively. 87 strains of pathogenic bacteria were isolated from silicosis with pulmonary infection. 35 strains of
pathogenic bacteria were isolated from welder pneumoconiosis with pulmonary infection. 25 strains of pathogenic bacteria
were isolated from carbon black pneumoconiosis with pulmonary infection. Klebsiella pneumoniae and Escherichia coli
were the main bacteria. 322 patients with stage I pneumoconiosis had pulmonary infection rate of 31. 06 % ;289 cases were
in stage [ ,the rate of pulmonary infection was 40. 14 % ;342 cases were in stage [[[ ,the rate of pulmonary infection was
60.23%. 46 pathogens were isolated from patients with stage | pneumoconiosis and pulmonary infection, 70 from
patients with stage ]| pneumoconiosis and pulmonary infection,and 100 from patients with stage [ pneumoconiosis and
pulmonary infection. K. pneumoniae and E. coli were the main bacteria. The drug resistance rate of K. pneumoniae to
the third generation cephalosporins and enzyme preparations was higher than 40% , the drug resistance rate to cefepime
and compound sulfamethoxazole was lower than 30% ,and the sensitivity rate to imipenem, meropenem and amikacin was
higher than 90%. The resistance rate of E. coli to ceftriaxone, ciprofloxacin and levofloxacin was higher than 60% , the
resistance rate to amikacin was 3. 57%, and there was no resistance to imipenem and meropenem. Pseudomonas
aeruginosa was naturally resistant to ceftriaxone and cotrimoxazole, the resistance rate to levofloxacin was 54. 55 % ,and
there was no resistance to amikacin. The resistance rate of S. awureus to penicillin G and erythromycin was higher than
90% ,and there was no resistance to vancomyecin, teicoplanin and rifampicin. S. pneumoniae was more than 80% resistant
to penicillin G, erythromycin and gentamicin, 100% resistant to tetracycline, and did not produce resistant strains to
vancomyecin, tiraconin and rifampicin. The clinical data of patients with and without pulmonary infection were compared
and analyzed. The results showed that pneumoconiosis patients with hypertension.diabetes had been exposed to dust for
more than 10 years,the onset of pneumoconiosis in the first quarter, pneumoconiosis stage [ll sand the type of pulmonary
function damage was restrictive ventilation disorder, which was an independent risk factor for pneumoconiosis patients
The pathogenic bacteria of pneumoconiosis complicated with

with pulmonary infection (P <C0. 05). Conclusion

pulmonary infection are mainly K. pneumoniae and E. coli. Patients with other hypertension, diabetes, long dust
exposure time, and pneumoconiosis stage [l were all risk factors of pneumoconiosis complicated with pulmonary

infection, which should be highly valued in clinical practice.
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Table 1 Drug sensitivity test results of main gram-negative bacteria

%% SR MR (n=55) KIaAi i (n=28) WRREHE(=22)
K. pneumoniae E. coli P. aeruginosa

WEAM Rk EARCH  RAR RERCO O BHK  BERO)
Antibacterizls g Drug Drug: Drug Drug: Drug

resistant resistance resistant resistance resistant resistance
stram rate strain rate strain rate
mﬁg 2 1.8 g 314 6 .2
Sef 3 63,64 2 75.00 2 100. 00
Kfuflne 2% 45,45 10 35.71 6 2.0
LA s 15 21,21 5 17.86 5 20.73
e s b} 9.09 0 0,00 | 18.18
(T HH 2 3,64 0 0,00 1 4,55
A 2% 43,64 13 46,43 6 21,27
RN R 20 36. 36 20 .43 8 36.36
KRADE 19 34,55 18 64,29 12 5455
Lhi%E 21 38.18 8 2857 3 13.64
Bk F 1 1.82 1 3.57 0 0,00
KAEZ 28 50.91 13 46,43 7 31.82
B i 10 18.18 17 60.71 2 100. 00
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Table 2 Drug sensitivity test results of main gram-positive bacteria

& WA E B ERE (n=20) Jiti 4% 5% BR T (n =11)
S. aureus S. /)neum(miae
e

Antibacterials Tif 24 bk i 253 (5) i 24 bk i 253 ()

Drug-resistant Drug resistance  Drug-resistant Drug resistance

strain rate strain rate

EHEG 19 95.00 10 90. 91
NEZ 18 90. 00 9 81.82
AR R 13 65. 00 3 27.27
PR 5 25.00 1 9.09
ThER 0 0. 00 0 0. 00
BRET 0 0. 00 0 0. 00
WA E 8 40. 00 11 100. 00
IKREHR 6 30. 00 9 81. 82
iR Al 5 25.00 8 72.73
LEARR 0 0.00 0 0. 00
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Table 3 0Single factor analysis of pneumoconiosis complicated
with pulmonary infection
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Table 4 Multifactorial analysis of pneumoconiosis complicated
with pulmonary infection

;. Wald
Refaﬁti%]afors 8 SE 12 {H P OR ff 95%Cl
i 1L 1161 0.23  25.389  0.000  3.192  (2.032~5.014)
B R 0.695  0.338 4235 0.040 2,004  (1,034~3.887)
BAER 2,766 0.17  263.219  0.000 15.892 (11.378~22.196)
FENM 0,294 0.093 10,047 0,002 0.745  (0.621~0.894)
gl 0.301  0.138 4766  0.029  1.351  (1.031~1.77)

ORI ELA  -0.877  0.155  32.145  0.000  0.416  (0.307~0.563)
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