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[ Abstract] Objective To analyze the risk factors for early lower respiratory tract infection (LTRI) after lung transplantation and to
summarize the common pathogens and drug resistance. Methods A retrospective study is made of data of the patients transferred to
the intensive care unit (ICU) of China-Japan Friendship Hospital after lung transplantation from August 2021 to April 2022. The
patients were divided into LTRI (n=40) and control groups (n=20) according to the development of LRTI within 1 week after lung
transplantation. Binary logistic regression was used to analyze risk factors for LTRI . Common pathogens and the patients with drug
resistance of the early LTRI after the lung transplantation were counted. SPSS 22.0 was used for statistical analysis. Data comparison
between two groups was performed using i-test, Mann-Whitney U test, X’test or Fisher test, depending on data type. Results LRTI
occurred in 67% (40/60) of the lung transplant recipients in the early post-transplant period, and the duration (d) of using restricted
antibiotics was longer in the LRTI group than in the control group (P<0.05). Low body mass index (BMI) (OR= 0.838, 95%CI
0.710-0.989) , presence of multiple bacteria in the postoperative lungs (OR= 5.100, 95% CI 1.267-20.528), connective tissue
disease (OR= 15.016, 95%CI 1.364-165.276) , and low serum albumin ( OR=0. 878, 95%CI 0.783-0.984) were independent
risk factors for LRTI within 7 d after lung transplantation (P<0.05). The pathogens were predominantly bacteria (89.34%, 109/122).
Acinetobacter baumannii [ 16(13.11%) |, Pseudomonas aeruginosa [ 17(13.93%) ] and Klebsiella pneumoniae [ 17(13.93%) | were the
most common gram-negative bacteria. Testing for drug susceptibility showed resistance in 54.55% (12/22) of Pseudomonas aeruginosa,
60. 87% (14/23) in Klebsiella pneumoniae, and 84.21% (16/19) in Acinetobacter baumannii. Conclusion Improving patients’ malnu-
trition and enhancing screening lung donors are conducive to early detection and prevention of LRTI. Pathogens causing early lung
infections after the lung transplantation are predominantly bacteria with a high rate of drug resistance, and clinicians should pay special

attention to rational anti-infective treatment regimen.
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Table 1  Comparison of demographic and clinical data between two groups
Item LRTI group(n=40) Control group(n=20) P value

Male[ n(%) ] 29(72.50) 15(75.00) 1. 000
Age(years, x+s) 57.20+13.79 59.95+11.31 0.423
BMI(kg/m?, xts) 21.48+4. 66 24. 41+4. 04 0.011
Surgical method[ double lung transplant, n( %) ] 28(70.00) 13(65.00) 0.772
Underlying disease [ n(%) ]

COPD 2(5.00) 1(5.00) 1.000

ILD 34(85.00) 16(80.00) 0.718

Pneumoconiosis 1(2.50) 0(0.00) 1. 000

Pulmonary hypertension 0(0.00) 1(5.00) 0.333

Bronchiolitis obliterans 2(5.00) 2(10.00) 0.595

Bronchiectasis 1(2.50) 0(0.00) 1. 000
Comorbidity[ n( %) ]

Coronary heart disease 8(20.00) 4(20.00) 1. 000

Diabetes mellitus 10(25.00) 7(35.00) 0. 545

Connective tissue disease 12(30.00) 1(5.00) 0.043
Recipient with pre-surgery pneumonia 12(30.00) 4(20.00) 0.541
Immunosuppression before surgery 18(45.00) 11(55.00) 0.586
Donor lung pathogen 32(80.00) 14(70.00) 0.519
Primary lung pathogen 12(30.00) 2(110.00) 0.112
Multi-bacteria after surgery 28(70.00) 10(50. 00) 0.049
APACHE I score( points, x+s) 21.00+2. 57 20.70+3. 13 0. 580
SOFA (points, x+s) 12.93+2.26 12.95+2. 16 0. 981
Length of ICU stay(d, x+s) 8.15+7.86 10. 00+8. 94 0. 596
ECMO[h,M(Q,, Q)] 40('18.00,80.00) 41(14.00,106.00) 0. 888
IPPV[h,M(Q,, Q3)] 48(41.00,136.00) 43(36.00,300.00) 0.415
CRRT[ n(%) ] 11(27.50) 10(45. 50) 0.384
Tracheotomy[ n( %) ] 9(22.50) 7(35.00) 0. 360
Time to use advanced antibiotics for one week after surgery[d, M(Q,, Q)]

Meropenem 2(0.00,5.00) 2(0.00,5.00) 0.708

Ceftazidime avibatam 0(0.00,1.75) 0(0.00,0.00) 0.363

Tigacycline 0(0.00,2.00) 0(0.00,0.00) 0.044

Polymyxin 0(0.00,0.00) 0(0.00,0.00) 0.262

Total time of all advanced antimicrobials 5(3.00,7.00) 4.5(0.00,5.00) 0.042
30 d all-cause mortality[ n(%) | 9(22.50) 6(30.00) 0.753
90 d all-cause mortality[ n(%) | 12(30.00) 7(35.00) 0.772

BMI; body mass index; COPD: chronic obstructive pulmonary disease; ILD; interstitial lung disease; APACHE II ; acute physiology and chronic health

evaluation scoring system I ; SOFA. sequential organ failure assessment; ICU: intensive care unit; ECMO: extracorporeal membrane oxygenation;

IPPV: mechanical ventilation; CRRT: continuous renal replacement therapy.

x2 WBHEE7d A5 LRTI XA EEE

Table 2 Risk factors associated with LRTI within 7 d after lung transplantation

Single factor analysis

Binary logistic regression analysis

Factor
OR 95%CI P value OR 95%CI P value
BMI 0.877 0.766-1. 004 0.011 0. 838 0.710-0. 989 0.037
Multi-bacteria after surgery 3.500 1.140-10. 742 0. 049 5.100 1.267-20. 528 0.022
Connective tissue disease 8. 143 0.976-67. 944 0.043 15.016 1.364-165.276 0.022
Serum albumin 1.002 0.991-1.013 0.062 0.878 0.783-0.984 0.025

LRTI: lower respiratory tract infection; BMI; body mass index.
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Figure 1 Pathogens in lung transplant recipients
that caused LRTI

LRTI: lower respiratory tract infection.
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Table 3 Drug resistance of gram-negative bacteria

[(n (%) ]

PA(n=22) KP(n=23) AB(n=19) Others(n=29)
Antibiotics
I R I R I R I R

Amikacin 1(4.55) 2(9.09) 1(4.35) 5(21.74) 1(5.26) 13(68.42) 1(3.45) 2(6.90)
Ticacillin/clavic acid 9(40.91) 8(36.36) 1(4.35) 5(21.74) 0(0.00) 16(84.21) 2(6.90) 7(24.14)
Cefoperazone/sulbactam 1(4.55) 8(36.36) 1(4.35) 12(52.17) 1(5.26) 12(63.16) 0(0.00) 2(6.90)
Piperacillin - - 0(0.00) 9(39.13) - - 0(0.00) 3(10.34)
Ampicillin - - - - - - 0(0.00) 1(3.45)
Ampicillin/sulbactam - - 0(0.00) 9(39.13) - - 1(3.45) 1(3.45)
Piperacillin/tazobactam 2(9.09) 4(18.18) 0(0.00) 14(60. 87) 1(5.26) 16(84.21) 1(3.45) 0(0.00)
Cefuroxime - - 1(4.35) 7(30.43) - - 0(0.00) 2(6.90)
Cefuroxime axetil - - 1(4.35) 7(30.43) - - 0(0.00) 2(6.90)
Ceftriaxone - - 0(0.00) 7(30.43) - - 0(0.00) 3(10.34)
Ceftazidime 3(13.64) 7(31.82) 0(0.00) 12(52.17) 2(10.53) 16(84.21) 0(0.00) 8(27.59)
Cefepime 3(13.64) 5(22.73) 0(0.00) 11(47.83) 9(47.37) 7(36.84) 0(0.00) 1(3.45)
Cefotetan - - 0(0.00) 7(30.43) - - 0(0.00) 0(0.00)
Cefazolin - - 0(0.00) 7(30.43) - - 0(0.00) 1(3.45)
Amtriannan 1(4.55) 7(31.82) 1(4.35) 11(47.83) - - 0(0.00) 2(6.90)
Imipenem 1(4.55) 9(40.91) 1(4.35) 11(47.83) 1(5.26) 14(73.68) 0(0.00) 0(0.00)
Meropenem 0(0.00) 8(36.36) 0(0.00) 11(47.83) 0(0.00) 15(78.95) 1(3.45) 0(0.00)
Ciprofloxacin 1(4.55) 4(18.18) 2(8.70) 15(65.22) 0(0.00) 16(84.21) 0(0.00) 4(13.79)
levofloxacin 3(13.64) 5(22.73) 6(26.09) 11(47.83) 2(10.53) 14(73.68) 1(3.45) 7(24.14)
Gentamicin - - 0(0.00) 7(30.43) - - 1(3.45) 0(0.00)
Tobramycin 2(9.09) 2(9.09) 3(13.04) 9(39.13) 1(5.26) 14(73.68) 2(6.90) 1(3.45)
Cotrimoxazole - - 0(0.00) 8(34.78) 0(0.00) 11(57.89) 0(0.00) 2(6.90)
Minocycline - - 4(17.39) 1(4.35) 4(21.05) 5(26.32) 4(13.79)  2(6.90)
Doxidin - - 1(4.35) 3(13.04) 0(0.00) 14(73.68) 0(0.00) 1(3.45)
Tigacycline - - 5(21.74) 0(0.00) 5(26.32) 3(15.79) 0(0.00) 0(0.00)
Polymyxin 0(0.00) 0(0.00) - - 0(0.00) 0(0.00) 0(0.00) 1(3.45)
PA ;. Pseudomonas aeruginosa; KP: Klebsiella pneumoniae; AB: Acinetobacter baumannii; 1 intermediate; R: resistant. —: no allergy test.
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