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Case report 

Exacerbation of chronic renal failure because of inhaled 
tobramycin in a lung transplant patient 
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A B S T R A C T   

61-year-old man, with a history of years of unknown etiology bronchiectasis, with chronic 
bronchial infection by Burkholderia multivorans, who received treatment with a double lung 
transplant on 08/20/2020. Persistent positive cultures of Burkholderia multivorans after transplant 
in respiratory samples was observed, and treatment with inhaled tobramycin 300 mg/12 hours 
was started. One month after treatment, a significant worsening of renal function was observed, 
which was already altered, and toxic levels of tobramycin were measured in blood samples 12 
hours after the last inhaled administration. After stopping treatment, kidney function returned to 
its baseline values.   

1. Case report 

Lung transplantation is a therapeutic option for patients with non-neoplastic, severe, and irreversible chronic respiratory disease, if 
all available therapeutic resources have been exhausted. Lung transplantation continues to grow as a field, with more than 4500 
transplants performed worldwide in 2019 at over 260 lung transplant centers [1]. Cystic fibrosis represents the 13% of the total lung 
transplants performed according to the International Society of Heart and Lung Transplantation (ISHLT) [2]. 

We present a case of 61-year-old man, with a history of years of unknown etiology bronchiectasis, who have been ruled out cystic 
fibrosis, with chronic bronchial infection by Burkholderia multivorans, on treatment with nebulized ceftazidime 2 g/12 hours. He 
received treatment with a double lung transplant in August 2020 without relevant complications, continuing treatment with nebulized 
ceftazidime. Several months after transplantation, he began with kidney failure, probably due to nephrotoxicity because of different 
drugs (anticalcineurinics, valganciclovir, etc …), with serum creatinine levels around 2–3 mg/dl, although with not hydro electrolyte 
or acid-base balance alterations. Given the persistence of positive cultures of Burkholderia multivorans in respiratory samples of sputum 
cultures and bronchoscopic aspirates taken by bronchoscopy, in August 2021 treatment with inhaled tobramycin 300 mg/12 hours was 
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started, alternating with ceftazidime 2 gr/12 hours, in cycles of 28 days. After two weeks of treatment with inhaled tobramycin, a 
significant worsening of baseline renal function was observed with an increase in creatinine to 7.25 mg/dl (Fig. 1). After ruling out 
other causes of worsening kidney function after multiple complementary tests, a serum tobramycin levels were made that revealed 
levels in the toxic range of 2.70 mg/liter, and then, inhaled tobramycin was stopped, with subsequent recovery of previous renal 
function. The patient did not present symptoms of vestibular toxicity, although no specific complementary examinations were 
performed. 

2. Discussion 

The use of inhaled antibiotic therapy after lung transplantation is a common clinical practice that aims to administer high con-
centrations of drugs into the airway for the prophylaxis and treatment of different microorganisms, thereby trying to reduce systemic 
toxicity. One of the most widely used drugs is inhaled liposomal amphotericin B for the prophylaxis of Aspergillus infections, which has 
been shown to reduce the number of infections by this fungus without systemic toxic effects, with serum levels measured after a 
nebulization in non-toxic range [3]. Another antibiotic also frequently used in lung transplantation is nebulized colistin for the 
treatment of Pseudomonas aeruginosa, because the eradication of this bacteria has been shown to prolong the time free from chronic 
graft dysfunction [4]. 

Inhaled tobramycin is an approved drug for the treatment of Pseudomonas aeruginosa infection in patients with cystic fibrosis [5]. 
There are few cases reported of renal toxicity secondary to inhaled tobramycin in patients with lung transplantation, some of them 
being associated with vestibular toxicity, and at least one other case of vestibular toxicity without renal failure [6–13]. Table 1 
summarizes the most relevant cases of systemic toxicity due to inhaled tobramycin. 

A proposed mechanism is that, in these indications different than cystic fibrosis, with a lower density of bronchial mucus, there is a 
higher risk of absorption and, therefore, of systemic toxicity. For this reason, it is necessary to closely monitor renal function and other 
potential side effects of this inhaled drug in different indications than cystic fibrosis, and even more so in patients with underlying renal 
failure. 

Fig. 1. Renal function measured by creatinine (mg/dl) across the time after transplant. The arrows indicate when the inhaled tobarmycin was started and removed.  
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Table 1 
Summary of relevant clinical cases.  

Author and 
year 

Age and condition Microorganism Doses of 
inhaled 
tobramycin 

Serum creatinine 
before inhaled 
tobramycin (mg/dl) 

Peak of 
creatinine 
(mg/dl) 

Tobramycin trough 
serum 
concentration 

Other toxicity Outcome 

Hoffmann 
et al., 
2000 [6] 

20-year-old-female with cystic 
fibrosis 

Pseudomonas 
aeruginosa 

300 mg/12 
hours 

0.6 9 2.8 mg/L Vestibulotoxicity Recover normal renal function 
and resolution of 
vestibulotoxicity after 
discontinuation 

Kahler et al., 
2003 [7] 

19-year-old-female with heart 
transplantation 

Acinetobacter 
baumanii 

300 mg/12 
hours 

– – 2.5 μg/ml None Improvement after adjustment 
dose of inhaled tobramycin 

Edson et al., 
2004 [8] 

41-tear-old woman with chronic 
renal failure requiring 
hemodialysis due to Wegener 
granulomatosis 

Pseudomonas 
aeruginosa 

300 mg/12 
hours 

9.2 – 19.5 mg/L Vestibulotoxicity Improvement after 
discontinuation 

Ahya et al., 
2005 [9] 

59-year-old woman with single 
lung transplant 

Pseudomonas 
aeruginosa 

300 mg/12 
hours 

1.3–1.8 3.5 8.7 mg/ml Vestibulotoxicity Creatinine dropped to 2.6 mg/dl 
after cessation. Vestibulotoxicity 
never fully resolved 

Laporta et al., 
2005 [10] 

63-year-dol man with bilateral lung 
transplant 

Pseudomonas 
aeruginosa 

300 mg/12 
hours 

2.5 3.5 No available Unknown Baseline creatinine 1 week after 
discontinuation 

Laporta et al., 
2005 [10] 

63-year-dol man with lung 
transplant 

Pseudomonas 
aeruginosa 

Non reported 1.4–1.6 4 No available Unknown Required temporary hemodialysis 

Cannella 
et al., 
2006 [11] 

62-year-old woman. Nosocomial 
pneumoniae 

Pseudomonas 
aeruginosa 

300 mg/12 
hours 

2 4.5 0.7 μg/ml Unknown Renal function was never 
regained. 

Kaufman 
et al., 
2020 [12] 

75-year-old man with interstitial 
lung disease and bronchiectasis 

Pseudomonas 
aeruginosa 

300 mg/12 
hours 

0.95–1.28 1.26 No available Vestibulotoxicity Improvement but no complete 
resolution of vestibular symptoms 
after discontinuation 

Miller et al., 
2021 [13] 

57-year-old male with cystic 
fibrosis 

Pseudomonas 
aeruginosa 

300 mg/12 
hours 

1.5–1.6 4.08 3.6 μg/ml Vestibulotoxicity Kidney function did not 
completely return to his chronic 
baseline.  
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