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A 62-year-old woman with history of re-do bilateral-lung trans-
plantation in 2012 and 2020 was hospitalized in May 2022 for fever of 
up to 38,6 ◦C for 4 weeks, night sweat, declining graft function and right 
sided chest pain. Primary lung transplantation was performed in 2012 
for bronchiectasis without evidence of chronic bacterial colonization 
and secondary lung transplantation for chronic lung allograft dysfunc-
tion without evidence of chronic bacterial colonization. Forced vital 
capacity (FVC) and forced expiratory volume (FEV1) declined to 72% 
and 78% of baseline at presentation. Laboratory test results at the day of 
admission are shown in Table 1. On examination, the temperature was 
38.2 ◦C, the pulse 80 beats per minute, blood pressure 110/95 mmHg 
and oxygen saturation 98% while the patient was breathing ambient air. 
Chest auscultation revealed normal breath sounds and percussion 
revealed dull sounds on the right basal chest wall. Four weeks earlier as 
part of a visit to our lung transplant outpatient clinic, a bronchoscopy 
was performed due to declining lung function as measured by the 
monitor. Acid-fast organisms were detected on direct smear from 
bronchoalveolar lavage (BAL) fluid. However, TBC-PCR remained 
negative and transbronchial biopsy demonstrated no sign of acute 
cellular rejection (A B Grade). Furthermore, cultures were taken to 
screen for NTM-TBC and Nocardia. Chest X-ray revealed a new right side 
pleural effusion (see Fig. 1A), which was confirmed by chest computed 
tomography. A diagnostic puncture of pleural fluid was performed. On 

thoracic ultrasound a small fluid collection with consolidated pleural 
tissue, no drainage or laboratory analysis of the fluid was possible due to 
minimal sample volume. Initial bacterial cultures of pleural fluids were 
negative. 

Differential diagnoses of fever of unknown origin after trans-
plantation includes infectious and non-infectious causes. Extensive 
sampling for microbiological and fungal cultures including blood, urine, 
stool samples and viral testing was performed and empirical antibiotic 
therapy with Ampicillin/Sulbactam was initiated. Epstein-Barr virus 
(EBV) with low viral load was detected in whole blood. In conjunction 
with such as fever and weight loss and cytopenia (see Table 1) there was 
suspicion of post-transplant lymphoproliferative disorder (PTLD). His-
topathology of bone marrow was normal. 

PTLD is a frequent neoplasm after solid organ transplantation [1]. A 
panendoscopic examination of the ear, nose and throat and an abdom-
inal sonography exhibited no pathologically altered lymph nodes or 
evidence for a PTLD. An FDG-PET showed an increased metabolism 
along the partly nodular thickened right pleura with punctum maximum 
basally (see picture 1C). Furthermore, computed tomography showed no 
evidence of a neoplasm or pathological lymph nodes. In correlation with 
the clinical indications, the diagnostic findings were highly suspicious 
for a pleural empyema. A re-sampling of the pleural effusion (see picture 
1B) confirmed microscopically acid-fast organisms, further identified as 
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Mycobacterium kansasii by culture and sequence analysis. Cultures for 
Mycobacterium kansasii were positive in BAL as well. Video-assisted 
thoracoscopic surgery (VATS) to gain pleural tissue for diagnostic rea-
sons was discussed extensively. Because we could already identify 
M. kansasii in the pleural effusion, VATS and pleural tissue sampling had 
no added value after risk–benefit evaluation. There are only a few 
known cases in which NTM infection also involves the pleura via as yet 
unknown mechanisms of spread [2]. In this patient, this may have 
occurred in the course of the re-transplantation two years ago or through 
another injury to the visceral pleura, e.g. in the course of a previous 
pneumonia. Ultimately, there is no evidence to support these hypotheses 
and thus the exact genesis remains speculative. 

Pleural infection due to Mycobacterium kansasii is a rare condition. 
Twenty-three cases have been reported of this non-tuberculous myco-
bacterial lung disease (NTM-LD), three cases occurred after solid organ 
transplantation (two patients after renal transplantation and one patient 
after lung transplantation) [3–5]. 

A multicentre study found Mycobacterium kansasii to be the sixth 
most frequently isolated NTM from pulmonary samples both worldwide 
and in Europe [6]. When derived from respiratory isolates, criteria for 
NTM-LD by the American Thoracic Society (ATS) and the Infectious 
Diseases Society of America (IDSA) must be met in order to distinguish 
colonisation or contaminant from a true pathogen [7]. Pulmonary 

infections with Mycobacterium kansasii are usually associated with 
immunosuppression including patients after transplantation, e. g. ma-
lignancies, HIV or underlying lung disease [3]. NTM-LD should be 
diagnosed when NTM-positive patients show pulmonary or systemic 
symptoms (e.g., dyspnoea, fever, night sweats, weight loss) which 
correlate with radiographic features on chest radiograph or high- 
resolution computed tomography (HR-CT) [7,8]. Typical radiological 
findings of pulmonary disease with Mycobacterium kansasii in descend-
ing frequency are pulmonary opacities including interstitial pattern/ 
fibrosis, cavities, nodules, bronchiectasis, pleura effusion, mediastinal 
lymphadenopathy [9]. Given the fact that both from BAL and from 
pleural effusion sample Mycobacterium kansasii was cultured and the 
diagnostic exclusion of lymphoma we diagnosed an atypical mycobac-
terial infection with Mycobacterium kansasii. 

The current guidelines recommend a regimen of rifampicin, etham-
butol, and either isoniazid or macrolid. We initiated a triple therapy 
with ethambutol, rifampicin and azithromycin [10]. Mycobacterium 
kansasii proved to be rifampicin- and macrolide-susceptible based on a 
resistance profile performed by the German National reference centre 
for mycobacteria. As described in studies before, induction of CYP3A 
isoenzymes in the liver and intestinal wall by rifampicin caused 
decreased serum levels of tacrolimus [11,12]. Tacrolimus doses after 
initiation of NTM therapy were quintuplicated to reach target levels. The 
dosage of prednisolone was increased temporarily in order to prevent 
allograft rejection and immune reconstitution inflammatory syndrome 
(IRIS) [13]. The laboratory results improved, the fever disappeared after 
two weeks, chest pain resolved and pulmonary function tests showed 
stable parameters. NTM therapy was tolerated with minor nausea and an 
additional weight loss of 2 kg during the following 4 weeks. 

In a 3-month follow-up visit in our outpatient clinic for lung trans-
plantation the patient was afebrile with improved exercise capacity. 
Physical activity had been resumed and fatigue improved. Laboratory 
results showed decreased inflammation parameters (Table 1) as well as 
no signs of side effects due to the therapy. BAL and sputum revealed no 
evidence for Mycobacterium kansasii. In a 6-month follow-up visit in our 
outpatient clinic pleural effusion showed regression and transplant 
function returned to baseline values. Further, both follow-up visits 
included evaluation of side effects in relation to the therapy. 
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Table 1 
Microbiological, laboratory and pulmonary parameters of lung transplant 
patient.   

At 
hospitalitsation 

3 months after 
hospitalisation 

6 months after 
hospitalisation 

Blood culture Negative Negative Negative 
BAL    

culture Mycobacterium 
kansasii 

No evidence of 
mycobacteria 

Not performed 

AFB stain positive negative  
Pleural punctate    

Culture Mycobacterium 
kansasii 

Not performed Not performed 

AFB stain positive   
EBV DNA-PCR < 3000 IU/ml Not performed Not performed 
Laboratory tests    

CRP, mg/l 
(normal <5) 

96,8 65,4 6,5 

Leukocytes, Tsd/ 
µl (normal 2.9 - 
10.02) 

3,6 3,1 4 

PCT, µg/l (normal 
< 0.5) 

0,2 0,1 179 

Creatinine, µmol/ 
l (normal < 84) 

154 202  

LDH, U/l (normal 
< 247) 

328 199  

Ferritin, µmol/l 
(normal <365) 

3747 1754  

Temperature, ◦C 38,5 35,4 37 
Blood gas analysis No supplemental 

Oxygen 
No supplemental 
Oxygen 

No supplemental 
Oxygen 

pO2, mmHg 93 84 90 
pCO2, mmHg 30 31 34 
H 7,41 7,44 7,44 
HCO3, mmol/l 20 22 24 
SpO2, % 98 97 97 

Pulmonary function 
tests    
FEV1, ml 2410 (94% 

predicted) 
2240 (86% 
predicted) 

2440 (94% 
predicted) 

VC, ml 2670 (85% 
predicted) 

2350 (73% 
predicted) 

2620 (83% 
predicted) 

BAL = bronchoalveolar lavage; AFB = acid-fast bacilli; CRP = C-reactive pro-
tein; PCT = pro-calcitonin; pO2 = partial pressure of oxygen; pCO2 = partial 
pressure of carbon dioxide; HCO3 = hydrogen carbonate; SpO2 = saturation, of 
peripheral oxygen; FEV1 = forced expiratory volume in one second; VC = vital 
capacity. 
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Fig. 1. Chest X-ray in p.a. with rounding of the right costodiaphragmatic recess (black star), highly suspicious for a pleural effusion (A), organized pleural effusion in 
the right costodiaphragmatic recess in thorax sonography (B), FDG-PET with increased metabolism along the partly nodular thickened right pleura (red star) with 
punctum maximum basally (C), Microscopy of M. kansasii culture isolates (acid fast stain) (D). Images courtesy of Hannover Medical School, Department of Radiology 
and Department of Microbiology and Hygiene. 
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