
Received: April 30, 2022; Accepted: November 23, 2022; Published Online: January 29, 2023

Address for Correspondence:Address for Correspondence:

Nursel Turkoglu Selcuk, MD

Department of Pulmonology, Antalya Training and Research Hospital, Antalya, Turkey

E-mail: nurselturkoglumd@yahoo.com

Copyright © 2022Copyright © 2022 15

ISSN:2687-4245

Turkish Journal of Internal Medicine

Original Article

Turk J Int Med 2023 5(1):15-25
DOI: 10.46310/tjim.1110191

Keywords: Solid organ transplantation, immun supression, pulmonary infections.

A B S T R A C T
Background Kidney transplantation recipients are at an increased risk of  lung complications due to in-
fectious or non-infectious reasons. We aimed to determine the lung complications after transplantation 
and what we could do to prevent the complications during the follow-up, retrospectively.
Material and Methods The 296 patients who underwent kidney transplantation surgery in our centre 
between the years 1999 to 2006 were included in the study.
Results 75% of  the patients were male (n: 222). 77% of  the patients (n: 228) had a living-related donor. 
The mean hospitalisation duration in the post-transplantation period was 13.3±9.07 days. During the 
follow-up, 37.2% of  the patients (n: 110) had rejection, and pulse steroid treatments were given to the 
74.5% of  these patients. In our study, the lung complication development ratio was 16.2%, and 84% of  
these complications were due to infections. A specific aetiology was not identified in 63.5% of  patients. 
The patients with a living-related donor had more lung complications due to infection (p<0.05). We 
determine that the hospitalisation period following transplantation increases lung complication devel-
opment (p<0.05). The patients with pulse steroid treatment had more lung complications (p<0.05).
Conclusions We showed that close follow-up of  the patients prevents lung complications, and non-in-
vasive diagnostic methods could be the first considered choice. In addition, our study showed the im-
portance of  a multidisciplinary approach to solid organ transplantation patients during the evaluation 
of  complications.
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Introduction

Kidney transplantation affiliates significantly 
with a patient’s life who has dialysis because of  
their non-functional kidneys with renal failure. In 
contrast, the immune system is chronically sup-
pressed with immunosuppressive drugs given for 
life. Complications such as infections, tumours, 
lymphoproliferative diseases and chronic rejec-
tion occur with immune and non-immune mech-
anisms. Lungs are the organs under an increased 
risk of  complications due to infectious or non-in-
fectious reasons after renal transplantation.1 This 
study aimed to evaluate pulmonary complications 
in the post-transplant period in kidney transplant 
recipients and suggested preventive strategies 
against these complications in the future.

Material and Methods

This study, which was conducted after ethical 
approval of  Baskent University medical school (E-
51173401-900-123354), included 296 renal trans-
plant recipients with pulmonary complications 
who were transplanted in our centre between Jan-
uary 1999 and July 2006. The patient’s files were 
evaluated retrospectively. Demographic and clini-
cal data were obtained from subjects with abnor-
mal radiology suggestive of  pulmonary compli-
cations and one or more respiratory signs such as 
cough, sputum production, hemoptysis, dyspnea, 
pleuritic chest pain, and decreased partial oxy-
gen pressure, and other constitutional symptoms 
such as fever, fatigue etc. Patients were thoroughly 
evaluated for current respiratory disease history, 
immunosuppression regimens, and other risk fac-
tors. The results of  general laboratory tests, radio-
logical evaluation of  the pulmonary lesion, and 
specific investigations to isolate causative agents, 
antibiotic therapy, and response to treatment were 
also recorded. Analysis was performed using SPSS 
15.0 program. Mann-Whitney U Test, λ2 test and 
Student T Test were used for statistical analysis. 

Results

Characteristics of  the patients
All patients were transplanted due to chronic 

kidney disease (CKD). The aetiology of  CKD was 
unknown in 124 (42%) patients. The most frequent 
etiologies of  172 patients were glomerulonephritis 
(n: 37, 12%), hypertension (n: 27, 9.1%) and vesi-
coureteral reflux (n: 20, 6.8%) (Table 1). Among 
296 renal transplant recipients, 74 (25%) of  296 
patients were female, and 222 (75%) were male. 
The mean transplantation age was 32.4±10.2 
years. 228 (77%) of  the patients had living-related 
donors, and 68 (23%) had deceased donors. Anti-
viral (aciclovir PO), antifungal (fluconazole PO) 
and antibacterial (TMP-SMX PO) prophylaxis 
treatments were given for six months to 293 (99%) 
of  the patients. INH prophylaxis was given to 3 
(1%) patients for nine months due to positive PPD 
tests before transplantation, and all patients were 

Table 1. Primary disease etiologies of kidney 
transplant recipients.  

FMF: familial Mediterranean fever; APKD: autosomal 
dominant polycystic kidney disease; SLE: systemic 
lupus erythematosus. 

*Hypertension and diabetes (n: 1), Gilbert’s disease 
(n: 1), methylmalonemic acidemia (n: 1), renal 
tuberculosis (n: 1), renal hypoplasia (n: 1), pregnancy 
(n: 1), hemorrhage (n: 1) and renal artery stenosis (n: 1), 
hyperreninemic hyperaldosteronism (n: 1).



vaccinated for influenza and pneumococcus. The 
mean hospitalisation time after transplantation 
was 13.3±9.07 days. Rejection which was diag-
nosed by the transplantation team by biopsy, was 
developed in 110 (37.2%) patients, and 82 (74.5%) 
of  them were given pulse steroid treatment. The 
transplantation team determined the dose and du-
ration of  steroid treatment. 

General demographics and features of  the patients with 
pulmonary complications

Among 296 kidney transplant recipients, 48 
(16.2%) patients had pulmonary complications. 
The male sex ratio was 71% (n: 34) in patients with 
pulmonary complications and 76% (n: 188) in pa-
tients without pulmonary complications (p>0.05). 
There was no statistically significant difference be-
tween the mean transplant ages of  patients with 
and without pulmonary complications (33.5±9.5 
vs 32.2±10.3, p>0.05, respectively). 15 of  48 pa-
tients had consecutive pulmonary complications 
(2 times in 10 cases, three times in 2 cases, four 
times in 1 case, five times in 1 case and six times 
in 1 case). And by the way, 75 pulmonary compli-
cations were detected in our transplant recipients. 
The mean hospitalisation time after transplanta-
tion were 17.9±11.5 days in the patients with pul-

monary complication and 12.2±8.3 days in the pa-
tients with no pulmonary complications (p<0.05). 
Prolonged hospital stay was associated with the 
risk of  developing pulmonary complications. 
Pulmonary complications developed at the ear-
liest on the second day after transplantation and 
at the latest on the 2,289th day (mean 49.5±5.4 
months). Thirty-seven (77%) of  48 patients with 
pulmonary complications and 191 (83.8%) of  248 
patients without pulmonary complications were 
transplanted from a living donor, and there was no 
correlation between donor type and development 
of  pulmonary complications (p>0.05). The histo-
ry of  rejection was significantly higher in patients 
with pulmonary complications than those without 
pulmonary complications (52% vs 34.3%, p<0.05, 
respectively).

Symptoms and radiologic findings of  the pulmonary 
complication group

There was more than one symptom in the 
patients; cough in 51 (68%) patients, fever in 41 
(54.7%) patients, sputum in 41 (54.7%) patients, 
extrapulmonary symptoms in 31 (41.3%) patients, 
dyspnea in 22 (29.3%) patients and hemoptysis in 
2 (2.7%) patients.

Chest radiography was performed in all 75 pul-
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monary complications. Thoracic computed to-
mography (CT) was also performed in 58 cases of  
pulmonary complications for which chest X-ray 
images were not diagnostic. Thoracic CT findings 
were pathological in 12 (20.7%) cases of  pulmo-
nary complications with normal chest X-ray im-
ages. While chest X-ray was normal in 18 (24%) 
patients with pulmonary complications, it was 
pathological in 57 (76%) patients. Pathological 
findings of  chest X-ray images were unilateral in 
34 (59.6%), and bilateral in 23 (40.4%) pulmonary 
complications; 26 (49%) had pulmonary compli-
cations in one zone, and 27 (50%) had pulmonary 
complications in more than one zone. The most 
common findings were heterogeneous density, 
congestion, pleural effusion, hilar pathology, atel-
ectasis, patchy infiltration, abscess, nodular lesion, 
and pleural thickening (Table 2). 

The findings of  thoracic CT were pathological 
in 55 (94.8%) of  58 pulmonary complications in 
which thoracic CT was performed. The patholog-
ical findings of  thoracic CT were unilateral in 20 
(36.4%) pulmonary complications, bilateral in 35 
(63.6%) complications, at one lobe in 13 (23.6%) 
pulmonary complications and multilobar in 38 
(69.1%) complications. The most frequent find-
ings were consolidation, patchy infiltration, acinar 
infiltration, nodule, bronchiectasis, ground glass, 
pulmonary thromboembolism (PTE), hilar or me-
diastinal lymphadenopathy, cavitary lesion, ab-
scess, alveolar filling pattern and ground glass and 
septic embolism (Table 2).

Infectious pulmonary complications
Sputum samples were taken from 28 of  41 pul-

monary complications and evaluated with gram 
strain and cultures. 20 (71.4%) sputum samples 
were culture positive. 13 sputum samples were 
stained with Erlich Ziehl Nielsen (EZN), and the 
results were culture-negative. Fiberoptic bronchos-
copy (FOB) was performed in 11 pulmonary com-
plications who had no sputum and in 3 pulmonary 
complications whose sputum cultures were nega-
tive. For differential diagnosis, bronchial lavage 
was performed in 1 complication, bronchoalveo-
lar lavage (BAL) in 7 complications, BAL and pro-
BAL in 5 complications and BAL and biopsy in 
1 complication. All samples were evaluated with 
gram strain and cultures. 12 FOB samples were 
stained with EZN, and the results were negative. 

3 (21.4%) FOB samples were culture-positive. 
Thoracentesis (T/S) was performed in 4 complica-
tions with pleural effusion; exudative effusion was 
determined in 2 with negative cultures. FOB and 
deep tracheal aspiration (DTA) were performed in 
4 complications who were intubated; 2 (50%) of  
DTA samples were cultures positive (Table 3). 

It was applied to one of  the three pulmonary 
complications (33.3%) in FOB and DTA. In the 
FOB sample culture, M. tuberculosis was positive, 
and Enterobacter aerogenes and Candida spp. were 
positive in DTA sample cultures. In one compli-
cation, cytomegalovirus (CMV) pneumonitis was 
shown in the FOB biopsy sample, and C. albicans 
were grown in culture. In sputum cultures, grown 
of  S. epidermidis and grown of  Enterobacteria in 1 
patient with congestion were considered contam-
ination. After all assessments, 12 (16%) of  75 pul-
monary complications were diagnosed as non-in-
fectious and 63 (84%) infectious complications. A 
specific agent was shown in only 23 (36.5%) of  63 
infectious complications. The diagnosis was acute 
bronchitis in 9 (14.3%) complications, abscess in 2 
(3.2%) complications, septic embolism in 1 (1.6%) 
complication and pneumonia in 51 (80.9%) com-
plications.

The culture result was negative in one pulmo-
nary complication, but with high serum LDH, 
hypoxemia and radiological findings, Pneumocys-
tis jirovecii pneumonitis (PCP) was diagnosed. In 
six complications, the diagnosis was fungal pneu-
monia. In the first case of  fungal pneumonia, S. 
epidermidis was grown in sputum culture, but 
this growth was considered contamination.  Also, 
there was no growth in FOB samples, but A. fumig-
atus was shown in the skin lesion and was accepted 
as an etiological agent. In the second case, there 
were white plaques on the mucosa in FOB; yeast 
in the gram strain, but the culture results were neg-
ative. In the third case, there was yeast in the gram 
strain of  the FOB sample, but the culture results 
were negative. The fourth case was diagnosed as 
invasive candidiasis; sputum cultures were positive 
for P. aureginosa and C. albicans, and hyphae were 
shown in the FOB biopsy sample. In the fifth case, 
CMV pneumonitis was demonstrated in the FOB 
biopsy sample, and the FOB culture was positive 
for C. albicans. The sixth case was intubated due 
to respiratory failure. BAL culture was positive for 
M. tuberculosis, and DTA culture was positive for 
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Enterococcus and Candida spp.; but before the cul-
ture results, the patient died. Cold agglutinins were 
positive in one of  the complications diagnosed as 
pneumonia, and the case was diagnosed as atypi-
cal pneumonia according to the history, physical 
examination and radiological findings. In other 
pneumonia cases, an agent can not be defined or 
diagnosed with defined etiologies.

Non-infectious pulmonary complications were 
congestion in 7 (58.3%) complications, atelectasis 
in 3 (25%) complications and PTE in 2 (16.6%) 
complications.

Comparison of  the patients with infectious and non-in-
fectious pulmonary complications

Four (33.3%) of  12 non-infectious pulmonary 

complications were female, and 8 (66.7%) were 
male. 16 (25.4%) of  63 infectious pulmonary 
complications were female, and 47 (74.6%) were 
male. There was no statistically significant dif-
ference between the groups in gender (p>0.05). 
The mean transplantation ages of  non-infectious 
and infectious pulmonary complication groups 
were 33.1±9.4 years and 33±9.8 years, respec-
tively. There was no statistically significant differ-
ence between the groups in mean transplantation 
age (p>0.05). In the non-infectious complication 
group, 7 (11.5%) complications had living-related 
donors, and in the infectious complication group, 
54 (8.5%) complications had living-related do-
nors. Infectious pulmonary complications were 

Table 3. Culture results in sputum, fiberoptic bronchoscopy and deep tracheal aspiration samples.
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Figure 1. Frequency of infectious lung complications by donor types.

Figure 2. Pulmonary complication rates were higher in transplant recipients 
who were given pulse steroid treatment for rejection (p<0.05).
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frequent in the patients with living-related donors 
(p<0.05) (Figure 1). Time of  complication occur-
rence was 588.8±576.9 (range 0-2,289) days in the 
infectious complication group and 571.8±487.5 
(range: 7-1,353) days in the non-infectious com-
plication group (p>0.05) (the mean following time 
was 4.5 years). The mean hospitalisation time af-
ter transplantation was 17.1±11.9 days in the in-
fectious complication group and 17.5±7.8 days in 
the non-infectious complication group (p>0.05). 
Rejection was developed in 6 (50%) complications 
in non-infectious complications and 34 complica-
tions in infectious complications (p>0.05).

Pulse steroid treatment 
Pulse steroid treatment was given to the pa-

tients who were diagnosed with rejection. The 
transplantation team defined the dose and dura-
tion of  the treatment according to the patient’s sit-
uation. Pulse steroid treatment was applied to 14 
(53.8%) recipients who developed rejection, while 
12 (46.2%) did not receive treatment. Pulmonary 
complications were more frequent in the patients 
who were given pulse steroid treatment for rejec-
tion (p<0.05) (Figure 2). Pulse steroid treatments 
were given to 19 (30.2%) infectious pulmonary 
complications and 2 (16.7%) non-infectious pul-
monary complications. There was no statistically 
significant difference between pulse steroid ther-
apy and the occurrence of  infectious or non-in-
fectious pulmonary complications (p>0.05). The 
mean pulse steroid dose in infectious pulmonary 
complications was 3026.3±1989.3 mg.

Specific laboratory findings in pulmonary complications
Urine legionella antigen was studied in 10 pa-

tients with pulmonary complications; serum ga-
lactomannan in 14 patients; serum CMV pp65 an-
tigen in 9 patients, and cold agglutinins in 8 urine 
legionella antigen was negative in 10 patients. Se-
rum galactomannan was positive in one patient, 
serum CMV pp65 antigen was positive in two pa-
tients, and cold antigens were positive in two pa-
tients. α-hemolytic streptococcus was grown in the pa-
tient’s sputum culture whose cold agglutinins were 
positive, and there was no growth in the sputum 
culture of  the second patient with positive cold 
agglutinins. The patient with positive galactoman-
nan was diagnosed with septic embolism. One of  

the patients with positive serum CMV pp65 anti-
gen was diagnosed with CMV pneumonitis, and 
the preemptive treatment was given to the other 
patient in whom any microbiological agent could 
show. PPD test was performed in 6 patients with 
pulmonary complications and was positive (>5 
mm) in 3 of  them, but none were diagnosed with 
tuberculosis. One of  the patients with negative 
PPD was diagnosed with tuberculosis due to the 
growth of  M. tuberculosis in the FOB sample cul-
ture.

Treatment
The patients with pulmonary complications 

were treated through their diagnosis. Chest phys-
iotherapy and mucolytic agent N-acetyl cysteine 
for atelectasis; diuretic agents, hemodialysis for 
congestion and transudative effusions; albumin 
replacement for hypoalbuminemia and anticoag-
ulant treatment for PTE were given. Antibiotics 
were given to infectious pulmonary complications 
through the possible aetiology or defined micro-
biological agents. The rate of  development of  
pulmonary complications after kidney transplan-
tation in our centre was 25.3%. In the follow-up, 
4 of  these 48 patients died because of  pulmonary 
complications. The cause of  the death was sepsis 
due to pneumonia.

Discussion 

Close follow-up is essential in these patients, as 
immunosuppressive treatment continues life-long 
and the immune system is suppressed chronical-
ly, so infections, lymphoproliferative diseases, and 
chronic rejection with or without immune mecha-
nisms might occur, and dialysis could be required 
again.  Transplant success rates are increasing with 
new immunosuppressive regimens.1  

Solid organ transplant recipients are at an in-
creased risk of  infectious complications due to 
chronic immunosuppression. Pulmonary infec-
tions are one of  the frequent causes of  mortality 
in immunosuppressive patients.2,3 Immunosup-
pressive drugs prevent rejection but increase the 
susceptibility to community-acquired and oppor-
tunistic infections. Also, the risk of  non-infectious 
pulmonary complications is higher in these pa-
tients.4-7 The risk of  pneumonia is lower in kidney 
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transplant recipients than other solid organ trans-
plant recipients due to the method of  surgery and 
lower dose of  immunosuppressive drugs.8,9 Tveit 
et al.10 described the risks of  pneumonia in kid-
ney transplant recipients who had no pneumonia 
history before as age (>65 years) and male gender. 
The pulmonary defence mechanism gets worse 
with age.11 In our study, 48 (16.2%) of  296 patients 
had pulmonary complications, and none had lung 
disease before the transplantation.  Our results 
showed no relationship between the mean trans-
plantation age and posttransplant infectious or 
non-infectious pulmonary complications.  In our 
group, the highest transplantation age (57 years) 
was lower than the literature, the patients had no 
history of  lung diseases, and all our patients had 
received low-dose conventional immunosuppres-
sive regimens and T-cell antibodies combination 
regimens as low-dose immunosuppressive drugs.  
By the way, our rate of  pulmonary complications 
(25.3%) was lower. In the pulmonary complica-
tion group, 34 (71%) patients were male, and 14 
(29%) patients were female, similar to the litera-
ture, whereas there was no correlation between 
age and developing pulmonary complications in 
our group.

Transplant recipients with deceased donor or-
gans are supposed to receive higher doses of  im-
munosuppressive drugs, and more severe and 
frequent infectious complications are thought to 
arise.10,12,13 In one study, there was no statistically 
significant difference between having a deceased 
or living-related donor and developing an infec-
tion.14 But another study showed that bacterial in-
fections were frequent in transplant recipients with 
living-related donors.15 Our results showed no re-
lationship between donor type and developing pul-
monary complications, but infectious pulmonary 
complications were frequent in patients with liv-
ing-related donors. In our group, the number of  
patients with living-related donors was higher in 
the rejection group. This could be the reason for 
this result. Intensive immunosuppressive treat-
ments are given for rejection, increasing the risk 
of  pulmonary infections. The prolonged hospital-
isation after transplantation, immobilisation and 
extended exposure to nosocomial flora increase 
the risk of  developing pulmonary complications. 
Also, we showed that the increased mean hospital-

isation time after transplantation increases the rate 
of  pulmonary complications.

In our study, 12 (20.7%) of  75 pulmonary com-
plication chest X-rays were normal, whereas tho-
racic CT findings were pathological. In the liter-
ature, if  there is a clinical suspect, thoracic CT is 
recommended to define the pulmonary pathology 
in renal transplant recipients for early diagnosis 
and treatment.16 Studies showed that consolida-
tion was the frequent pathology in chest X-rays 
and thorax CTs.17-19 Heterogeneous density in 
chest X-rays and consolidation in thoracic CTs 
were the frequent pathologies in our study. Also, 
we showed that every pathological finding was not 
specific to an infectious complication or a microbi-
ological agent. Radiology also defines other than 
infectious complications.

  Despite all research, a specific microbiolog-
ical agent could not be defined in immunosup-
pressive patients.20 In the study of  Rano et al.21, 
a particular aetiology was determined in 46% of  
sputum cultures, 64% of  DTA samples and 36.1% 
of  FOB samples. They diagnosed 66% of  the 
patients by FOB and could not define a specific 
aetiology in 12.5% of  them. Chang et al.17 could 
not determine a particular aetiology in 22.8% of  
the patients (10/27). BAL’s diagnostic value was 
80.5% in Xaubet et al.’s22 study and 75.7% in Kalra 
et al.’s23 study. Eyuboglu et al.24 showed a specific 
aetiology in 66% of  sputum samples and 11% of  
BAL samples. In their results, BAL was not superi-
or to sputum cultures.24 In one study that included 
33,479 kidney transplant recipients, 4.7% of  the 
patients were hospitalized due to pneumonia.10 
FOB was performed in 9.9% of  the patients, and 
open lung biopsy in 4.8% of  the patients. A specif-
ic aetiology could not be defined in 72.5% of  the 
patients, and the authors indicated that invasive 
diagnostic methods were not superior to non-inva-
sive methods. Our study’s results were similar; we 
could not define a specific aetiology in 63.5% of  
our patients. In our research, the best method to 
determine specific aetiology was sputum cultures. 
A particular aetiology was shown in 20 (71.4%) 
sputum samples, 4 (28.4%) FOB samples and 2 
(50%) DTA samples. In case of  suspicion of  infec-
tious pulmonary complications, empiric antibiot-
ic therapy was given to transplant recipients, and 
FOB was performed under this treatment. This 
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should be the reason for our negative culture. Inva-
sive diagnostic methods like FOB in immunosup-
pressive patients can cause new colonizations and 
complications, whereas they do not contribute to 
the diagnosis. So non-invasive diagnostic methods 
should be the first choice for diagnosing the com-
plications, and invasive methods should be consid-
ered in the presence of  requirements.

Corticosteroids have catabolic effects, especial-
ly in lymphoid and connective tissue, muscles, adi-
pose tissue and skin.  They also cause weakness in 
respiratory muscles; predisposition to infections by 
affecting T-cells and macrophages in cellular im-
munity. Also, corticosteroids have anti-inflamma-
tory effects.25 In our study, there was a relationship 
between developing pulmonary complications and 
pulse steroid treatment. Still, there was no statis-
tically significant difference between pulse steroid 
treatment and developing infectious or non-infec-
tious complications. Recent studies showed that 
steroid treatment in maintenance therapy was not 
a risk factor for infectious complications.15 But 
corticosteroids in transplant recipients are accept-
ed as risk factors for bacterial infections and sepsis 
due to intravenous pulse steroid treatment should 
be emerged.26 In one study, the cumulative dose 
of  pulse steroid treatment for rejection in patients 
with pulmonary complications was higher (mean 
7,160±1,590 mg), but there was no statistically sig-
nificant difference.27 In our study mean pulse ste-
roid dose was 3026.3±1989.3 mg in patients with 
infectious pulmonary complications. 

The potential and defined microbiological 
agents were compatible with the infection sched-
ule in our patients. With the developing surgery 
techniques and efficient prophylaxis treatment, 
the infection agents in solid organ transplant recip-
ients are changing.28 After kidney transplantation, 
all recipients were given prophylaxis treatment 
(acyclovir, fluconazole and TMP-SMX PO). Thus 
no pulmonary infections due to HSV developed.29 
One of  our patients was diagnosed with P. jirovecii 
pneumonitis with his clinic and radiological find-
ings, whereas he was given TMP-SMX prophylax-
is treatment. Infection rates of  CMV in solid organ 
transplant recipients approach 70%.30 In our centre 
survey for CMV infection is regularly done, and 
in the occurrence of  infection, pre-emptive treat-
ment is given. Gancylovir should be added to the 

prophylaxis protocol according to the donor’s and 
recipient’s CMV serology. There were no recipi-
ents with negative CMV serology in our patients, 
so gancyclovir prophylaxis was not given. Serum 
CMV PCR and pp65 antigen levels in solid organs 
could guide the clinician for preemptive or prophy-
laxis treatment in solid organ transplant recipients. 
By the way frequency of  CMV infection should 
be decreased, as in our results. On the other hand, 
CMV causes opportunistic bacterial and fungal 
infections by suppressing cellular immunity.31 The 
growth of  C. albicans in the BAL sample of  one of  
the recipients diagnosed with CMV pneumonitis 
was accepted as an opportunistic infection second-
ary to CMV infection. 

In our study, six of  the patients died in the fol-
low-up. Four (1.3%) of  the deaths were due to 
sepsis by pneumonia. Two of  the deaths due to 
pneumonia were in the first month after transplan-
tation, and the other two were after six months 
after transplantation. A specific aetiology was de-
fined in the recipients who died; A. baumani in the 
DTA sample and M. tuberculosis in the BAL sample, 
and Enterococcus and Candida spp. in the DTA sam-
ple. In our centre, by the close follow-up of  kidney 
transplant recipients, we aimed to diagnose mortal 
infections early and give efficient treatments.

Conclusions

Kidney transplant recipients are at high risk for 
infectious and non-infectious pulmonary compli-
cations due to surgery and immunosuppressive 
drugs. After the transplantation, efficient prophy-
laxis treatment should prevent potential infec-
tions. Non-invasive diagnostic methods should 
be the first considered choice in the presence of  
complications. In transplant recipients, symptoms 
and radiological findings are not specific. The ae-
tiology of  infections might be multifactorial in 
these patients. Immunosupressive drugs given af-
ter kidney transplantation increase infection risk, 
but close follow-up can prevent infections. Thus, 
low complication rates should be achieved in both 
the lungs and other systems. Also, non-infectious 
reasons should be considered in the presence of  
complications. The follow-up of  transplant recip-
ients must be multidisciplinary as other solid or-
gan transplant recipients.  The standard follow-up 
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transplantation team consisting of  surgery and 
infectious disease specialists and pulmonologists 
should reach low rates of  pulmonary complica-
tions.
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