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Pulmonary Complications in Kidney Transplant Recipients
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ABSTRACT
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, A2 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.

Primary disease etiologies n (%)

Unknown 124 (42)

Known 172 (58)
Glomerulonephritis 37 (12.5)
Hypertension 27(9.1)
Vesicoureteral reflux 20 (6.8)
Nephrolithiasis 14 (4.8)
FMF 11(3.8)
Alport syndrome 11(3.8)
Vasculitis 9.1
ADPKD 6(2.1)
SLE 6(2.1)
Pyelonephritis 5(1.7)
Nephrotic syndrome 5(1.7)
Diabetes mellitus 4(1.4)
Amyloidosis 4(1.4)
Atrophic kidney 2(0.7)
Ectopic kidney 2(0.7)
Others* 9 (2.7)

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).
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vaccinated for influenza and pneumococcus. The
mean hospitalisation time after transplantation
was 13.319.07 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 17.9111.5 days in the patients with pul-

Table 2. Radiological findings.

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-

Chest X-ray n (%) Thoracic CT n (%)
Normal 18 (24) Normal 3(5)
Pathologic 57 (76) Pathologic 55(9%)
Heterogeneous density 37 (65) Consolidation 30 (55)
Congestion 7(12.3) Patchy infiltration 8 (14.5)
Pleural effusion 5(8.8) Acinar infiltratation 8 (14.5)
Hiler pathology 4 (7) Nodule 6(11)
Atelectasis 3(5.3) Bronchiectasis 4(7.2)
Patchy infiltration 3(5.3) Ground glass 3(54)
Abscess 2(3.5) Pulmonary thromboembolism 3(5.4)
Nodular lesion 1(1.8) Hiler or mediastinal lymphadenopathy 3 (5.4)
Pleural thickening 1(1.8) Cavity 2(3.6)
Abscess 2(3.6)
Alveolar filling 1(1.8)
Alveolar filling and ground glass 1(1.8)
Septic embolism 1(1.8)
Sequel changes 1(1.8)
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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 (7able 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 (7able 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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Table 3. Culture results in sputum, fiberoptic bronchoscopy and deep tracheal aspiration samples.

Sputum (n: 28) n (%)
Culture (—) 8 (28.6)
Culture (+) 20 (71.4)
a-hemolytic streptococcus 5(17.9)
Hemophilus influenza 3(10.7)
Pseodomonas auregenosa 2(7.1)
Enterobacteria 2(7.1)
Pseodomonas auregenosa and S. pneumonia 1(3.6)
Pseodomonas auregenosa and C. albicans 1(3.6)
S. pneumonia 1(3.6)
Enterococcus 1(3.6)
a-hemolytic streptococcus and Hemofilius influenza 1(3.6)
S. pneumonia and Hemofilius influenza 1(3.6)
Enterobacteria and a-hemolytic streptococcus 1(3.6)
S. epidermidis 1(3.6)
Fiberoptic bronchoscopy (n: 13)

Culture (—) 10 (76.9)
Culture (+) 3(23.0)
Candida albicans 1(7.7)
M. tuberculosis 1(7.7)
Burkholderia cepacia 1(7.7)
Deep tracheal aspiration (n: 4)

Culture (-) 2(50)
Culture (+) 2 (50)
Acinetobacter baumannii 1(25)
Enterococcus ve Candida spp. 1(25)

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
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Figure 1. Frequency of infectious lung complications by donor types.
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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 I). 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 CMYV 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 CMYV pp65 antigen was positive in two pa-
tients, and cold antigens were positive in two pa-
tients. [J-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 CMYV 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.!

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.”® 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.*” The risk of pneumonia is lower in kidney

21



Turk J Int Med 2023 ;5(1):15-25

Turkoglu Selcuk et al.

transplant recipients than other solid organ trans-
plant recipients due to the method of surgery and
lower dose of immunosuppressive drugs.®® Tveit
et al.!” 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.!! 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.'®>13 In one study, there was no statistically
significant difference between having a deceased
or living-related donor and developing an infec-
tion.' But another study showed that bacterial in-
fections were frequent in transplant recipients with
living-related donors.”® 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.'® Studies showed that consolida-
tion was the frequent pathology in chest X-rays
and thorax CTs.!”!” 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.”® In the study of Rano et al.?!,
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.'” 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.’s?? study and 75.7% in Kalra
et al.’s?® study. Eyuboglu et al.** 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.?* In one study that included
33,479 kidney transplant recipients, 4.7% of the
patients were hospitalized due to pneumonia.!”
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.” 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.”” 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.?® In one study, the cumulative dose
of pulse steroid treatment for rejection in patients
with pulmonary complications was higher (mean
7,160x1,590 mg), but there was no statistically sig-
nificant difference.?’” 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.?® After kidney transplantation,
all recipients were given prophylaxis treatment
(acyclovir, fluconazole and TMP-SMX PO). Thus
no pulmonary infections due to HSV developed.?
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 CMYV in solid organ
transplant recipients approach 70%.% 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
CMYV 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 CMYV infection should
be decreased, as in our results. On the other hand,
CMV causes opportunistic bacterial and fungal
infections by suppressing cellular immunity.>! 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 CMYV 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

23



Turk J Int Med 2023 ;5(1):15-25

Turkoglu Selcuk et al.

transplantation team consisting of surgery and
infectious disease specialists and pulmonologists
should reach low rates of pulmonary complica-
tions.

Conflict of interest

The authors have no conflicts of interest to de-
clare.
Funding

No specific funding from the public, private,
or non-profit sectors was received to carry out the
work mentioned in this article.

Authors’ Contribution

Study Conception: NTS, FOE; Study Design:
NTS, FOE; Supervision: FOE, MH; Literature
Review: NTS, NGA; Critical Review: FOE; Data
Collection and/or Processing: NTS, NGA,; Statis-
tical Analysis and/or Data Interpretation: NTS,
NGA; Manuscript preparing: NTS.

References

1. Titiz MI. Bébrek transplantasyonuna genel yaklagim, In:
Titiz MI, ed. Renal Transplantasyona Pratik Yaklagim. 2.
baski. Istanbul: Eczacibasi Ila¢ Pazarlama; 2004:11-2.

2. Tu G, JuM, Zheng Y, Xu M, Rong R, Zhu D, Zhu T, Luo
Z. Early- and late-onset severe pneumonia after renal
transplantation. Int J Clin Exp Med. 2015 Jan 15;8(1):1324-32.

3. Kiipeli E, Eyiiboglu FO, Haberal M. Pulmonary infections
in transplant recipients. Curr Opin Pulm Med. 2012
May;18(3):202-12. doi: 10.1097/MCP.0b013e328352104f.

4. Kotloff RM. Noninfectious pulmonary complications of
liver, heart, and kidney transplantation. Clin Chest Med.
2005 Dec;26(4):623-9, vii. doi: 10.1016/j.ccm.2005.06.011.

5. John GT, Shankar V, Abraham AM, Mukundan U, Thomas
PP, Jacob CK. Risk factors for post-transplant tuberculosis.
Kidney Int. 2001 Sep;60(3):1148-53. doi: 10.1046/j.1523-
1755.2001.0600031148.x.

6. Pencheva VP, Petrova DS, Genov DK, Georgiev OB. Risk
factors for lung diseases after renal transplantation. J Res Med
Sci. 2015 Dec;20(12):1127-32. doi: 10.4103/1735-1995.172978.

7. Fortun J, Martin-Davila P, Pascual J, Cervera C, Moreno
A, Gavalda J, Aguado JM, Pereira P, Gurgui M, Carratala
J, Fogueda M, Montejo M, Blasco F, Bou G, Torre-Cisneros
J; RESITRA Transplant Network. Immunosuppressive
therapy and infection after kidney transplantation. Transpl
Infect Dis. 2010 Oct;12(5):397-405. doi: 10.1111/j.1399-
3062.2010.00526.x.

8. Kotloff RM, Ahya VN, Crawford SW. Pulmonary
complications of solid organ and hematopoietic stem cell
transplantation. Am J Respir Crit Care Med. 2004 Jul
1;170(1):22-48. doi: 10.1164/rccm.200309-1322S0.

9. Kupeli E, Ulubay G, Colak T, Ozdemirel TS, Ozyurek
BA, Akcay S, Haberal M. Pulmonary complications in
renal recipients after transplantation. Transplant Proc. 2011
Mar;43(2):551-3. doi: 10.1016/j.transproceed.2011.01.063.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

Tveit DJ, Hypolite 10, Poropatich RK, Hshieh P, Cruess D,
Hawkes CA, Agodoa LY, Abbott KC. Hospitalizations for
bacterial pneumonia after renal transplantation in the United
States. J Nephrol. 2002 May-Jun;15(3):255-62.

Fishman JA. Approach to the patient with pulmonary
infection. In: Fishman AP, ed. Fishman’s Pulmonary
Diseases and Disorders Vol 2. 4th ed. New York: Mc Graw-
Hill; 2008:1981-2004

Kalender B, ApaydinS, Altiparmak MR, Pekpak M, SariyarM,
Ataman R, Serdengecti K, Erek E. Opportunistic pulmonary
infection after renal transplantation. Transplant Proc. 2000
May;32(3):563-5. doi: 10.1016/s0041-1345(00)00891-5.

Sousa SR, Galante NZ, Barbosa DA, Pestana JO. Incidence of
infectious complications and their risk factors in the first year
after renal transplantation. J Bras Nefrol. 2010 Mar;32(1):75-
82.

Charfeddine K, Zaghden S, Kharrat M, Kamoun K,
Jarraya F, Hachicha J. Infectious complications in
kidney transplant recipients: a single-center experience.
Transplant Proc. 2005 Jul-Aug;37(6):2823-5. doi: 10.1016/;.
transproceed.2005.05.009.

Alangaden GJ, Thyagarajan R, Gruber SA, Morawski K,
Garnick J, EI-Amm JM, West MS, Sillix DH, Chandrasekar
PH, Haririan A. Infectious complications after kidney
transplantation: current epidemiology and associated risk
factors. Clin Transplant. 2006 Jul-Aug;20(4):401-9. doi:
10.1111/.1399-0012.2006.00519.x.

Ahmad Z, Bagchi S, Naranje P, Agarwal SK, Das CJ.
Imaging spectrum of pulmonary infections in renal transplant
patients. Indian J Radiol Imaging. 2020 Jul-Sep;30(3):273-9.
doi: 10.4103/ijri.IJRI 357 19.

Chang GC, Wu CL, Pan SH, Yang TY, Chin CS, Yang YC,
Chiang CD. The diagnosis of pneumonia in renal transplant
recipients using invasive and noninvasive procedures. Chest.
2004 Feb;125(2):541-7. doi: 10.1378/chest.125.2.541.

Wang X, Wang Y, Zhu Q, Guo G, Yuan H. Pulmonary
infection in the renal transplant recipients: Analysis of the
radiologic manifestations. Radiol Infect Dis. 2014 Dec;1(1):3-
6. doi: 10.1016/j.jrid.2014.10.001.

Eyiiboglu FO, Kiipeli E, Bozbas SS, Ozen ZE, Akkurt ES,
Aydogan C, Ulubay G, Akcay S, Haberal M. Evaluation of
pulmonary infections in solid organ transplant patients: 12
years of experience. Transplant Proc. 2013;45(10):3458-61.
doi: 10.1016/j.transproceed.2013.09.024.

Gasink LB, Blumberg EA. Bacterial and mycobacterial
pneumonia in transplant recipients. Clin Chest Med. 2005
Dec;26(4):647-59, vii. doi: 10.1016/j.ccm.2005.06.003.

Randé A, Agusti C, Sibila O, Torres A. Pulmonary
infections in non-HIV-immunocompromised patients. Curr
Opin Pulm Med. 2005 May;11(3):213-7. doi: 10.1097/01.
mep.0000158728.14945 .46.

Xaubet A, Torres A, Marco F, Puig-De la Bellacasa
J, Faus R, Agusti-Vidal A. Pulmonary infiltrates in
immunocompromised patients. Diagnostic value of
telescoping plugged catheter and bronchoalveolar lavage.
Chest. 1989 Jan;95(1):130-5. doi: 10.1378/chest.95.1.130.
Kalra V, Agarwal SK, Khilnani GC, Kapil A, Dar L, Singh
UB, Mirdha BR, Xess I, Gupta S, Bhowmik D, Tiwari
SC, Dash SC. Spectrum of pulmonary infections in renal
transplant recipients in the tropics: a single center study. Int
Urol Nephrol. 2005;37(3):551-9. doi: 10.1007/s11255-005-
4012-9.

Oner-Eyiiboglu F, Karacan O, Akg¢ay S, Arslan H, Demirhan
B, Haberal M. Invasive pulmonary fungal infections

24



Turk J Int Med 2023 ;5(1):15-25

Pulmonary Complications in Renal Transplant

25.

26.

27.

in solid organ transplant recipients: a four-year review.
Transplant Proc. 2003 Nov;35(7):2689-91. doi: 10.1016/j.
transproceed.2003.08.070.

Artis T, Akalin E, Emre $. Klinikte immiinsupresyona
stratejik yaklagim. In: Titiz M1, ed. Renal Transplantasyona
Pratik Yaklasim. 2. baski. Istanbul: Eczacibasi Ilag
Pazarlama; 2004:53-79

Vincenti F, Amend W, Feduska NJ, Duca RM, Salvatierra O
Jr. Improved outcome following renal transplantation with
reduction in the immunosuppression therapy for rejection
episodes. Am J Med. 1980 Jul;69(1):107-12. doi: 10.1016/0002-
9343(80)90507-0.

Jha V, Sakhuja V, Gupta D, Krishna VS, Chakrabarti A, Joshi
K, Sud K, Kohli HS, Gupta KL. Successful management
of pulmonary tuberculosis in renal allograft recipients in
a single center. Kidney Int. 1999 Nov;56(5):1944-50. doi:
10.1046/j.1523-1755.1999.00746.x.

28.

29.

30.

31

Snydman DR. Epidemiology of infections after solid-organ
transplantation. Clin Infect Dis. 2001 Jul 1;33 Suppl 1:S5-8.
doi: 10.1086/320897.

Lee SH, Huh KH, Joo DJ, Kim MS, Kim SI, Lee J, Park
MS, Kim YS, Kim SK, Chang J, Kim YS, Kim SY. Risk
factors for Pneumocystis jirovecii pneumonia (PJP) in kidney
transplantation recipients. Sci Rep. 2017 May 8;7(1):1571. doi:
10.1038/541598-017-01818-w.

Carstens J, Andersen HK, Spencer E, Madsen M.
Cytomegalovirus infection in renal transplant recipients.
Transpl Infect Dis. 2006 Dec;8(4):203-12. doi: 10.1111/§.1399-
3062.2006.00169.x.

Fishman JA. Pulmonary infection in immunocompromised
hosts. In: Fishman AP, ed. Fishman’s Pulmonary Diseases
and Disorders Vol 2. 4th ed. New York: Mc Graw-Hill;
2008:2203-40.term follow-up study. Clin Exp Rheumatol.
2014 Jul-Aug;32(4 Suppl 84):S58-62.

) @ This is an open access article distributed under the terms of Creative Common

Attribution-NonCommercial-NoDerivatives 4.0 International License.

25



	Yer İmi 1

