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Abstract
Aim/Background: The aim of this study is to investigate the effects of the solutions used to preserve kidney during transplant surgeries on microbiological culture
results and antimicrobial resistance and to evaluate this process from the perspectives of recipients and donors.
Methods: This study is a retrospective one, and its data were collected from the files of the transplant patients between October 2009 and June 2018. In order to
identify the bacteria, the results of the bacteria cultivation conducted through standard methods were included. Gram-negative bacteria were also included in the study.
The antimicrobial susceptibility of the identified bacteria was analysed by means of the disk diffusion method. Only one preservation solution was taken, and the isolated
agent was determined to be staphylococcus.
Results: When all the results were examined, none of the patient had an infection agent causing clinical infection. This result might be related to the fact that
cephalosporin treatment was applied for seven days in all the transplant cases in our clinic.
Conclusion: If a good treatment is supported by culture antibiogram, it does not create a problem for the recipient and a successful organ transplant surgery can be
performed. In this way, there will be no loss of patients in cases where there are not many organ sources.

Introduction
Kidney transplant is significant in the treatment of endstage renal disease, and it is one of the most important treatment
methods in our age. Transplant surgery is very significant
in our country as it is in other parts of the world. However,
the basic problem in our country is the low number of organs
obtained from cadaveric donors. Success in transplant surgeries
has substantially increased thanks to technological progress,
developments and changes in immunosuppressive drugs used
for organ rejections, new practices in organ preservation and

new organ transplant centres in many countries. In transplant
surgeries, the increase in the number of cadaveric donors and
the development of different methods in organ and tissue
preservation, new perfusion systems and new solutions have
led to successful outcomes. The extraction, preservation and
transportation of organs might result in changes in the organ’s
internal structure. Ischemia and hypothermia are the most
important factors in the preservation of organs after extraction
[1]. Various solutions are used in order to preserve the organ
and to wash the extracted organ. Initially, the Ringer Lactate
solution was used. Then, the Euro-Collins, the Ross-Marshall,
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the University of Wisconsin (UW) and the Celsior and Kyoto
solutions were extensively used. Each solution has a difference
structure and content; however, each solution has the same
objective: to prevent cell oedema, to delay cell destruction,
and then to provide the best organ function. Preservatives like
Bactrim have been added to some solutions in order to preserve
organ and tissue and to prevent infection. Particularly in simple
hypothermic preservation, the extracted organ is washed with
cold preservative solution (+40 C) and placed in a sterile nylon
bag. This sterile bag can be put into a second bag with crushed
ice particles, and the extracted organ can be preserved. The
most significant advantage of this method is that it is cheap,
simple and easy to carry the extracted organ [1-4].
For the preservation of organs and tissues, solutions are
used through intravenous infusion immediately after the organ
is extracted. The organ should be kept in liquid for preservation.
When the number of donors is taken into consideration, it is
inevitable that the organ should be extracted in a successful
way. In the past, when the recipient or the donor had any
source of infection, it used to cause many difficulties in organ
transplant surgeries [1-4]. The results of some scientific
studies reveal that, even if there is infection in the recipient
or the donor, this is not an obstacle for a successful transplant
surgery as long as antibiotic prophylaxis therapy is performed.
In this context, this study aims to investigate the effects of the
solutions used to preserve kidney during transplant surgeries
on microbiological culture results and antimicrobial resistance
and to evaluate this process from the perspectives of recipients
and donors [1-4].

was washed through renal preservation solutions and kept
in liquid. In the cultures taken from the liquids, no bacterial
reproduction occurred. When the files of the recipients were
analysed, it is clearly observed that any reproduction did not
occur in any of the cultures taken after after the surgery,
although nine of the donors had the microorganisms that could
have caused infection. The fact that infection was not observed
in the culture results of the recipients is a significant finding.
This might be connected with the fact that the recipients
were supported with a good prophylactic therapy method.
Cephalosporin therapy is routinely performed for seven days in
clinics after transplant surgeries.

Discussion

Results

The most commonly used renal preservation solutions for
kidney transplant surgeries are the Euro-Collins, the University
of Wisconsin (UW) and the Bretschneider HTK solutions. In
terms of long cold ischemia times, whether the HTC solution or
the UW solution is superior has not been demonstrated. As the
organ extracted from the living donor should be transplanted
immediately, some surgeons prefer to perfuse the kidney with
heparinised ringer lactate rather than perfusion fluids. In
order to prolong the period and to prevent infection, antibiotic
prophylaxis is very significant [5,6]. While determining the
risk of infection after transplant surgeries, although latent
and active infections in the donor or the recipient, operationrelated complications, coexistent diseases like Chronic
Obstructive Pulmonary Disease (COPD) and the intensity of
immunosuppressive therapy are important, there is a timeline
for infections that might occur after transplant surgeries.
One month after transplant surgeries, transmitter-induces
infections, surgical wound and abdominal infections, central
catheter infections and hospital acquired pathogens are quite
common. Urinary tract infection is also common in this period.
the infection related to our study is urinary tract infection [5-7].
Opportunistic infections between month 1 and month
6 after transplant surgeries should be considered first.
Immunosuppressive maintenance therapy is applied intensively
during this period, and the effects of induction therapy are
still observable. Therefore, the risk of the reactivation of
latent pathogens is very high. Cytomegalovirus (CMV), Herpes
zoster virus (HSV), Varicella zoster virus (VZV) and BK virus,
Pneumocystis pneumonia (PCP), Aspergillus and Nocardia
infections are common Herpes virus. As seen in the study, 1
patient had Herpes virus [5-9].

Blood, urine, sputum and throat cultures were taken from
the donor before the operation. Blood culture from 29 donors,
urine culture from 10 donors, sputum culture from 2 donors
and throat culture from 13 donors were taken. Among these
blood cultures, only 1 (%3,44) had staphylococcus, while 1
(%3,44) had streptococcus and 1 (%3,44) had pseudomonas.
Only 1 (%3,44) of the urine cultures had enterococcus while 1
of the sputum cultures had Helicobacter. In the throat cultures,
1 had candida, 1 had pseudomonas, whereas 2 (%6,89) had
Acinetobacter, 1 (%3,44) had staphylococcus epidermidis and 1
(%3,44) had Herpes virus. When these cultures were examined,
it was observed that bacterial reproduction occurred in ten
donors. In addition, the kidney to be extracted from the donor

Viral infections are the most common infectious
complications of immunosuppressive therapy after solid organ
transplant. CMV is the most common viral infection. The status
of the recipient and the donor should be defined in the pretransplant evaluation. This definition determines how long
prophylaxis therapy should be continued and with which drug
prophylaxis therapy should be performed [5-9]. Valganciclovir
is used to prevent CMV infection and/or CMV disease. In the pretransplant evaluations, if the recipient and the donor are not
CMV (-), valganciclovir and CMV prophylaxis are recommended.
In the profiles of patients in Turkey, both the recipient and
the donor are CMV (+). The duration of prophylaxis therapy
is recommended to be between 3 and 12 months. Although it

Methods
This study is a retrospective one, and its data were collected
from the files of the transplant patients between October 2009
and June 2018. In order to identify the bacteria, the results of
the bacteria cultivation conducted through standard methods
were included. Gram-negative bacteria were also included in
the study. The antimicrobial susceptibility of the identified
bacteria was analysed by means of the disk diffusion method.
By analysing the microbiological culture results of the donors,
whether bacterial reproduction occurred and whether it was
transferred to the recipient were investigated. The permission
was obtained from the hospital ethical committee.
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changes from centre to centre, the general tendency is to use
valganciclovir 450 mg 1x2 in the first six months (especially
in patients receiving ATG induction). However, in line with
the declaration of health practises in Turkey, it can be applied
for the first three months after transplant surgeries. The most
important side effect is bone marrow suppression. During
rejection treatments developed at any time, it is recommended
to start prophylactic therapy for at least six weeks [5-9].
Trimethoprim / sulfamethoxazole (80mg tmp / 400mg smx):
Antibacterial prophylaxis is recommended for 6 months. In
cases where anti-rejection therapy should be given, it should
be resumed and continued for at least 6 weeks. Prophylaxis
of urinary tract infection is used to prevent opportunistic
infections of PCP, Nocardia, Listeria monocytogenesis and
Toxoplasma gondii. It is usually well tolerated but might
cause bone marrow suppression or renal dysfunction. If
the commercially available 160 mg trimethoprim / 800 mg
sulfamethoxazole-containing form is used, it is sufficient to
give 3 days a week. Bacteraemia in solid organ transplants
can lead to life-threatening complications. The incidence
of bacteraemia varies between %8,6-26 depending on the
transplanted organ and is seen as the most important cause
of morbidity and mortality. This is particularly important in
bacteria that develop antibiotic resistance. These groups of
microorganisms (Enterococcus faecium, Staphylococcus aure-us,
Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa and Enterobacter spp.) were grouped as ESCAPE
pathogens by the American Society of Infectious Diseases [59].
Pseudomonas infections are considered to be the most lethal
factor in this group, and antibiotic resistance is encountered
in 50% of pseudomonas infections detected in transplant
patients. Reported source of pseudomonas infection in solid
organ transplantations is very rare. In these patients, infection
findings usually occur within the first 10 days. In particular,
there are reports about the fact that pseudomonas infections
developing in respiratory tract enter the systemic circulation
via the innominate artery [9-13]. In the early postoperative
period, P. aeruginosa infection has been shown to cause
pseudoaneurysm and dissociation in artery anastomosis. This
usually results in graft or patient loss. The elastase enzyme
secreted by bacteria directly causes endothelial cell and
basement membrane damage and blood vessel wall bleeding
[5-10].
Oral nystatin or mouthwash is used 3 times a day for
oral and oesophageal candidiasis prophylaxis. Although
it is recommended for 1-3 months in handbooks, many
centres in Turkey use it in the first 3-6 months. It is
recommended to use it for at least 1 month after antirejection treatments. In cases where fungal infections are
common, oral fluconazole 1x100 mg can be given instead of
oral nystatin for 3-6 months. According to the results of the
study, candida infection was observed only in 1 patient [9-13].
Bacteria, which are thought to be caused by the donor and
which are already found in the donor, did not cause any
endemia in the recipient due to antibiotic treatment in our clinic
routine although fungal infection was observed in our study.

Despite the measures to prevent possible donor-induced
infection in solid organ transplantations, a 0.2-6% infection
transition was reported. In addition, at least 5% of the donors
were considered to be bacteriemic during the organ uptake
[7-9]. For that reason, in cadaveric donor transplants, it is
recommended that donor cultures should routinely be taken
in potential donor candidates with a hospital stay longer than
three days. In order to reduce risk, it is recommended that the
medical and social history of the donor should be taken into
account and that a careful physical examination and laboratory
screening should be performed. It should be kept in mind that
donor blood cultures can reveal secret bacteriemias and that
intensive treatment with hemodynamic insta-bil donors might
adversely affect laboratory test results due to hemodilution [913].
It is suggested that bacteriemic donors can be used
under certain conditions as seen in recent publications.
It is recommended that the infected donor should receive
antimicrobial therapy for at least 24-48 hours, that laboratory
and clinical response should be considered and that the same
antimicrobial therapy should be used for the recipient for 7-14
days. In addition, by means of nonspecific antibacterial and
antifungal therapy which would be performed independently
of the culture results of kidney transplant surgeries from the
infected donors, there are centers reporting highly successful
results in graft and patient survival in the first six months [913].
In our country, the frequency of donor-induced infection
in cadaveric donor transplantation is unknown. However, the
number of patients for transplant is increasing day by day, and
the transplantation of cadaveric donors seems to be the most
important source to meet this requirement. With the use of
necessary microbiological follow-up and treatment facilities,
organs from infected donors can also be provided; however, in
this case it is necessary to pay attention especially to organisms
that have developed antibiotic resistance. Donor-induced
Pseudomonas infections are also important due to their high
mortality rate in this group [1,5,6,9-13].

Result
it should be ensured that reproduction occurring in culture
results, whether it is from a living donor or from a cadaver,
does not affect organ transplants. If a good treatment is
supported by culture antibiogram, it does not create a problem
for the recipient and a successful organ transplant surgery can
be performed. In this way, there will be no loss of patients in
cases where there are not many organ sources.
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