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Abstract

Introduction: Liver transplantation is currently the only treatment option in acute hepatic failure and end-stage liver disease. In spite of their
complications, ABO-incompatible liver transplantations are performed due to the shortage of suitable donors and the urgent need for organs.
Despite developments in surgical techniques and improvements in antimicrobial prophylaxis strategies, infection is still an important complication
and continues to be a major cause of death. In this study, ABO-compatible and ABO-incompatible liver transplant recipients were compared
retrospectively in terms of infections and survival.

Materials and Methods: Sixteen ABO-incompatible liver transplant recipients whose transplant surgeries were performed by the Liver Transplant
Team between March 2002 and January 2011 were included in the study. ABO-compatible liver transplant recipients whose surgeries were undergone
before and after the ABO-incompatible transplantation were selected as control group (total 32 patients). Patients’ postoperative one year data were
obtained from hospital records in both groups.

Results: In the first postoperative year after liver transplantation, 12 (75%) of the ABO-incompatible recipients and 21 (65.6%) of the ABO-
compatible recipients experienced at least one infection attack (p=0.509). The infection attack rate was 175% in the ABO-incompatible group and
113% in the ABO-compatible group (p=0.262). Eight (50%) of the 16 ABO-incompatible recipients and nine (28.1%) of the 32 ABO-compatible
recipients died within one year of transplantation (p=0.135). There were no statistically significant differences between the groups in terms of
mortality or infection rates. Pseudomonas aeruginosa was the most common isolate in both ABO-compatible and incompatible recipients.
Conclusion: The findings of the study showed that ABO-incompatible transplants were comparable to ABO-compatible transplants in terms of
infection rates and survival. It should be kept in mind that ABO incompatible liver transplantation may be an option, especially in emergencies
and in selected cases, despite differences in complications between centers and patient groups and concerns about greater complications in ABO-
incompatible patients. However, further studies are needed on this topic.
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Giris: Giinlimiizde akut karaciger yetmezligi ve son dénem karaciger hastaliginda tek tedavi secenegi karaciger naklidir. Uygun verici eksikligi ve
acil organ gereksinimi sebebiyle ABO uyumsuz karaciger nakilleri, komplikasyonlari sik olmasina ragmen yapilmaya devam etmektedir. Cerrahi
tekniklerdeki gelismeler ve antimikrobiyal profilaksi stratejilerindeki ilerlemelere ragmen, enfeksiyonlar hala 6nemli bir komplikasyon olup, 6liimlerin
baslica sebebi olmaya devam etmektedir. Bu ¢alismada, merkezimizde yapilan ABO uyumlu ve uyumsuz karaciger nakli alcilari, enfeksiyonlar ve
sagkalim yoniinden retrospektif olarak incelendi.
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Gerec ve Yontem: Organ nakli ekibi tarafindan, Mart 2002 ile Ocak 2011 arasinda nakil yapilmis toplam 16 ABO uyumsuz karaciger nakli alicisi
cahismaya alindi. Kontrol grubu olarak ABO uyumsuz alicilardan bir 6nce ve bir sonraki toplam 32 ABO uyumlu karaciger alicisi secildi. Her iki hasta
grubunun nakil sonrasi bir yillik stireye ait bilgilerine hasta kayitlarindan ulasildi.

Bulgular: Karaciger nakli sonrasi bir yillik stirede, ABO uyumsuz hastalarin 12'sinde (%75), ABO uyumlu hastalarin ise 21'inde (%65,6) en az bir
enfeksiyon atagi saptandi (p=0,509). Enfeksiyon atak hizi ABO uyumsuz grupta %7175; ABO uyumlu gurupta ise %113 olarak tespit edildi (p=0,262).
Operasyon sonrasi bir yil icinde ABO uyumsuz hastalarin sekizi (%50); ABO uyumlu hastalarin ise dokuzu (%28,1) kaybedildi (p=0,135). Her iki
grupta mortalite ve enfeksiyon oranlari yoniinden fark saptanmadi. ABO uyumlu ve uyumsuz olan karaciger nakil alicilarinda en sik izole edilen
bakteri Pseudomonas aeruginosa idi.

Sonug: Calismamiz, enfeksiyon oranlari ve sagkalim bakimindan ABO uyumsuz nakillerin ABO uyumlularla benzer oldugunu gostermektedir.
Merkezler ve hasta gruplar arasinda komplikasyonlar agisindan farkhliklar olmasina ve uyumsuz hastalarda komplikasyonlarin daha fazla olacagi
endisesine ragmen, 6zellikle acil durumlarda ve secilmis olgularda ABO uyumsuz karaciger naklinin bir secenek olabilecegi akilda tutulmalidir. Ancak,

yine de bu konuda daha ileri calismalara gereksinim bulunmaktadir.

Anahtar Kelimeler: ABO uyumsuz ve uyumlu karaciger nakli, enfeksiyon, sagkalim

Introduction

Liver transplantation is currently the most effective treatment
method for primary and secondary liver cancers, metabolic
diseases of the liver, and end-stage liver disease due to chronic
or acute liver failurel", The lack of suitable donors as well
as with patients who urgently need transplants in order to
survive have led to transplantations from ABO-incompatible
donors®?. ABO-incompatible liver transplantation continues
to be a controversial issue due to the higher complication
rates compared to ABO-compatible transplantation®. Blood
group antigens are not only present on the surface of blood
cells, but also in the vascular endothelium and in the main bile
ducts. The vascular endothelium and the biliary epithelium of
hepatic allografts may continue to express donor blood group
antigens for up to 150 days after transplantation. This makes
ABO-incompatible grafts more susceptible to hepatic arterial
thrombosis and immune-mediated bile duct injury®. These
patients may die due to infections secondary to high dose
immunosuppression or antibody-mediated rejection, hepatic
necrosis, and intrahepatic biliary complications®?.,

Since liver is actually considered an immune tolerant organ, it
is questioned if liver transplants from ABO-incompatible donors
could be more successful than kidney and heart transplants
or not. However, experience with ABO-incompatible liver
transplantation in the 1980s and early 1990s showed that
the postoperative course was extremely unfavorable and that
severe rejection commonly led to refractory intrahepatic bile
duct injury and hepatic arterial thrombosis'®. It has also been
reported that in such transplants, intensive immunosuppression
and plasmapheresis have an adverse effect on outcomes
and increase the incidence of sepsis”. However, some other
studies have indicated that with recent improvements and
developments, ABO-incompatible  transplant  outcomes

have become comparable to those of ABO-compatible liver
transplantations!®.

Despite developments in surgical techniques and advances
in effective antimicrobial prophylaxis strategies, infection
continues to be an important complication and major cause
of death following transplantation®. Therefore, the aim of
this study was to direct postoperative management strategies
by determining whether infections in patients with ABO-
incompatible liver transplantation differ from those of patients
with ABO-compatible transplantation or not.

Materials and Methods

A total of 17 ABO-incompatible liver recipients whose surgeries
were performed by our Organ Transplant Team between March
2002 and January 2011 were evaluated retrospectively. The ABO-
compatible liver recipients whose surgeries were undergone
before and after each ABO-incompatible patient were selected
as the control group (total 34 patients). One ABO-incompatible
liver recipient and two ABO-compatible liver recipients were
excluded from the analysis since they underwent a second
transplant due to hepatic arterial thrombosis.

For both patient groups, data were extracted from Organ
Transplant Clinic patient records, discharge summary reports,
laboratory results, and Infectious Diseases and Clinical
Microbiology consultation notes for a 1-year period after
transplantation obtained from the hospital records system.
Patients' demographic data, blood group, donor source (live
or cadaver), liver failure etiology, length of preoperative and
postoperative hospital stays, Model for End-Stage Liver Disease
(MELD) score, infection attacks, and number of relaparotomies
were recorded.

The standard antimicrobial prophylaxis protocol used was
established by the Department of Infectious Diseases and Clinical
Microbiology Organ Transplant Team based on our hospital
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and its organ transplant infection rates. Low-risk patients
were administered intravenous ampicillin-sulbactam for 48
hours. High-risk patients (e.g. those undergoing reoperation,
with fulminant hepatitis, preoperative stay in the hospital
or intensive care unit, preoperative culture growth, massive
hemorrhage, and massive transfusion) were administered
piperacillin-tazobactam or a carbapenem, and vancomycin (if
needed) for 48 hours. Intravenous fluconazole was administered
for at least 14 days due to the increased risk of fungal infection
in these patients. Starting on postoperative day 10, all patients
received oral treatment consisting of co-trimoxazole 80/400
mg/day for six months and valganciclovir 900 mg/day for 100
days. All patients received tacrolimus, mycophenolate mofetil,
and prednisolone as routine immunosuppressive agents. ABO-
incompatible recipients received a standard immunosuppressive
induction regimen with interleukin-2 receptor antagonists
directly effective against leukocyte epitopes. In addition, the
first nine patients underwent splenic artery ligation and the last
seven patients underwent splenectomy.

Nosocomial infection attacks were classified according to the
infection definitions determined by the Centers for Disease
Control and Prevention!. |dentification of the causative
microorganisms and antibiotic susceptibility testing were done
in accordance with the Clinical Laboratory Standards Institute
guidelinest'?, Infections detected after organ transplantation
were assessed as early (between 0-1 months), intermediate
(between 1-6 months), and late infections (after 6 months)
Bl If cultures were positive for growth, culture antibotic
susceptibility results were recorded. Infection attack rates were
calculated using the following formula: (humber of infection
attacks/number of patients included in the study)x100.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS) for Windows
version 13 software was used for data analyses. Data pertaining
to quantitative variables were expressed as meantstandard
deviation and data pertaining to qualitative variables were
expressed as numbers and percentages. Data pertaining to
quantitative variables were analyzed using the Shapiro-Wilk
test of normality. An unpaired t-test was used for normally
distributed variables and Kruskal-Wallis, analysis of variance,
and Mann-Whitney U tests were used in analyses of variables
that did not show a normal distribution. Pearson's chi-squared
analysis and Fisher's exact test were used for qualitative
variables. P values <0.05 were considered to be statistically
significant.

Of the 16 ABO-incompatible liver transplant recipients, 13
(81.3%) were male and three (18.8%) were female, and the

mean age was 46.7+14.2 (range: 17-63) years. Of the 32 ABO-
compatible liver transplant recipients in the control group, 24
(75.0%) were male and 8 (25.0%) were female, and the mean
age was 45.9+11.9 (age range: 20-71) years. There was no
statistical difference between the two groups in terms of age
(p=0.836) or sex (p=0.627) (Table 1).

Ten (62.5%) of the ABO-incompatible recipients had liver
transplantation from a live donor and six (37.5%) from a
cadaver, while 30 (93.7%) of the ABO-compatible recipients
had live donors and two (6.3%) received organs from cadavers
(p=0.006).

When transplantations performed to ABO-incompatible patients
were analysed in terms of blood group, it was found that the
most common liver transplant was from a blood type A donor
to a blood type O recipient (37.5%).

Mean MELD scores were 22.4+5.5 (range: 9-30) in the ABO-
incompatible group and 18.0+6.8 (range: 9-41) in the ABO-
compatible group. MELD scores were significantly higher among
the ABO-incompatible liver transplant recipients (p=0.029).

Eight (50%) of the ABO-incompatible patients and 15 (46.9%)
of the ABO-compatible patients underwent one or more
relaparotomies for various indications in the post-transplant
period. In both groups, a positive association was observed
between the number of relaparotomies and number of infection
attacks (p=0.014) (Table 2).

Mean length of hospital stay was 12.9+9.5 days preoperatively
and 52.2+41.4 days postoperatively for ABO-incompatible
recipients, and 9.1+11.8 (1-60) days preoperatively and
47.1+35.5 (9-141) days postoperatively for ABO-compatible
recipients (p=0.271 preoperative, p=0.656 postoperative).

Table 1. Mean age and gender distribution of ABO-compatible
and ABO-incompatible liver transplant recipients

Mean age 46.7+14.2 45.9+11.9 0.836
Sex 0.627
Female (n=11) 3 (18.8%) 8 (25.0%)
Male (n=37) 13 (81.2%) 24 (75.0%)

Table 2. The association between infection attacks and
relaparotomy

Number of relaparotomies Number of infection attacks
(mean+SD)

0 1.00+1.55*

1 1.25+1.42%

2 1.75+0.50*

>2 2.43+1.51*

*p=0.014, SD: Standard deviation
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Mean survival time in the first year was 215.69+170.97 (4-365)
days for ABO-incompatible patients versus 280.50+142.23
(9-365) days for ABO-compatible patients (p=0.171). Eight
(50%) of the 16 ABO-incompatible patients and 9 (28.1%)
of the 32 ABO-compatible patients died within the first year.
There was no difference between the two groups in terms of
1-year survival (p=0.135). The mortality rates of both groups
were higher in the early period (0-1 month), accounting for
five deaths (62.5%) in the ABO-incompatible group and five
deaths (55.6%) in the ABO-compatible group. There was no
difference between the groups in early mortality (p=0.260).

Twenty-eight infection attacks were detected in 12 (75%) of
the 16 ABO-incompatible liver transplant recipients, and 36
infection attacks were detected in 21 (65.6%) of the 32 ABO-
compatible recipients (p=0.509). Total infection attack rates

were 175.0% in the ABO-incompatible group and 113.0% in
the ABO-compatible group (p=0.262). It was found that 50%
of infection attacks were in the intermediate period (1-6
months) in the ABO-incompatible patients, whereas 55.6%
were in early period (0-1 month) in the ABO-compatible
patients. No infection attacks occured in the ABO-compatible
group after 6 months (Table 3).

Surgical site infections were the most common type of infection,
occurring at a rate of 39.3% in the ABO-incompatible group
versus 47.2% in the ABO-incompatible group (Table 4).

When infectious agents were evaluated, Pseudomonas
aeruginosa was the most commonly isolated agent in both
groups, accounting for seven (25.0%) of all agents isolated
in ABO-incompatible recipients and 10 (27.0%) of all agents
isolated in ABO-compatible recipients (Table 5).

Table 3. Numbers and rates of infection attacks in ABO-incompatible and ABO-compatible recipients after liver transplantation

ABO-incompatible ABO-compatible ABO-incompatible | ABO-compatible p value
Period Number of infections % Number of infections | % Infection rate (%) Infection rate (%)
0-1 month 12 42.9 20 55.6 75 63 0.884
1-6 months 14 50.0 16 44.4 127 59 0.104
>6 months 2 7.1 0 0.0 22 0 0.019
Total 28 100 36 100 175 13 0.262

Table 4. Distribution of infection attacks in ABO-incompatible and ABO-compatible recipients after liver transplantation

ABO-incompatible ABO-compatible Total

n (%) n (%) n (%)
Surgical site infection 11 (39.3%) 17 (47.2%) 28 (43.8%)
Bloodstream infection 6 (21.4%) 10 (27.8%) 16 (25.0%)
Pneumonia 8 (28.6%) 7 (19.4%) 15 (23.4%)
Urinary tract infection 3 (10.7%) 2 (5.6%) 5 (7.8%)
Total 28 (100) 36 (100) 64 (100)

Table 5. Distribution of the agents isolated from ABO-incompatible and ABO-compatible liver transplant recipients

ABO-incompatible ABO-compatible Total
Agent n (%) n (%) n (%)
Pseudomonas aeruginosa 7 (25.0) 10 (27.0) 17 (26.2)
Enterococcus spp. 5(17.8) 2 (5.4) 7 (10.8)
Acinetobacter spp. 4(14.3) 6(16.2) 10 (15.4)
Escherichia coli 4(14.3) 8(21.6) 12 (18.5)
Klebsiella spp. 3(10.7) 4(10.8) 7 (10.8)
Staphylococcus aureus 1(3.6) 2 (5.4) 3 (4.6)
Enterobacter spp. 1(3.6) 2 (5.4) 3 (4.6)
Stenotrophomonas maltophilia 1(3.6) 0 (0.0) 1(1.5)
Candida spp. 2(7.1) 2 (5.4) 4(6.2)
Burkholderia cepacia 0 (0.0) 1(2.7) 1(1.5)
Total 28 (100) 37 (100) 65 (100)
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One of the main problems facing organ transplantation today is
organ donor shortagel™. The discrepancy between the number
of available organs and the number of patients waiting for
liver transplantation, the increasing number of patients on
transplant waiting lists, and the many patients who die while
waiting in lists have become more conspicuous, especially over
the past 10 years!'¥.

As in many centers, there is also an organ donor shortage at
our hospital, which enforces us to use of 'marginal donors. The
criteria for marginal liver donors are: obesity (weight >100 kg or
body mass index >27); age >50 years; macrovesicular steatosis
>5000; intensive care unit stay >4 days; prolonged hypotensive
attacks >1 hour and <60 mmHg with high inotropic drug use
(dopamine >14 pg/kg/min); cold ischemia time >14 hours;
serum sodium value >155 mEq/L; sepsis, viral infections, and
alcoholism; high bilirubin, alanine aminotransferase, and
aspartate aminotransferase levels; and extrahepatic neoplasial™l.

Although ABO compatibility between the recipient and donor
is favored in liver transplants, ABO-incompatible transplants
are performed in cases of necessity, despite their many
disadvantages®®. During the study period, ABO blood group
incompatible liver transplantation was performed on 16
patients for whom a suitable donor could not be found and
who had acute or acute-on-chronic liver failure and needed
urgent transplantation because they were at risk for grade 4
encephalopathy, coma, or death without immediate transplant.
For this reason, this group had a higher proportion of cadaveric
donors compared to the ABO-compatible group. Live liver
transplantation is superior to cadaver-sourced organs in terms
of the quality of the graft parenchyma. In cadaveric liver
transplants, there is the challenge of keeping the cadaver graft
under hemodynamic control until the transplant procedure.
Furthermore, there are uncertainties regarding the organ
parenchyma (steatotic, ischemic), and there is also the risk of a
probable emergency or uncontrolled procedure. Cadaver grafts
wait longer in cold storage solutions, which adversely affects
organ quality!®,

In liver transplantation, graft and survival rates are considered to
be direct indicators of transplant success. It is reported that most
deaths occur between 1-6 months after liver transplantationl’”).
In a retrospective study evaluating 234 liver transplants, 2-year
graft survival rates were 30% among the 17 ABO-incompatible
patients, 76% among the 55 patients who underwent ABO-
compatible emergency transplantation, and 80% among the
162 patients who were ABO-compatible and underwent elective
transplantation. In that study, humoral rejection, acute cellular
rejection, arterial thrombosis, and biliary complications were

higher in patients ABO-incompatible than with ABO-compatible
patients. It was suggested that in addition to emergency
transplant procedures and disease severity, ABO incompatibility
was also an important cause of graft loss”. According to data
from the European Organ Transplant Database, the risk of
mortality is twice as high in ABO-incompatible patients!'®. In
a meta-analysis, it was determined that ABO-incompatible
liver transplant patients had lower survival rates than ABO-
compatible patients!™. All of these problems mentioned above
may attribute to the high infection rates and mortality. In the
present study, the 1-year postoperative survival rates were
lower in the ABO-incompatible patients compared to the ABO-
compatible patients, but the difference was not statistically
significant (p=0.135). This was probably due to the small size
of the control group and/or the characteristics of the patients.

Infections are the leading cause of death after solid organ
transplantation. Approximately 80% of transplant recipients
develop at least one major infection attack within the first
year of organ transplantation®. In our study, 75% of ABO-
incompatible patients and 65.6% of ABO-compatible patients
experienced at least one infection attack.

Although ABO-incompatible patients were expected to have
higher infection rates due to their higher MELD scores, there
was no significant difference between the two groups, in our
study. MELD score is generally used as an index of disease
severity to predict survival rates in patients with end-stage
liver disease, but it was later used to determine the priority of
patients on cadaveric liver transplant waiting lists. However, its
use for determining survival rates after liver transplantation
is still controversial?. Although the mean MELD score of the
ABO-compatible group seemed to be low in our study, there
are several factors which may explain their high infection rate.
There were patients in the group with MELD scores as high as
41, with poor general condition, and extended stays in intensive
care unit at the centers from which they were referred.

Liver transplant patients may require relaparotomy
postoperatively due to complications such as bile leak, artery
or biliary obstruction, venous thrombosis, or intraabdominal
abscess. Studies have shown that relaparotomy increases the
risk of infection?3. Similarly, in the present study we observed
a positive association between the number of relaparotomies
and the number of infection attacks (p=0.014). However,
contrary to expectations, there was no difference between the
two groups in terms of infection and mortality rates at the end
of postoperative one year. This could be attributable to the high
rate of relaparotomy in the ABO-compatible group.

In our study, we evaluated infections occurring after liver
transplantation in three periods: early (within 1 month),
intermediate (1-6 months), and late (more than 6 months). In
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the ABO-incompatible group, 42.99% of the infection attacks
occurred in the early period, 50% in the intermediate period,
and 7.1% in the late period. In ABO-compatible recipients,
55.6% of the total infection attacks occurred in the early period
and 44.4% in the intermediate period, with no infection attacks
detected in the late period. In previous studies, it is notable
that incidences of post-transplant infection vary from center
to center. Accordingly, infections are more common in the first
month and decrease after six months!"#?2, In a study by Vera et
al.l there was a 37% infection rate in the first month and most
of the bacterial infections occurred within the first month. In
another study, Piselli et al.?? also determined that the incidence
of infection among liver transplant recipients was particularly
high in the early postoperative period, with 37.99% of the
patients experiencing at least one infection attack within the
first month. In our study, infection attacks were most common
in the intermediate period among ABO-incompatible patients
and in the early period among ABO-compatible patients.

Our results show that 39.3% of the total infection attacks among
ABO-incompatible recipients were surgical site infections, 28.6%
were pneumonia, 21.4% were bloodstream infections, and 10.7%
were urinary tract infections in the 1-year period. Among the
ABO-compatible recipients, 47.2% of all infection attacks were
surgical site infections, 27.8% were bloodstream infections,
19.4% were pneumonia, and 5.6% were urinary tract infections.
It is notable that surgical site infections were the most common
infection type in both groups. The incidence of surgical site
infections after liver transplantation is higher when compared
to other solid organ transplants?®. This may be explained by the
complexity of the surgical procedures in liver transplantation,
the fact that the operation takes place in the abdominal cavity,
where the probability of contamination is high, and the unstable
medical condition of many transplant recipients. In numerous
studies, surgical site infections developed 2-3 weeks after organ
transplantation®?8?7, The greatest risk factor for surgical site
infection is choledochojejunal reconstructions®!. An opening
in the jejunum leads to surgical site contamination by enteric
microorganisms and increases the risk of infection®. The
preferred method of biliary tract reconstruction at our center is
"duct-to-duct” anastomosis, and hepaticojejunostomy has been
performed in patients with rare indications and biliary tract
complications. Mycophenolate mofetil use is reported to be
associated with surgical site infections in univariate analyses. In
other studies, however, this treatment protocol did not increase
the risk of bacterial infection. Mycophenolate mofetil is a potent
immunosuppressive agent that inhibits T and B cell proliferation
and is accepted as a risk factor for wound infections in solid
organ mycophenolate mofetil,
and prednisolone were routinely used in our patients. Other

transplantsi??.  Tacrolimus,

important risk factors identified in studies are operative time
and reoperation®,

Vera et al.l" reported that bloodstream infections were the most
common (25.3%) infection after liver transplantation, followed
by urinary tract infections (15.7%), liver and biliary tract
infections (14.5%), intraabdominal infections (10.8%), surgical
site infections (7.2%), and lung infections (9.6%). Bert et al.2”
reported a total of 29.1% blood tream infection during 1 year
follow up in 704 liver transplant recipients.

The etiologic agents of common infections after liver
transplantation usually change over time, and there may
also be variations between countries and centers. For
example, Chen et al.B" reported Escherichia coli as the most
commonly isolated agent after liver transplantation, at a
rate of 34%, followed by Pseudomonas aeruginosa (26%)
and Staphylococcus aureus (8%). In a study by Kim et al.?,
intraabdominal infections were the most commonly detected
infection after transplantation, at 37.6%, followed by primary
bacteremia in 17.4% and pneumonia in 14.5%. They found
that 39.9% of infections occurred in the first month and
catheter-related coagulase-negative staphylococci were the
most common agent. Another 31.1% of the total infection
attacks occurred in the intermediate period, with biliary tract
infection due to Enterococcus spp. being the most common,
while 29% of the infection attacks occurred in the late period,
with E. coli infections of the biliary tract being the most
common. Evaluation of all agents isolated in our study shows
that P. aeruginosa was isolated in 25% of ABO-incompatible
recipients, followed by Acinetobacter spp. and E. coli at a
rate of 14.3%. In ABO-compatible recipients, P. aeruginosa
accounted for 27% of the isolated agents, E. coli for 21.6%,
and Acinetobacter spp. for 16.2%.

The most common fungal infectious agents in liver transplant
patients are Candida spp.??. In a study conducted by Shi
et al.B¥, 15.9% of the patients were diagnosed with fungal
infections, of which 62.29% were Candida infections and
32.4% were Aspergillus infections. In our study, Candida spp.
were isolated in 7.1% of the ABO-incompatible recipients
and 5.1% of the ABO-compatible recipients. The low rate of
Candida isolation among the patients included in our study
is noteworthy. No fungal agents other than Candida were
isolated in this study.

Limitations of this study include the small number of patientsand
the fact that the data set was not suitable for logistic regression
analysis. Furthermore, autopsy could not be performed on the
deceased patients.

In conclusion, organ donor and recipient characteristics, the
hospital environment, antibacterial prophylaxis, regional
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