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ABSTRACT

Background and Objectives: Surgical site infection (SSI) is an important complication among liver transplant (LT) recipi-
ents. This study aimed to determine the prevalence, risk factors and microbial etiologies of SSI in LT recipients.

Materials and Methods: This retrospective observational study was conducted at a tertiary care hospital, Imam Khomeini
Hospital complex, Tehran, Iran, between 2015 and 2020. Clinical data were collected from password-protected database.
Results: A total of 200 patients were included, of whom 121 (60.5%) were men. The mean age was 43.85 + 14.59 years.
Ninety-six patients (48%) developed SSI. broad-spectrum antibiotics use (p=.005), preoperative corticosteroids and immu-
nosuppressive therapy (P = .000), Prolonged ICU stay (P=.000), and higher MELD score before transplantation (P = .002)
were significantly associated with SSI. Graft rejection and one-year mortality rates were higher among patients with SSI;
however, these differences were not statistically significant. SSI was also more common among patient with diabetes mel-
litus, other non-hepatic comorbidities, moderate-to-severe ascites, and those receiving piperacillin-tazobactam prophylaxis
after surgery. The most frequently isolated microorganisms from SSI culture were Klebsiella pneumoniae (25%), Enterococ-
cus spp. (22.9%) and Escherichia coli (16.6%).

Conclusion: SSI remains a common complication among LT in our canter and should be suspected in patients presenting
with infection during the first postoperative month. Recipients with advanced liver disease, prolonged ICU stay, preoperative
immunosuppressive therapy, and post-transplant hemodialysis may require monitoring.
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INTRODUCTION

Liver transplantation (LT) is the standard treat-
ment for end-stage liver disease (1). Patient and graft
survival have improved significantly in the last three
decades owing to improvements in surgical tech-
niques, perioperative management and better im-
munosuppressive regimens. However, LT recipients
are at increased risk of infections, particularly in the
first year after transplantation. The risk of infection
is directly related to the intensity of immunosuppres-
sive therapy and graft function (2-6). Multidrug-re-
sistant organisms (MDROSs) may also occur after LT
(most commonly in the early post-operative phase),
affecting both graft and patient survival (7-9). There-
fore, appropriate surveillance, prompt diagnosis, and
early treatment of infectious complications can sig-
nificantly improve patient survival. Compared with
other major surgical procedures, liver transplantation
is associated with a higher risk of infection because
of end-stage liver disease, malnutrition, frequent
pre-transplant hospitalizations, prolonged operative
time, invasive devices and vascular access, and im-
munosuppressive therapy.

Surgical site infections are common in LT recipi-
ents and have been associated with increased risk of
allograft loss and death (10, 11). Escherichia coli and
Enterococcus spp. are still the most frequent caus-
es of SSI, as described in the general population (11,
12). The Centers for Disease Control and Prevention
(CDC) classify surgical site infections into catego-
ries such as superficial, deep incisional, or organ/
space infections. These infections must occur within
30 days following surgery or within 1 year after im-
plantation to meet the classification criteria (13).

Despite significant advancementsin LT procedures,
post-operative infections particularly SSls remain a
major clinical challenge. Given their substantial im-
pact on patient and graft outcomes, there is a growing
need to investigate these infections across different
clinical settings. Understanding the contributing fac-
tors to SSls is essential for improving post-transplant
care, especially in high-volume transplant centers
where the burden of such complications is substantial.

This study aimed to evaluate the prevalence, risk
factors, and microbial etiologies of SSIs in LT recipi-
ents at Imam Khomeini Hospital Complex in Tehran
between 2015 and 2020, with the goal of identifying
strategies for more effective prevention and manage-
ment of these infections.

686 IRAN. J. MICROBIOL. \Volume 18 Number 5 (October 2026) 685-693

MATERIALS AND METHODS

Study design, setting, and population. This study
was designed as a retrospective observational study
in Imam Khomeini Hospital complex, one of the larg-
est tertiary care hospitals in the Middle East and the
second LT center in Iran, between 2015 -2020. A total
of 200 liver transplant recipients who met the eligibil-
ity criteria were included. Patients were subsequently
classified into two groups according to the presence
or absence of SSI (96 with SSI and 104 without SSI).

Inclusion and exclusion criteria. Adult patients
who underwent liver transplantation between 2015
and 2020 were eligible for inclusion. Patients were
classified according to the presence or absence of SSI
based on the CDC criteria. Exclusion criteria were
as follows: Incomplete medical data, combined liv-
er-kidney transplantation, death within the first 24
hours after transplant surgery.

Definition of surgical site infection. Surgical site
infections (SSIs) were diagnosed and classified ac-
cording to the Centers for Disease Control and Pre-
vention (CDC) criteria (13). SSIs were categorized
as superficial incisional, deep incisional, or organ/
space infections. Superficial incisional SSI involved
only the skin and subcutaneous tissue, whereas deep
incisional SSI involved the fascia and muscle layers.
Organ/space SSI included intra-abdominal infections
such as liver abscess, perihepatic abscess, peritonitis,
and cholangitis.

The diagnosis was based on clinical examination
and, when clinically indicated, was supported by im-
aging studies, including ultrasonography, computed
tomography (CT), and, in selected cases, magnetic
resonance imaging (MRI), to confirm deep incisional
or organ/space infections.

Microbiological procedures. Microbiological
specimens were collected according to the type of
SSI. For superficial incisional SSls, sterile wound
swabs were obtained. For suspected deep incisional
or organ/space SSls, tissue and/or purulent material
obtained during surgical exploration or drainage pro-
cedures was submitted for microbiological culture.

Clinical specimens were processed according to
standard microbiological procedures described in the
Manual of Clinical Microbiology (ASM) (14). Antimi-
crobial susceptibility testing was performed using the
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Kirby—Bauer disk diffusion method, and the results
were interpreted according to the Clinical and Labo-
ratory Standards Institute (CLSI) guidelines (15).

Data collection. Clinical data were retrieved from
a password-protected database, the liver transplanta-
tion clinic records, and the hospital central laboratory
information system.

Demographic and preoperative variables, including
age, sex, underlying hepatic and non-hepatic diseases,
MELD score, parenteral nutrition, renal replacement
therapy within one month before transplantation, me-
chanical ventilation, hospitalization, ICU admission,
and the use of corticosteroids and broad-spectrum an-
tibiotics within three months before transplantation,
were collected.

Pre-transplant corticosteroid and immunosup-
pressive therapy were recorded as binary variables
(yes/no). Detailed information regarding the specific
agents, dosage, duration of treatment, and cumulative
corticosteroid exposure was not consistently available
in the medical records and therefore was not included
in the analysis.

Intraoperative variables included the duration of
surgery, the number of packed red blood cell units
transfused, type of liver transplantation (deceased do-
nor liver transplantation [DDLT] or living donor liver
transplantation [LDLT]), and perioperative antibiotic
prophylaxis.

Postoperative variables included the duration of
mechanical ventilation, length of hospital stay, graft
rejection within the first month after transplantation,
acute kidney injury, moderate-to-severe ascites, one-
year mortality, and the occurrence of bacterial, fun-
gal, and viral infections, including cytomegalovirus
(CMV).

Statistical analysis. Continuous variables were
summarized as mean + standard deviation, while cat-
egorical variables were presented as counts and per-
centages. Univariate logistic regression analyses were
first conducted, and variables with P < 0.20 were con-
sidered for inclusion in the multivariable model based
on clinical relevance. A multiple logistic regression
model was then fitted, and a final parsimonious mod-
el was selected using a stepwise selection procedure
based on the Akaike Information Criterion (AIC),
retaining variables that optimized model fit. All sta-
tistical analyses were performed using R software
(version 4.3.2).
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Sample size. The minimum required sample size
for patients with SSI was estimated to be 96 based on a
previously reported SSI prevalence of 50% (7), using
a 95% confidence level and a relative error of 20%.

N= (Z 1-a/2)2 %P (1-P)/d2

N= (1.96)2 x0.5x0.5/ (0.1)2 =96

Subsequently, all eligible liver transplant recipi-
ents who underwent transplantation between 2015
and 2020 were reviewed. During the study period, 96
patients developed SSI and were included in the SSI
group, while 104 patients without SSI served as the
comparison group.

Ethical considerations. The study protocol was
approved by the institutional Ethics Committee (IR.
TUMS.IKHC.REC.1399.195) and it was conducted in
accordance with the principles of the Declaration of
Helsinki. As the study was retrospective, no informed
consent was obtained and Scientific Committee of the
hospital granted permission for the use of patient data
in accordance with the patient privacy.

RESULTS

Patient population and demographic charac-
teristics. Between March 2015 and March 2020,480
liver transplantation were performed at our center.
After applying the eligibility criteria, 200 patients
were included in the study, of whom 96 developed
SSI and 104 did not. The mean age was 43.85+14.59
years, and 121 patients (60.5%) were male.

The most common underlying diagnoses were
Non-alcoholic steatohepatitis (NASH), autoimmune
hepatitis (AIH) and cirrhosis due to hepatitis C vi-
rus. The prevalence of hepatocellular carcinoma was
16.6%.

Types of SSls. Of the 96 SSls, superficial, deep
incisional and organ/space infections occurred in 12
(6.0%), 3 (1.5%), and 81 (40.5%), respectively. Among
organ/space SSls, intra-abdominal infections were
the most common. The distribution of organ/space
infection is presented in Table 1.

Causative pathogens for SSls. Positive cultures
results were obtained in 78 (81.2%). Eight patients
had more than one bacterial or fungal pathogen.
Among the isolated microorganisms, 71 (91%) or-
ganisms were bacterial. The most frequently 3 iso-
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Table 1. Incidence and classification of surgical site infections (SSIs)

SSl type Subtype Frequency, n (%)
Superficial incisional SSI — 12 (6.0)
Deep incisional SSI Fascia 1(0.5)
Abdominal muscle 1(0.5)
Fascia and abdominal muscle 1(0.5)
Total deep incisional SSI 3(1.5)
Organ/space SSI Peritonitis 44 (22.0)
Hepatic and prehepatic abscess 20 (10.0)
Cholangitis 8 (4.0)
Fascia and intra-abdominal infection 8 (4.0)
Abdominal muscle and intra-abdominal infection 1(0.5)
Total organ/space SSI 81 (40.5)
Overall SSI — 96 (48.0)

lated pathogens were Klebsiella pneumoniae (25%),
Enterococcus faecalis and faecium (22.9%), and
Escherichia coli (16.6%). The causative pathogens
and their antimicrobial resistance patterns are pre-
sented in Table 2.

Overall, 87.5% of Klebsiella pneumoniae isolates
were resistant to carbapenems. Vancomycin resis-
tance was detected in 81.8% of Enterococcus spp.
isolates, while 50% of Escherichia coli isolates pro-
duced extended-spectrum B-lactamases (ESBLS).
The prevalence of fungal infections was 7.2% in our
study patients. Fungal Infections included Candida
species, as the most common pathogens, together
with one case of Mucormycosis.

Risk factors for SSls after LT. Table 3 presents the
risk factors associated with SSls in our study popu-
lation. Among the preoperative variables, the follow-
ing factors were significantly associated with SSls:
higher MELD score (P = 0.003), pre-transplant use of
corticosteroids and other immunosuppressive agents
(P < 0.001), and the presence of moderate to severe
ascites (P < 0.001).

Postoperative risk factors for SSls included the
type of prophylactic antibiotics administered after
surgery (P = 0.0021), longer duration of hospitaliza-
tion (P < 0.001), and the need for hemodialysis (P =
0.022). Retransplantation, graft rejection, and CMV
infection were not significantly associated with SSIs
in our study.

SSI management. All patients with SSI received
antimicrobial therapy. In 17 patients, antimicrobial
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therapy was combined with surgical drainage. Vacu-
um-assisted wound therapy was used in four patients,
as shown in Table 4.

DISCUSSION

In this study, we evaluated the incidence, microbial
etiology, and risk factors of SSI among LT recipients at
one of the high-volume LT centers in Iran and the mid-
dle-east. Organ/space infections, particularly peri-
tonitis and infections caused by multidrug-resistant
Gram-negative bacteria were the predominant type
of SSI. A higher MELD score, prolonged ICU stay,
pre-transplant corticosteroids and immunosuppres-
sive therapy, the need for postoperative hemodialysis,
and postoperative of piperacillin-tazobactam prophy-
laxis were associated with an increased risk of SSls.

Association between MELD score and risk of
SSls. The severity of liver disease, as reflected by
the pre-transplant MELD score, has been recognized
as an important risk factor for SSI. Our findings are
consistent with those of Merli et al. (16), who exam-
ined 150 LT recipients. In contrast, Softness et al.
(7) did not report a similar association. Patients with
higher MELD scores usually have more advanced
liver disease, poorer nutritional status, and impaired
immune function, all of which may increase suscep-
tibility to postoperative infections. Furthermore, a
high MELD score frequently reflects decompensated
liver disease, a condition that often necessitates ur-
gent LT. Patients with advanced liver disease often
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Table 2. Microorganisms isolated from surgical site infections and antimicrobial resistance patterns

Pathogen Frequency n (%)

Antimicrobial resistance pattern, n (%)

Gram-negative organisms

Klebsiella pneumoniae 24 (25.0)
Escherichia coli 16 (16.6)
Acinetobacter baumannii 6 (6.3)
Stenotrophomonas maltophilia 2(2.1)
Pseudomonas aeruginosa 1(1.0)
Morganella morganii 1(1.0)
Salmonella spp. 1(1.0)
Sphingomonas spp. 1(1.0)
Gram-positive organisms

Enterococcus faecalis/faecium 22 (22.9)
Coagulase-negative staphylococci 8(8.3)
Staphylococcus aureus 5(5.2)
Viridans group streptococci 2(2.1)
Fungal organisms

Candida spp. 6 (6.3)
Mucor 1(1.0)

Susceptible: 2 (8.3); ESBL-E: 1 (4.2); CRE: 21 (87.5);
MDR/XDR/PDR: 0
Susceptible: 5 (31.2); ESBL-E: 8 (50.0); CRE: 0; MDR/
XDR/PDR: 3 (18.7)
Susceptible: 1 (16.7); Carbapenem-susceptible: 1 (16.7);
CRAB: 4 (66.7); MDR/XDR/PDR: 0; DTR-A: 0

Susceptible: 0; ESBL: 0; CR-PA: 0; DTR-P: 1 (100)

VSE: 4 (18.2); VRE: 18 (81.8)
MSSE: 0; MRSE: 8 (100)
MSSA: 2 (40.0); MRSA: 3 (60.0)
VSE: 2 (100)

No antifungal resistance data available
No antifungal resistance data available

ESBL-E: extended-spectrum beta-lactamase-producing Enterobacterales; CRE: carbapenem-resistant Enterobacterales;
CRAB: carbapenem-resistant Acinetobacter baumannii; CR-PA: carbapenem-resistant Pseudomonas aeruginosa; DTR-P: dif-
ficult-to-treat resistance in Pseudomonas aeruginosa; DTR-A: difficult-to-treat resistance in Acinetobacter baumannii; MDR:
multidrug-resistant; XDR: extensively drug-resistant; PDR: pandrug-resistant; MRSA: methicillin-resistant Staphylococcus
aureus; MRSE: methicillin-resistant Staphylococcus epidermidis; VRE: vancomycin-resistant enterococci; VSE: vancomy-

cin-susceptible enterococci.

require urgent transplantation and experience greater
physiological impairment, which may contribute to
an increased risk of postoperative infections.

The overall incidence of SSI in our cohort (48%)
was higher than that reported in several previous
studies and recent meta-analyses. This difference
may be explained by variations in patient characteris-
tics, disease severity, referral patterns to our tertia-
ry transplant center, and differences in surveillance
methods and SSI definitions across studies.

Our finding should also be interpreted in the con-
text of other Iranian transplant centers. A prospective
study from the Shiraz Organ Transplant Center (17),
the largest liver transplant center in Iran, evaluated
early bacterial infections after liver transplantation
and similarly emphasized the substantial burden of
postoperative infectious complications, although it
was not specifically focused on surgical site infec-
tions. Differences in study design, infection defini-
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tions, patient characteristics, and surveillance pro-
tocols may account for the variation in the reported
incidence across centers.

Relationship between ICU stays duration and
SSls. In our study, prolonged ICU stay after liver
transplantation was independently associated with
an increased risk of SSls, consistent with previous
studies (11, 18-21). Prolonged ICU stay may reflect
greater illness severity and increased exposure to
invasive procedures and the hospital environment,
all of which may contribute to the development of
postoperative infections. As a high-volume tertiary
referral transplant center, our institution frequently
manages critically ill patients with advanced liver
disease, which may partly explain the higher inci-
dence of SSI observed in our cohort compared with
previous reports. In addition, prolonged ICU hospi-
talization has been associated with an increased risk
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Table 3. Univariate and multivariable logistic regression analysis of risk factors associated with surgical site infections after

liver transplantation

Variable SSlgroup  Non-SSI group Crude OR P-value  Adjusted OR  Adjusted
(n=96) (n=104) (95% CI) (95% CI) P-value
Demographic and clinical factors
Age (years, mean + SD) 43.09+145  4455+147  0.99 (0.97-1.01) 0.480 — —
Female gender (n, %) 38 (39.6) 41 (39.4) 1.01 (0.57-1.78)  0.982 — —
Comorbidity (n, %) 32 (33.3) 21 (20.2) 1.98 (1.05-3.79)  0.037 — —
Liver transplant etiology
Metabolic/ Cryptogenic (n, %) 22 (22.9) 26 (25.0) 0.89 (0.46-1.71)  0.730 — —
Autoimmune (n, %) 16 (16.7) 21(20.2) 0.79 (0.38-1.62)  0.522 — —
Cholestatic/ Biliary (n, %) 14 (14.6) 11 (10.6) 1.44 (0.62-3.42)  0.394 — —
Malignancy (n, %) 5(5.2) 14 (13.5) 0.35(0.11-0.97)  0.055 — —
Severity of liver disease
MELD score (mean + SD) 23.27+9.1 19.38+85 1.05 (1.02-1.09)  0.003 — —
Severe-to-moderate ascites (n, %) 60 (62.5) 34(32.7) 3.38(1.89-6.13) <0.001 3.72 (1.46-10.03) 0.007
Perioperative factors
Broad-spectrum antibiotics before 14 (14.6) 8 (7.7) 2.05(0.83-5.36)  0.125 — —
transplantation (n, %)
Corticosteroid use (n, %) 25 (26.0) 8(7.7) 4.23(1.87-1052) 0.001 5.24 (1.24-25.56)  0.030
Immunosuppressive drugs (n, %) 50 (52.1) 18 (17.3) 5.13 (2.73-10.01) <0.001 3.80(1.34-11.33)  0.013
Intraoperative factors
Duration of surgery (min, mean + SD) 321.36 £96.9 322.65+70.4 1.00 (0.99-1.01) 0.915 — —
Packed cells transfused (mean + SD) 2.08+18 17117 1.13(0.96-1.35) 0.142  1.27(0.94-1.74) 0.121
Post-transplant factors
ICU stay (days, mean * SD) 759+75 219+15 1.84 (1.54-2.28) <0.001 1.88(1.49-2.52) <0.001
Piperacillin-tazobactam prophylaxis (n, %) 77 (80.2) 64 (61.5) 2.15(1.13-4.19) 0.021 2.71(0.91-8.97) 0.085
CMV infection (n, %) 17 (17.7) 16 (15.4) 1.34 (0.63-2.86)  0.446 — —
Hemodialysis (n, %) 14 (14.6) 5(4.8) 3.46 (1.27-11.09) 0.022 — —
Rejection (n, %) 20 (20.8) 12 (11.5) 2.02 (0.94-451)  0.076 — —
Re-transplantation (n, %) 10 (10.4) 10 (9.6) 1.11 (0.43-2.83)  0.829 — —
One-year mortality (n, %) 21 (21.9) 15 (14.4) 1.66 (0.8-35)  0.173 — —

SSI: surgical site infection; OR: odds ratio; Cl: confidence interval; MELD: Model for End-stage Liver Disease; ICU: inten-

sive care unit; CMV: cytomegalovirus; SD: standard deviation.

Table 4. Management strategies for surgical site infections

Management method

Frequency (n) Percentage (%)

Antimicrobial therapy alone
Antimicrobial therapy + surgical drainage
Antimicrobial therapy + surgical drainage + vacuum therapy

51 53.1
41 42.7
4 4.2

of other healthcare-associated infections, including
ventilator-associated pneumonia, catheter-associated
urinary tract infections, and bloodstream infections.

Prognostic role of pre-transplant corticoste-
roids and immunosuppressive drugs. The use of
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pre-transplant corticosteroids and immunosuppres-
sive agents was identified as one of the factors associ-
ated with an increased risk of SSI in the present study
(22, 23). These medications are commonly prescribed
for patients with autoimmune hepatitis, primary bil-
iary cholangitis, and primary sclerosing cholangitis.
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To further contextualize our findings, we conducted
a PubMed search and identified only one study that
evaluated the prognostic impact of pre-transplant an-
ti-CD20 therapy in recipients of ABO-incompatible
living-donor liver transplantation (24). The limited
number of available studies highlights the need for
further research on the prognostic role of pre-trans-
plant immunosuppressive therapy in LT recipients.
Because of the retrospective design of our study,
detailed information regarding the specific immuno-
suppressive agents, corticosteroid dosage, duration
of therapy, and cumulative exposure was not consis-
tently available and therefore could not be evaluat-
ed. Future prospective studies should investigate the
impact of different immunosuppressive regimens on
the risk of SSI after liver transplantation.

Impact of pre-transplant broad spectrum anti-
biotic use on SSls in LT patients. Another aspect
examined in this study was the effect of broad-spec-
trum antibiotic exposure within three to six months
prior to LT on the incidence of SSls. In our analysis,
this association was not statistically significant (P >
0.05). However, the use of broad-spectrum antibiot-
ics in the pre-transplant period may serve as an in-
dicator of previous hospitalization, severe infection,
or sepsis rather than a direct causal factor for SSls
development.

Reddy et al. (25) reported that among 136 LT can-
didates who experienced bacterial infections within
six months before transplantation, 42% either died or
were removed from the transplant list due to infec-
tion, 35% underwent LT, and only 24% survived six
months post-transplant, highlighting the poor prog-
nosis associated with pre-transplant infections. Sub-
sequent studies have confirmed that recent infections
or antibiotic exposure before LT are strongly linked
to increased mortality and graft failure, although not
necessarily to a higher SSls rate (11, 26).

Furthermore, prior antibiotic exposure has been
associated with colonization by multidrug-resistant
organisms (MDROs), particularly gram-negative
pathogens, which may increase the risk of post-trans-
plant nosocomial infections (27, 28). Therefore, while
the absence of a direct statistical correlation between
pre-transplant antibiotic use and SSI incidence in our
study suggests no independent effect, these findings
should be interpreted with caution.

Association between the duration of surgery and
the incidence of SSls. In our study, the association
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between the duration of surgery and the incidence of
SSls was evaluated. Unlike several previous studies
(29-31), we did not observe a statistically significant
relationship between operative time or the number
of packed red blood cell transfusions and SSls oc-
currence.

Given that these studies were based on larger or
multicenter cohorts, the absence of a significant as-
sociation in our findings may be attributed to differ-
ences in surgical complexity, perioperative manage-
ment, and sample size. Further multicenter investiga-
tions with larger populations are warranted to clarify
the precise impact of surgical duration and intraop-
erative transfusion requirements on the development
of SSIs after LT.

Impact of SSlIs on graft rejection and re-trans-
plantation. Our findings are consistent with those
reported by Hellinger et al. (32), indicating that SSls
may not be an independent predictor of graft-related
outcomes after LT. Similarly, in our cohort, no sig-
nificant difference in SSI incidence was observed
between patients undergoing re-transplantation and
those receiving a primary graft.

Previous studies have reported mixed results. While
some, such as Schreiber et al. (11) and Hellinger et al.
(32), found an association between SSls and poorer
graft outcomes, others, including Aydin Aktas et al.
(33) and Carugati et al. (30), did not identify SSls as
an independent predictor of graft-related outcomes.
Overall, although SSls contribute to postoperative
morbidity, their impact on graft survival remains un-
certain.

Our results suggest that SSIs, while clinically im-
portant, may not independently influence graft sur-
vival or the likelihood of re-transplantation, high-
lighting the multifactorial nature of post-transplant
outcomes.

Impact of prophylactic antibiotics on SSls in
LT. In evaluating the type of prophylactic antibiot-
ic therapy administered, our results indicated that
patients who received ampicillin-sulbactam expe-
rienced a lower incidence of SSls. However, since
piperacillin-tazobactam is typically prescribed for
patients with a recent history of hospitalization or
prior therapeutic or prophylactic antibiotic use before
transplantation, this observed difference may be par-
tially influenced by these confounding factors. Fur-
thermore, among the total cohort of 200 cases and
controls, only 50 patients received ampicillin-sul-
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bactam, and no adjustment was performed for other
potentially influential variables such as MELD score,
age, etiology of chronic liver disease, or other clini-
cal parameters.

Relationship between CMV infection and the
occurrence of SSls. In our study, no significant cor-
relation was observed between CMYV infection and
the development of SSIs. However, Freire et al. (34),
reported CMV infection as a significant contributor
to SSI in a cohort of 543 LT recipients, of whom 141
developed SSls. In that study, CMV infection was
assessed according to the standardized definitions
provided by Ljungman et al. (35).

CONCLUSION

Surgical site infections (SSls), particularly deep in-
fections, remain a frequent complication among liver
transplant recipients in our center, especially during
the first postoperative month. Gram-negative multi-
drug-resistant organisms were the predominant caus-
ative pathogens. Higher MELD score, prolonged ICU
stay, pre-transplant corticosteroid and immunosup-
pressive therapy, diabetes mellitus, and post-trans-
plant hemodialysis were associated with an increased
risk of SSI. These findings highlight the importance
of identifying high-risk patients and strengthening
perioperative infection prevention strategies. Fur-
ther multicenter studies with larger sample sizes are
needed to validate these findings and evaluate addi-
tional risk factors.
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