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Abstract  

Background:  Infection is the most frequent cause of  

morbidity and mortality following liver transplantation in  
Egypt. 

 

Aim of the Study:  This study was directed at assessing  
the frequency of infection occurring in the early postoperative  

period and the possible associated preoperative, operative,  

and postoperative predictors of infection and mortality in  

patients underwent living related liver transplantation at  
National Liver Institute.  

Patients and  Methods:  This was prospective cohort hos-
pital based study described rate of infections occurring in the  

early postoperative period and their predictors as well as  

predictors of mortality. It was carried out on 40 living donor  
liver transplantation patients' who provided informed consent  

to participate. Participants were interviewed to gather predictor  

factors data using multiple question model previously prepared  
questionnaire, biophysiologic measures and observation  

checklist.  

Results:  Living donor liver transplantation complicated  
Infection was 68.8% in which 59.1% of infection episodes  
occurred in the first month post transplantation and the  

incidence declined thereafter. High infection rate was associ-
ated with prolonged operative time (14.8 ±3.07). Infection  
induced mortality was 77.8%.  

Conclusion:  Most of infection episodes induced mortality  
occurred in the first month post liver transplantation due to 
bad selection of donors which were associated with risk factors  
of infection and predictors of mortality.  

Recommendations:  Careful evaluation of donor and re-
cipient prior to liver transplantation prevents serious post  

transplantation infection, either by excluding risky donors or  
by defining the need for specific antimicrobial therapy post  

liver transplantation.  
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Introduction  

LIVER  transplantation (LT) is widely accepted as  
an effective therapeutic modality for a variety of  

irreversible acute and chronic liver disease. The  

success of liver transplantation has increased stead-
ily over the last two decades and survival advances  
have been made since the first human liver trans-
plant. This procedure has become routine with an  

excellent outcome in terms of both quality and  
length of survival [1] .  

Despite significant improvements in the medical  

management of the complications of liver cirrhosis  

including hepatocellular carcinoma, liver transplan-
tation (LTx) remains the only definitive treatment  

option for patients with end-stage liver disease.  
Significantly improved graft and patient survival  

rates have been observed over time and, in the last  

15 years, are relatively stable, with an overall  
survival rate of 85% in the first year and 75% at  

5 yr [2] .  

With few exceptions, all patients who undergo  
transplantation are committed to lifelong immuno-
suppressant therapy to prevent graft rejection.  

Inadequate immunosuppression can result in graft  

loss, whereas injudicious use of immunosuppres-
sion can result in life threatening infection or  

development of PTLD [3] .  

Infections remain a major complication of all  
types of transplantation. It can contribute to the  
patient's death. Bacteria can cause serious infection  

after solid-organ transplantation (SOT), with sig-
nificant morbidity and mortality rates [4,5,6] .  

Despite recent advances, infectious complica-
tions remain a significant contributor to morbidity  
and mortality after liver transplantation, affecting  

both patient and graft survival. Following trans-
plantation, one third to one half of liver transplant  

recipients experience an infectious complication  
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with over 80% of infections occurring within the  
first 6 months following transplant. Infectious  
complications are the cause of death in over 15- 
25% of all liver transplant recipients but are re-
sponsible for over half of deaths in the first year  

following transplant. Infection remains the most  

common cause of death for the first 3 years after  

liver transplant. Bacterial infections predominate  

and include presentations such as bloodstream,  
abdominal, wound, or biliary tract infection. Liver  

transplant patients are also particularly susceptible  

to fungal infections, predominantly candidemia,  

invasive aspergillosis, and cryptococcal infection.  

[7] .  

Infectious complications are major causes of  

morbidity and mortality after liver transplantation,  

despite advances in surgical technique, post-
transplant care, hospital environments, immuno-
suppression, infectious disease treatment, infection  

prevention and prophylaxis in liver transplant (LT)  

recipients. LT recipients are more likely to develop  
bacterial infections than other transplant recipients  
because of the complexity of the surgical procedure,  

which includes penetration of the hepatobiliary  

system [8] .  

The aim of this study is to assess frequency of  

infection occurring in the early postoperative period  

and the possible associated preoperative, operative,  

and postoperative predictors of infection and mor-
tality in patients underwent living donor liver  
transplantation (LDLT) during Intensive care unit  
stay at National Liver Institute Hospital.  

Material and Methods  

Ethics statement:  
The study protocol was approved by the ethical  

Committee at National Liver Institute Medical  
Ethical Committee prior to patient identification  
and data collection. A written consent was taken  

from all study population and who refused to  

participate was excluded from the study.  

Study population:  
40 consecutive liver transplant recipients' of  

LDLT from 1 st  December 2016 till 1 st  December  
2017 were interviewed and their medical records  

were reviewed.  

Study design and data collection:  
We performed prospective cohort hospital based  

study to investigate the risk factors and predictors  

of infection and overall hospital mortality and  

infection-related 30-day mortality in LDLT recip-
ients. Each LDLT recipient was observed weekly  

from the first post-LDLT day until the end of the  

second month postoperatively or till his/her death.  

Demographic and clinical characteristics included  

age, sex, body temperature at the onset of infection,  

site and date of diagnosis of infection, nosocomial  

origin of infection, empirical antimicrobial therapy,  
intensive care unit (ICU) stay, and septic shock,  

and the laboratory records of these recipients were  

analyzed. The laboratory variables were collected  
within the first 24 hours after the microbiological  

culture was drawn, including serum creatinine and  

albumin levels and white blood cell, platelet, lym-
phocyte counts, and C-reactive protein (CRP). All  
episodes of infection were reviewed, and only the  
first episode was included for further statistical  

analyses.  

The presence of infection, including bacteremia,  

pneumonia, peritonitis, pleuritis, vascular catheter  

and urinary tract infection was defined based on  

the criteria suggested by the US Centers for Disease  

Control and Prevention [9] .  

Appropriate antimicrobial therapy was defined  
as use of a drug to which the isolated pathogen  
was susceptible in vitro within 48 hours of sampling  
for culture [10] .  

Infection was considered to be nosocomially  
acquired in patients who had been hospitalized for  

48 hours or longer. Infection was categorized as  

early onset if it occurred 2 months (60 days) or  

less after SOT, or late onset if it occurred [я .  

Septic shock was diagnosed in recipients who  
had a positive culture and developed persistent  

dysfunction of at least one organ caused by hypop-
erfusion that was unresponsive to intravenous fluid  
challenge and unexplained by other causes [11] .  

Mortality was regarded as related to infection  

when death was associated with clinical signs of  

active infection without evidence of any other  

cause [12] .  

Antibiotic prophylaxis protocol:  
Patients were treated with cefotaxime and met-

ronidazole each for the first 10 days after surgery.  

Oral mycostatin every 6 hours was given for Can-
dida prophylaxis 4 days pre-operative and until  

discharge. All patients received kanamycine (syrup  

for pediatric in a dose of 50 mg/kg/day on 4 divided  

doses and kanamycine 250mg capsule/6 hours for  

adults) and lactulose syrup 60ml oral/day divided  

on 4 doses 4 days preoperative for bowel decon-
tamination. In cases of established fungal infection  

Fluconazole in the therapeutic dose (10mg/kg/day  

IV) was given.  
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Immunosuppressant protocol:  
Standard immunosuppressants included FK506  

and corticosteroids. FK506 was administered orally  
and its dose was adjusted to obtain blood level of  

10 to 15ng/ml for at least the first 2-3 weeks.  

Intravenous methyl prednisolone in a dose of  
10mg/kg administered intra-operatively. This was  
reduced to 1mg/kg/dose once daily for 3 days after  

surgery and rapidly tapered so that on day 7 the  

patient was receiving 0.3mg/kg/day of methyl  

prednisolone. Oral therapy of equivalent dose of  

prednisone was employed when the patient was  

able to take oral medicine. The dose was reduced  
to 0. 1mg/kg/day after 3 months after transplanta-
tion. Acute rejection episodes were treated by either  

increasing the dose of FK506 or intravenous pulse  

therapy of methyl prednisolone. Cyclosporine (in  
a dose of 8-10mg/kg/day) and MMF (in a starting  
dose of 1g/day on two divided doses) were also  

administered to some patients, generally when the  

dose of FK506 had to be decreased or discontinued  
because of its side effects.  

Post-transplantation  management:  
Surveillance cultures from throat, nose, blood,  

urine, stool and any other body fluid (e.g. biliary  

tube output, drains...etc) were obtained every week  

for the first 2 to 3 months after transplant for most  

of patients. Other cultures were ordered as dictated  

by the clinical situation. All intravascular catheters  

tips were submitted to culture after removal.  

Tools of the study:  

To  achieve the aim of the study and to collect  
the necessary data, the researcher designed three  

tools based on extensive review of the relevant  

literature. All tools were tested for content validity  

by experts in the field of the study to ascertain  

their relevance and completeness, and then all  
modifications were done accordingly.  

Tools I: Interview questionnaire sheet:  
Included patients demographic data; age, sex,  

educational level and occupation; indication of  

transplantation and present medical history; it  

included data such as preoperative medical disor-
ders, preoperative infections, preoperative ascites,  

and preoperative attacks of encephalopathy  etc).  
The transplanted patients were grouped into three  

categories, Cholestatic group, Hepatocellular group  

and other underlying causes.  

Tools II: Biophysiologic measures:  
This part was included the preoperative and  

postoperative laboratory investigations which act  

as a sepsis indicators to help in diagnosing the  

infection, such as (Total Leukocyte Count, C-
reactive protein, Swabs and Cultures).  

Tools III: Observation checklist included four parts:  
- Part one:  Preoperative preparation of the patients  

- Part two:  Operative details  
- Part three:  The operating room environment  

which was used to assess the following (ventila-
tion system, cleaning and disinfection of envi-
ronmental surfaces, microbiologic samples, ster-
ilization of surgical instruments and surgical  

attire and drapes).  
- Part four:  Post transplantation management which  

was used to assess postoperative surgical incision  

care, care of IV line and assess for blood glucose  

control.  

Pilot study:  
It was initially carried out prior to data collec-

tion on 10 patients undergone LDLT at from 1 st  
September 201 6 till 1 st  December 201 6 in which  
clarity, feasibility and applicability of the developed  
tools were evaluated. The pilot study sample was  
excluded from the applied research sample.  

Follow-up:  
The follow-up time of all recipients was at least  

1 month after the onset of infection. It was done  
through determining the mean time of ICU stay  

and NLI hospital stay.  

Outcome:  
It was detected through studying incidence of  

mortalities and infection-type related mortalities.  

Statistical analysis:  

Continuous variables were expressed as means  

±  standard deviation. The χ2  and Fisher exact tests  
were used to analyze categorical variables. Univar-
iate analysis was applied to examine the association  

between demographic/clinical variables and inci-
dence of occurrence of infection. We included  

variables identified (p, 0.10) by univariate analyses.  
Odds ratios (ORs) with 95% confidence interval  
(CIs) were calculated. Cumulative differences in  

the incidence of infection in LDLT were analyzed  

by use of the Kolmogorov Smirnov test (Epistat).  

Statistical analyses were performed using SPSS  
for Windows, version 23 .0 (IBM Corporation,  
Armonk, NY, USA). Statistical significance was  

defined as p , 0.05 (two-tailed).  

Results  

During the 12-month study period, 40 LDLT  
recipients were enrolled. 85% were adult males  
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and 15% were females. The mean age ±  SD was  
40.4± 14.2 years (range, 18 years to 52years). 28  

patients (70%) out of 40 patients had at least one  
episode of infection. Twenty patients aged  ≥30  
years (71.4%), while 8 patients aged <30 years  
(28.6%) Fig. (1). 78.6 % of infected cases were  
male (22 cases), while 21.4% of infected cases  

were female (6 cases) (Table 1).  

The researcher studied the association between  

practicing aseptic technique and incidence of  

infection in LRLT showed that patients' with neg-
ative maintain sterilization of all invasive equip-
ments, negative care for cannula and CVP daily,  

negative maintaining aseptic technique during  
inserting cannula and catheter, cannula and catheter  

removal as early as possible, and contact of un-
sterilized equipments in ICU were 135 times, 33  
times, 23 times, 8 times and 18 times risky respec-
tively to acquire postoperative infection than others  

(Table 2). Also, studying the Association between  
bad practice of chest exercise and incidence of  

postoperative infection showed that patients' with  

bad practice of chest exercise through irregular  

physiotherapy for breathing and coughing and  
irregular chest exercise are 66 times and 12 times  

risky to acquire postoperative infection than others  

(Table 2).  

The researcher studied the association between  

length of ICU stay, LX LT operation mean time  

and both preoperative TLC and CRP mean value  
and incidence of postoperative infection in LR LT  
Pts, showed that patients' with more than 8 days  

admission in ICU, more than 14 hours operative  

time, more than 8.2 mean value of CRP and more  

than 9.8 mean value of TLC are 135 times, 91.1  

times, 40.3 times and 7 times risky respectively  

to acquire postoperative infection than others  

(Table 2).  

In univariate analysis, the following variables  
were significantly associated with infection-related  

30-day mortality: Temperature  ≥39° C (p=0.026),  
late-onset of infection (p=0.022), ICU stay (p=  
0.003), septic shock (p=0.001), creatinine level  
≥ 1.5mg/dL (p=0.041), and platelet count  ≤50,000/  
mm3  (p=0.002). In multivariate analysis, platelet  
count  ≤  50,000/mm3  (OR 12.8, 95% CI 1 .3-126.8;  
p=0.030) and septic shock at of infection (OR  
89.98, 95% CI 13.2-122.8; p=0.004) were signifi-
cantly related to a higher risk of 30-day mortality  

associated with infection (Table 3).  

78.6% male sex was the most common among  
infected LDLT patients Fig. (1).  

The number of episodes of infections and caus-
ative organisms and time of onset showed in Fig.  
(2).  

The overall survival showed that median sur-
vival in infected cases were 22 months while me-
dian survivals in non infected cases were 27  
months. There is no statistical significant difference  

between both groups ( p-value >0.05). Fig. (3).  

Table (1): Demographic, laboratory, and  clinical variables of  
40 LDLT recipients'.  

Characteristics  Value  

Age, mean years ±  SD  40.4± 14.2  

Male sex, n (%)  34 (78.6)  

Female sex, n (%)  6 (21.4)  

Temperature 39° C or greater, n (%)  8 (20.0)  

Nosocomial origin, n (%)  36 (90.0)  

Inappropriate antimicrobial use, n (%)  23 (57.5)  

ICU stay, n (%)  40 (100.0)  

Septic shock, n (%)  3 (7.5)  

Site of infection, n (%):  

Bloodstream  7 (31.8)  

Lung  6 (27.3)  

Intra-abdomen/biliary tract  3 (13.6)  

Urinary tract  4 (18.2)  

Vascular catheter  2 (9.1)  

Multiple culture-positive sites  5 (22.7)  

Time of infection onset, n (%):  

<2 months post transplant (early onset)  13 (59.1) 

≥2 months post transplant (late onset)  9 (40.9)  

Laboratory variables from  blood, n (%):  

Platelet count, 50,000/mm3 
 14 (35.0)  

Lymphocyte count, 300/mm3 
 13 (32.5)  

Albumin, 30 g/L  7 (17.5)  

WBC count. 15,000/mm3 
 12 (30.0)  

Creatinine. 1.5mg/dL  23 (57.5)  

Related mortality, n (%)  8 (28.6)  

Overall in-hospital mortality, n (%)  11 (27.5)  

Survival, mean months ±  SD:  

Survival duration of infected cases  

range (3-48  months)  

20.25± 11.03  

Survival duration of non infected  25.25± 11.14  

cases (8-39 months)  

Abbreviations:  
: Living donor liver transplantation.  
: Standard deviation.  
: Intensive care unit.  
: White blood cell.  

LDLT  
SD  
ICU  
WBC  
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Table (2): Predictors of infection in LDLT recipients'.  

2039  

Studied variables  Positive  
infection  

p-value  OR 95 % (CI)  

Total, n (%)  28 (70.0)  

Univariate analysis, n (%):  
Preoperative predictors:  

CRP mean value >8.2  22 (78.6)  <0.001  40.3 (3.8 1024.8)  
TLC mean value >9.8 20 (71.4)  0.024  7.5 (1.32-48.02)  

Operative predictors:  
Operative time mean time > 14 hours  25 (89.3)  <0.001  91.1 (7.1-2816.5)  

Postoperative predictors:  
No care for cannula and CVP daily  21 (75.0)  <0.001  33 (3.2-819.3)  
No maintenance of aseptic technique during inserting cannula and catheter  23 (82.1)  0.004  23 (3.1-223.1)  
No cannula and catheter removal as early as possible  17 (60.7)  0.028  7.73 (1.2-63.35)  
No hand hygiene (hand washing and alcohol hand rub)  20 (71.4)  0.002  27.5 (2.7-671.7)  
No wearing of gloves  21 (75.0)  0.007  15 (2.2-132.1)  
Not keeping sterilization of all invasive equipments in ICU  27 (96.4)  <0.001  135 (8.7-5303.8)  
No aseptic technique and Avoid contact with unsterilized equipments in ICU  24 (85.7)  0.0074  18 (2.68-148.3)  
No maintenance of physiotherapy for breathing or coughing regularly  24 (85.7)  <0.001  66 (5.6-1833.8)  
No maintenance of chest exercise regularly:  20 (71.4)  0.005  12.5 (1.9-107.1)  
ICU stay mean time >8 days 27 (96.4)  <0.001  135 (8.7-5303.8)  

Multivariate analysis, n (%):  
Operative:  

Operative time mean time > 14 hours  

Postoperative predictors:  
Not keeping sterilization of all invasive equipments' in ICU  

ICU stay mean time >8 days  
No care for canula and CVP daily  

<0.001  

<0.001  
<0.001  
0.004  

66 (8.6-71.2)  

72 (10.7-93.4)  
70 (9.2-83.8)  
33 (4.2-39.3)  

Abbreviations:  LDLT: Living Donor Liver Transplantation.  OR: Odds Ratio.  CI: Confidence Interval.  CVP:  Central Venous Catheter.  
ICU: Intensive Care Unit.  CRP: C- Reactive Protein.  TLC: Total Leucocytic Count.  

Table (3): Predictors for infection-related mortality in LDLT recipients'.  

Characteristics  Related mortality  Survival  p-value  OR 95% (CI)  

Total, n (%)  8 (28.6)  20 (71.4)  

Univariate analysis, n (%):  
Age  ≥40 years  5 (62.5)  14 (70.0)  0.994  0.99 (0.36-2.77)  
Male gender  6 (75.0)  15 (75.0)  0.363  0.61 (0.21-1.78)  
Temperature  ≥39° C  3 (37.5)  3 (15.0)  0.026  3.67 (1.17-11.5)  
Inappropriate antibiotics  4 (50.0)  12 (60.0)  0.394  0.66 (0.25-1.72)  
Nosocomial infection  8 (100.0)  18 (90.0)  0.165  4.67 (0.5-41.03)  
Liver transplant  3 (37.5)  6 (30.0)  0.755  1.17 (0.43-3.21)  
Multiple culture-positive sites  2 (25.0)  3 (15.0)  0.160  2.25 (0.73-6.97)  
Late-onset infection  5 (62.5)  6 (30.0)  0.022  3.16 (1.18-8.48)  
ICU stay  8 (100.0)  11 (55.0)  0.003  23.13 (2.9-186.1)  
Septic shock  4 (50.0)  1 (5.0)  0.001  12.13 (3.1-48.3)  
Platelet count, 50,000/mm

3 
 4 (50.0)  4 (20.0)  0.002  5.23 (1.8-15.14)  

Lymphocyte count, 300/mm
3 

 3 (37.5)  5 (25.0)  0.066  2.60 (0.94-7.21)  
Albumin, 30g/L  2 (25.0)  2 (10.0)  0.055  3.62 (0.97-13.5)  
WBCs count. 15,000/mmv  3 (37.5)  6 (30.0)  0.994  1.00 (0.36-2.79)  
Creatinine. 1.5mg/dL  6 (75.0)  9 (45.0)  0.041  2.89 (1.05-7.97)  

Multivariate analysis, n (%):  
Septic shock  0.004  89.98 (13.2-122.8)  
Platelet count <50,000/mm

3 
 0.030  12.8 (1.3-126.8)  

Abbreviations:  LDLT: Living Donor Liver Transplantation.  OR: Odds Ratio.  CI: Confidence Interval.  
ICU: Intensive Care Unit.  WBCs: White Blood Cells.  
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Fig. (1): Gender distribution among infected LDLT recipients'.  

Number of episodes of infections and causative  
organisms and time of onset  

Fig. (2): The number of episodes of infections and causative  
organisms and time of onset in LDLT recipients'.  

Log Rank test = 0.12 p-value >0.05  

Overall survival  

Survival duration in months  

Fig. (3): Kaplan Meier curve of overall survival of LDLT  

recipients'.  

Kaplan-Meier survival curve of overall survival, Shows that  
median survival in in infected cases was 22 months while median  
survival in non infected cases are 27 months. There is no statistical  
significant difference between both  groups (p-value >0.05).  

Discussion  

Invasive bacterial infections have become a  
leading contributor to patient morbidity and mor-
tality among LDLT recipients [13] . Despite measures  
such as the use of protective barriers, antimicrobial  

prophylaxis, and vaccination, infections still rep-
resent a major cause of morbidity and mortality  

after liver transplantation [14] .  

Despite the major advances in immunosuppres-
sant regimens, perioperative management and  

medical care have contributed to improvements in  
the survival rate of solid organ transplant recipient.  

Infection continues to be a leading cause of post-
operative mortality and morbidity so the degree of  
postoperative infection is influenced by various  

factors, such as poor preoperative condition, im-
munosuppressive therapy, prophylactic use of  
antibiotics (antimicrobial agents), regional bacterial  

epidemiology and invasive ducts. Furthermore,  
the hospital environment and management in  

different clinical divisions also affect the infection  

status [15,16,17] .  

In this study 28 patients (70%) out of 40 patients  

had at least one episode of infection with 8 (28.6%)  
patient died due to infection. Liver transplantation  
had one of the highest rates of postoperative infec-
tion among all solid organ transplant procedures  
[18] . It had been reported that the postoperative  

bacterial infection rate might be up to more than  
60% and accounted for an in-hospital mortality  

rate of 30%-50% [19] .  

In this study hand hygiene (hand washing and  
alcohol hand rub) were 27.5 risky to acquire post-
operative infection than others. For the last 160  

years, the scientific knowledge of how to reduce  

hand contamination and thereby decrease patient  

infections from the seminal work on hand washing  
by the Hungarian obstetrician, Ignaz Semmelweis  

[20] . Hand washing has been indicated to be the  
single most important step in breaking the chain  
of infection. The World Health Organization, 2009  
indicates that hands should be decontaminated  
before clean and aseptic procedures, and hand  

washing is a key recommendation in national care  
bundles that aim to reduce the risk of healthcare-
acquired infections associated with PVCs [21,22] .  

The incidence rate of infection in LDLT recip-
ients was 70% (28 of 40), in the present study.  

Although in more transplant centers, including  
ours, higher-immunosuppression regimens are used  
in liver-transplant recipients, the incidence rate of  

infection in liver because patients undergoing liver  

had several conditions that favor postoperative  
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infection, such as preoperative malnutrition due  
to end-stage liver disease, insulin resistance, major  
surgical trauma, massive intraoperative bleeding  

and transfusions, the placement of various catheters,  

and long duration of antibiotic use before and after  

transplantation, which could enhance the likelihood  
of emergence of infection and resistant strains of  

microorganisms.  

Seventy percent of recipients had infection with  

nosocomial origin in our present study, in alignment  
with previous studies [23,24]  reporting that during  
certain period, major transplant centers in the  

United States reported a bacterial infection inci-
dence range of 53%-56%. In a report of a Swiss  

cohort in the 2000s, 47% of the patients contracted  

bacterial infections.  

Kim et al. [2]  reported rate of 30.2% during the  
first month and 67.9% during the total follow-up  
period (mean, 672 d). Others reported rates of  

14. 1 % in the first 3-mo, and 75% and 42.9% in  

deceased and living-donor LT recipients, respec-
tively [25] .  

The possible reasons to explain this included  
MDR being defined as resistance to three or more  

major classes of antibiotics historically effective  

against infection (fluoroquinolones, carbapenems,  
aminoglycosides, penicillins, and cephalosporins)  
in the study conducted by Kusne et al., whereas in  
our present study, MDR was defined as acquired  
non susceptibility to at least one agent in three or  

more antimicrobial categories, which included nine  

classes of antibiotics.  

In this study negative Care for cannula and  

CVP daily, Maintain aseptic technique during  
inserting or removing cannula and catheter as early  
as possible were 33, 23, 8 times risky respectively  
to acquire postoperative infection than others.  

Observation and monitoring of the peripheral  
venous catheter (PVC) site and localized tissue are  

essential to ensure any significant changes are  
identified and responded to appropriately, to reduce  

the risk of complications.  

Webster et al., [26]  stated that the clinical ne-
cessity for PVC should be under constant review.  
Clinical requirement should be considered at least  

daily and the portal venous catheter (PVC) should  
be removed as soon as it is deemed unnecessary.  
It has been suggested that clinical indication alone  

should drive the removal of PVCs. However, na-
tional guidelines state that removal should be  
considered if the PVC has been in situ for longer  
than 72 hours [22]  or 72-96 hours [21] , as the risk  

of complications increases with time [27] . PVCs  
inserted in emergency situations should be removed  

within 24 hours [28] .  

In this study negative contact of unsterilized  

equipments in intensive care unit (ICU) are 1 8  

times risky respectively to acquire postoperative  

infection than others. Medical devices have become  

increasingly common source of health care–asso-
ciated infections (HAIs) [15,16,20] .  

A growing body of literature suggests that  
device-associated HAIs (DA-HAIs) are among the  
main causes of patient morbidity and mortality  

within hospital intensive care units [16,17,18] .  

Survival after liver transplantation has improved  
over the years, partly due to advances in surgical  

techniques, and a reduction in allograft rejection.  

However, there remain multiple preventable con-
ditions that contribute to the poor prognosis of  

liver transplant recipients. Understanding these  

complications may optimize management strate-
gies, and further improve the quality of life, and  

survival rate of patients.  

The present study showed that infection was  
associated with high morbidity, as well as high  
infection-related 30-day mortality (20.0%), in line  
with previous studies that reported an incidence  
rate of up to 6.1% and an extremely high mortality  
rate of up to 80% among SOT recipients with A.  
baumannii infection [29,30,31] .  

Septic shock associated with infection-related  

30-day mortality was in agreement with a recent  

study claiming that the risk of A. baumannii infec-
tion-associated mortality was higher in SOT pa-
tients with septic shock [30] .  

The present study revealed that liver transplan-
tation was significantly related to infection related  

mortality, in accordance with Moreno et al., who  

found liver transplantation to be a risk factor for  

higher mortality in transplant recipients with blood-
stream infections [32] .  

The present study also revealed that thrombo-
cytopenia was a risk factor associated with infec-
tion-related mortality. This finding probably reflects  

a confounding factor, as thrombocytopenia devel-
oped more frequently among liver recipients who  

presented with higher baseline clinical severity.  

Our study findings consolidated results from pre-
vious studies of Survived Organ Transplantation  

(SOT) recipients, which reported that lower platelet  
count to be associated with infection-related mor-
tality [12,33] .  
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To the best of our knowledge, this is the largest  

study specifically focusing on infections to inves-
tigate the epidemiology, distribution, and predictors  

for infection-related 30-day mortality in LDLT  

recipients'. However, the present study has certain  
limitations. Firstly, our study was a small prospec-
tive study with potential limitations, such as the  
relatively small number of cases and deaths, the  
statistical power may be insufficient. Also we may  
have underestimated the true frequency of infection  
in LDLT recipients, given that some cases received  

empiric courses of antimicrobial therapy before  

specimens for bacterial culture were obtained.  

Finally, though we tried to include all relevant  

data, other unidentified variables are probably risk  

factors for mortality. The strength of our study is  

the long study period.  

Conclusion:  
Maintenance of practicing aseptic technique  

and good sterilization were very important associ-
ated with reducing incidence of postoperative Lx  

LT infection. It was found that patients with ele-
vated levels of preoperative CRP and TLC were  

risky to acquire postoperative infection. In addition  

prolonged operative time was considered a signif-
icant risk affecting incidence of postoperative  

LDLT infection. Mortality induced infection was  
the most common type of mortality following  
LDLT operations It is possibly increased with  

certain types of infection.  
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