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A B S T R A C T 

Background: Living donor liver transplantation (LDLT) is a crucial therapeutic option for patients with 
end-stage liver disease in Egypt, where deceased donor grafts are scarce. This study aims to investigate 

the challenges and infectious complications associated with LDLT in Egypt. 

Methods: A comprehensive review of relevant literature was conducted, focusing on factors affecting 
donor selection, the prevalence of infections in recipients, and the impact of healthcare providers' 

knowledge on organ donation. The study included data on complications affecting donors and recipients 

in the context of LDLT. 
Results: The high prevalence of the hepatitis C virus and poverty in Egypt negatively impact the live 

donor pool. Lack of knowledge about liver donation, inadequate media coverage, and family pressure 

contribute to the low number of liver donors. Infectious complications play a significant role in the 
outcomes of LDLT, with bacterial infections being the most common. Donors also experience 

complications, with intraabdominal collections and pneumonia being the most frequent. Healthcare 

providers' knowledge and attitudes toward organ donation need improvement, and educational efforts 
should be tailored to the cultural and religious context. 

Conclusion: Addressing the challenges in donor selection, raising public awareness about organ 

donation, and improving healthcare providers' knowledge are essential steps toward optimizing LDLT 
outcomes in Egypt. Moreover, it is crucial to monitor and manage infectious complications in both 

donors and recipients to ensure the success of the transplantation process. 

 

1. Introduction 
End-stage liver disease (ESLD) refers to patients with chronic liver failure 

who have irreversible damage and become decompensated with cirrhosis 

complicated with ascites, variceal hemorrhage, hepatic encephalopathy, or 
renal failure. ESLD is caused by various factors, including viral hepatitis, 

alcoholic hepatitis, metabolic disorders, and selected hepatic malignancies. 
In Egypt, HCV is the leading cause of chronic liver disease (24.3% 

prevalence) and is linked to schistosomiasis [1, 2]. Living donor liver 

transplant (LDLT) is an established treatment option for patients with 
ESLD. There are three types of liver transplant (LT): Deceased donor liver 
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transplant (DDLT), transplants from living donors, and split transplants. 
The prevalence of HCV in Egypt is the highest in the world, and LT is the 

only curative option for these patients. The first LDLT was performed in 

1991 at the National Liver Institute in Egypt, and it is now a mainstay of 
therapy for patients suffering from ESLD [3, 4]. Due to cultural and 

logistical obstacles, the DDLT program has not yet been implemented in 

Egypt. Despite the ongoing reliance on LDLT in Egypt, systemic changes 
are emerging to support the introduction of deceased donor programs [5]. 

A large study found that age, pre-transplant diabetes, overweight status, 

and use of mTOR inhibitors significantly increase the risk of developing 
metabolic syndrome after LDLT in Egypt [5, 6]. This review aims to 

discuss the current status of Living Donor Liver Transplants in Egypt. It 

will also outline the challenges and complications associated with LT and 

the possible solutions. 

2. Methods 

A comprehensive literature search was done on relevant databases, 

including PubMed, Google Scholar, Scopus, Web of Science, and 
Cochrane. We used relevant keywords such as “Liver Cancers”,” “Portal 

System Infections,” “Living Donor Transplants”, “Transplants in Egypt”, 

“Liver Transplants History”, “Hepatitis C in Egypt”, “Donor Selection”, 
“COVID-19” and “Organ Donation Awareness” and combined them with 

their synonyms using appropriate Boolean operators (AND, OR). 

Studies on living donor liver transplants in Egypt and those focusing on 
their infectious complication or history were included. Studies must be 

published in a peer-reviewed journal in English, and full-text articles must 

be available. The articles included were from inception to date and included 
systematic reviews, meta-analyses, original reviews, and narrative reviews. 

Case reports, case series, and articles unrelated to living donor transplants 

in Egypt disorders, infectious complications, or their associations were 
excluded. Unpublished articles or ones published in a language other than 

English were also excluded. 

3. Discussion 

3.1. History and current status 

In 1963, Starzl et al. [7] described the first three trials of deceased donor 

liver transplantation (DDLT) that led to a 100% hospital mortality rate. 

Cyclosporine and advancements in graft preservation techniques have 

made DDLT a more reliable curative treatment [8]. Although DDLT has 
become a standard of care, the paucity of donors, technical difficulties, and 

cultural controversies have posed significant challenges to its use. As a 

result, LDLT emerged as an alternative to DDLT. In 1987, Strong et al. 
performed the first successful LDLT between a mother and her son [9]. 

Historically, Egypt has had the highest prevalence of the Hepatitis C virus 

(HCV) in the world, contributing to the high burden of end-stage liver 
disease. Based on a systematic review published in 2013, Egypt has a 

prevalence of 14.6% of HCV [10]. 
 

As brain death and cadaveric organ transplantation are not yet widely 

accepted in Egypt due to cultural and ethnic controversies, LDLT remains 
the only option for patients with ESLD. A surgical team from the National 

Liver Institute of Menofya University performed the first LDLT in Egypt 

in 1991 with suboptimal results, as the longest recipient survival was 11 
months. As a result, Egypt began to develop centers for liver transplantation 

with the assistance and supervision of international experts, resulting in a 

more ambitious and prestigious process. The LDLT program at a private 
tertiary center was established in 2001. Egypt currently has thirteen 

comprehensive liver transplant centers [11]. 

 
A cross-sectional study in 2013 examined the current state of 

transplantation in the Arab world. According to the study, 3804 liver 

transplants were performed in 11 different Arab countries between 1990 
and 2013, 2130 (56%) performed in Egypt, and most performed for HCV 

cirrhosis. Interestingly, all of them except two were LDLTs [12]. The 

collective data from 2014 to the present is limited. The field of liver 
transplantation in Egypt continues to improve, but reporting of these 

improvements is lacking. 

 

3.2. Pediatric liver transplantation 
Pediatric liver transplantation has its own set of indications and challenges. 
The most common indications for liver transplantation are chronic liver 

disease and its complications, genetic disorders, hepatic tumors, and re-

transplantation [13]. The number of liver transplants for pediatric patients 
in Egypt is limited. According to estimates, only 160 LDLT procedures 

were performed by 2013[11]. A study reviewed the current status of 

pediatric liver transplantation and its limitations at a university hospital in 
Egypt. The study followed 41 pediatric patients who were referred for liver 

transplantation. Within the study period of six months, only four patients 

received LDLT, and eight patients, unfortunately, passed away while 
waiting for a transplant. There were several levels of limitations. For 

recipients, late presentations and existing co-morbidities were the most 

common limitations. On the donor side, refusal to donate was the most 
common limitation. Regarding the transplant program, it was not possible 

to perform surgery on patients who were less than one year of age or 

weighed less than eight kilograms. This limited the chances of nearly half 
of the participants. There was also a limitation in the lack of re-

transplantation resources in the institution, which was necessary for one 

patient [14]. Re-transplant in Egypt: The data for the status of liver re-
transplantation in Egypt is lacking. More studies are needed to explore this 

important aspect of liver transplantation. 

 

3.3. Liver Transplantation in the COVID-19 Era  

During the COVID-19 pandemic, liver transplantation was disrupted, as 

were many other healthcare services. Several steps were taken to minimize 

infection transmission between transplant patients and healthcare workers 

(HCWs), including small team groups and better distribution of workloads, 
periodic training, and audits by infection control teams, as well as 

appropriate personal protective equipment. For example, the LDLT 

program at El-Manial Specialized Hospital at Cairo University reopened 
on August 26, 2020, after a closure period when the national quarantine 

began in early March. 

 
COVID-19 is considered a high-risk infection for patients who have 

undergone a liver transplant due to their immunosuppressive medications 

and concomitant morbidities in order to safeguard the well-being of 
patients before and following transplantation procedures, a multitude of 

protocols have been meticulously instituted. These encompass 

comprehensive screening assessments for donors and recipients in 
conjunction with rigorous infection prevention and control measures. 

Despite all precautions, one of the three liver transplant recipients 

mentioned in the study contracted COVID-19 on his eleventh post-

transplant day and was re-admitted to the intensive care unit. Later on, his 

respiratory symptoms resolved, and he was discharged safely from the 

hospital [15]. 
 

A retrospective analysis of 41 living donor liver transplant recipients at a 

tertiary center assessed the outcomes of COVID-19 infection. Viral PCR 
and CT chest criteria were used to detect COVID-19 infection from April 

2020 to April 2021. The patients were categorized into mild, moderate, 

severe, and critical, according to the National Health Commission of China. 
Approximately 30% of patients showed mild symptoms, 46.5% showed 

moderate symptoms, 14% were severe, and 9% were considered critical. 

Two patients died, resulting in a mortality rate of 5%. The severity of the 
disease was associated with female gender, obesity, and hypertension. The 

limited number of participants presented a challenge to the study [16]. 

 
Although the effectiveness of the COVID-19 vaccine in solid organ 

transplant recipients is lower than in the general population, a recent study 

conducted in Canada found a significant improvement in vaccination 

effectiveness against hospitalization and mortality after the third dose of 

the vaccine [17]. Therefore, national medical societies and authorities 

should strive to improve vaccine delivery, especially for vulnerable patients 
following liver transplantation. The World Health Organization (WHO) 

reported in December 2022 that less than 40% of the Egyptian population 

had been fully vaccinated. There are no details on the delivery of the 
booster vaccinations. 

 

3.4. Quality of life after transplantation 

Understanding and anticipating the quality of life after treatment are crucial 

components of an informed decision-making process, which is essential to 
patient autonomy. A significant operation, such as hepatic transplantation, 

necessitates implementing a predictive model that is, to some extent, 

anticipated and acknowledged by both the medical professionals and the 
patient involved. Additionally, it may predict survival for both patients and 

grafts. Researchers at a university hospital used the validated health-related 

quality of life (HRQOL) questionnaire in its Arabic version to assess the 
quality of life of 35 liver transplant recipients before and after 
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transplantation at one and six months. All dimensions of HRQOL improved 
significantly after transplantation. However, 17 highly educated patients 

who repeated the test one year after transplantation reported no 

improvement in mental health other than a limitation in their role[18]. 
 

Another study combined HRQOL with the liver disease quality of life 1.0 

(LDQOL 1.0) to evaluate the quality of life in the pre-transplantation and 
post-transplantation phases for 103 patients and 50 patients on a waiting 

list. As a result of both questionnaire components, all recipients had 

significantly higher HRQOL scores than those on the waiting list [19]. 
Since LDLT has a significant effect on the donors as well as the recipients, 

a cohort study evaluated the quality of life of 30 normal volunteers and 30 

donors between six months and four years after surgery using the short 
form 36 (SF-36 V2) at a private hospital. The quality of life after full 

recovery was not compromised. They resumed their regular activities 

within two to four months[20]. Another study used the Physical, Cognitive, 
Affective, Social, Economic, and Ego Functioning (PCASSE) quality of 

life questionnaire to measure 33 living liver donors' quality of life, which 

included emotional and physical aspects. At the second follow-up visit, 
three months after surgery, their scores were significantly lower than at 

baseline. Patients were able to return to their normal activities and 

occupations, which significantly affected the social domain of the 
questionnaire. Again, the overall quality of life was not reduced after 

complete resolution [21]. 

 

3.5. Challenges and opportunities 

The transplantation of livers in Egypt is faced with many challenges. The 
shortage of organs in the face of increased demand for liver transplantation 

is one of the most pressing issues [12]. The lack of legislation in Egypt that 

permits deceased liver transplantation is one of the reasons for this 
shortage[22]. Although deceased liver transplants have been legalized in 

other Arab countries, their implementation remains limited due to cultural 

and logistical barriers [22]. 
The living donor liver transplant is the only one performed in Egypt and is 

associated with its challenges and risks [23]. In addition to these risks, the 

donor faces a risk of morbidity of 52.17% and mortality of 0.29% [23, 24]. 
After the donation, the donor's quality of life declines in the month 

following the donation but returns to its pre-donation level after three 

months [25]. 

 

Aside from the strict laws governing donation, LDLT is also hampered by 

the requirement that donors must be related to recipients, and if a donor 
cannot be found, the legal team must document the failure before finding a 

non-related donor who must be evaluated twice by an independent 

psychiatrist [26]. Additionally, the cost of the medical evaluation process 
that the donor must undergo ranges from 1050 to 1455 USD [27, 28]. 

Around 51.72% of patients awaiting liver transplantation are delisted due 

to the absence of a related donor [29]. 
 

Egypt's high HCV prevalence and poverty negatively impact the live donor 

pool [12]. About 56.6% of donors are rejected for donation [27], and about 
96.2% of recipients are in contact with an excluded donor, with a median 

of three donors per recipient [30]. Anatomical variations are the most 

common cause of exclusion, followed by viral hepatitis [31]. Several 
factors contribute to the low number of liver donors in Egypt, including a 

lack of knowledge about liver donation, inadequate media coverage, and 

family pressure [22, 30]. According to a survey, 47% of Egyptians are 

willing to donate their organs after death. As soon as the participants were 

provided with information regarding the process, regulations concerning 

organ donation, and consenting options, this percentage increased to 78%. 
Furthermore, the participants did not understand the Egyptian transplant 

law articles. Many community-based interventions have successfully 

changed public behavior, especially in rural areas. Therefore, raising public 
awareness about organ donation through mass media campaigns and 

involving religious leaders and scholars is paramount [32]. 

One survey found that only 34% of healthcare providers would be willing 
to donate a liver. In Egypt, 53% of healthcare providers are unaware of the 

opinion of their religion regarding transplants, and 83% are dissatisfied 

with how the media covers organ donation [22]. A survey revealed that 
Egyptian medical students lacked an understanding of the legal aspects of 

organ donation (OD) and the OD process, negatively affecting their attitude 
towards OD. The undergraduate medical curriculum should be revised to 

emphasize the importance of organ transplantation and to define the 

concept of brain death to assist our prospective doctors in educating the 
public about this procedure and its advantages. Religious and cultural 

backgrounds should be taken into account in these approaches, as they play 
a significant role in influencing the decisions of Egyptians [33]. Continuing 

medical education for HCPs regarding liver transplantation and a better 

understanding of their religion's position on organ donation will enable 
them to recruit more donors [22]. 

A lack of suitable living donors and the lack of deceased donor grafts in 

Egypt has led to many Egyptian patients seeking transplants abroad in what 
is known as transplant tourism, where there are ample deceased donors [30, 

34]. 

 

3.6. Complications associated with LDLT recipients 

There is no doubt that infectious complications are among the most 

significant factors influencing the outcome of living donor transplantation 
for both the donor and the recipient. Infectious complications can be 

categorized into early or late complications. 

 

3.7. An overview of early and late infections 

A study of 128 liver transplant recipients found that bacterial infections 
were the most common early complications. The most prevalent pathogens 

among the study's survivors were Klebsiella and Pseudomonas. 

Acinetobacter dominated the non-survivors, followed by Methicillin-

resistant Staphylococcus aureus (MRSA). In the same study, 29 patients 

experienced early mortality following LDLT, with sepsis accounting for 

58% of the deaths. Within the initial year of the investigation, 23 
participants experienced mortality, among whom five succumbed to sepsis, 

accounting for approximately 22% of the deaths. Four of them had CMV 

infection, one isolated from CMV, and three had concomitant bacterial 
infections (Pseudomonas, enterococci, and Acinetobacter), as well as 

disseminated candida in two of them. The fifth patient who died of sepsis 

without contracting CMV had a single Staphylococcus cohnii infection 
[35]. 

 

Infections that develop during the early, intermediate, or postoperative 
periods are more likely to result in death. A separate study revealed that out 

of 128 patients, 53.1% acquired infections during the early postoperative 

period and 27.3% during the intermediate postoperative period. The mean 
survival of recipients with early infections (approximately 30.7%) and 

intermediate infections (about 25.4%) was significantly lower than that of 
recipients without pretransplant infections. MSSA, MRSA, and 

Acinetobacter infections were associated with a higher mortality rate 

following transplantation. Similarly, recipients with CMV and Klebsiella 
infections were more likely to die during the intermediate period [36]. 

A multicenter study found that 416 infections occurred in 127 (52%) of the 

246 patients who underwent LDLT and participated in the study. Gram-
negative bacteria caused 310 infections (74%), while Gram-positive 

bacteria caused 87 infections (21%). Pseudomonas aeruginosa accounted 

for the majority of infections (110 episodes, or 26%), followed by 
Klebsiella species (79 episodes, or 19%), Escherichia coli (69 episodes, or 

16%), Acinetobacter baumannii (33 episodes, or 8%), and MRSA (32 

episodes, or 7.7%) [37]. 
 

3.8. Site of infection 
Almost all patients, including a few with cholangitis, had an intra-
abdominal bacterial infection. Other common infection sites include the 

lungs, urinary tract, and wounds [35]. In another study, 73.3% of the 45 

patients had bacterial infections. Infections most frequently occur in the 
bile. Additionally, isolated Gram-negative bacteria were the most 

prevalent. Some individuals experienced only a single episode, while 
others experienced multiple episodes. Acinetobacter baumannii was the 

most frequently isolated organism in both single and repeated infection 

episodes (19% and 33.3%, respectively), followed by Escherichia coli for 
repeated infections (11.1%) and Pseudomonas aeruginosa for single 

infections (19%) [38]. The most frequent site in 246 individuals, the biliary 

tract, affected 169 patients (or 40.6%), followed by the abdominal area (129 
patients, or 31.0%), pneumonia, 44 patients, or 10.6%, bloodstream 

patients, 39 patients, or 9.4%, and urinary tract infections, 35 patients, or 

8.2% [38]. 
 

3.9. Hospital-associated infections 
In a scholarly investigation involving 337 ESLD patients admitted to the 
intensive care unit (ICU), it was observed that approximately 36.5% 

(n=123) were suspected of having healthcare-associated infections (HAIs), 

with 57 of these cases subsequently receiving confirmation. The most 
reported hospital-associated infections were bloodstream infections 

(49.1%), urinary tract infections (31.6%), pneumonia (12.3%), and 
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spontaneous bacterial peritonitis (7%). Several Gram-positive bacteria 
were responsible for HAIs, with Staphylococcus aureus accounting for the 

majority (12/20, 60%). Gram-negative bacteria most commonly found were 

Escherichia coli (12/57, 21.1%). Gram-negative bacteria's prevalence is 
higher than Gram-positive bacteria's (43.9% versus 40.4%). Fungal 

infections were reported in 15.8% (9/57) of the patients. Candida species 

were the most prevalent (12.3%). Anaerobic infection was not detected. 
The discovery of Sphingomonas paucimobilis and Achromobacter 

dentrificans as pathogens for UTI and BSI, respectively, in the ICU was a 

first [39]. A study on Klebsiella pneumoniae isolates in liver transplant 
recipients found full resistance to several antibiotics, with Amikacin being 

the most effective (50% efficacy), highlighting the need for targeted 

antibiotic strategies [40]. 
  

3.10. Impact of pre-transplant infection 

The results of a study involving 50 patients with chronic liver disease who 
underwent liver transplantation revealed that those with high scores on the 

Model for End-Stage Liver Disease were more prone to infection, both 
before and after surgery. Chest infection was the most prevalent infection 

(n=10), followed by nasal mucosal infection (n=8), UTI (n=6), SBP (n=4), 

and gastroenteritis (n=1). The mortality rate was elevated at 40%, 

compared to a 23.3% mortality rate observed in 30 patients who did not 

present with infections prior to transplantation. The impacted group's 

causes of death were primarily medical (infections and sepsis), 
approximately 75%, compared to 28.6% in the other group [41]. 

  

3.11. Hepatitis C virus (HCV) 
Today, chronic HCV infection, predominantly genotype 4, is the leading 

cause of ESLD and the primary reason for liver transplantation, according 

to a study conducted at the Gastrointestinal Surgery Center at Mansoura 
University. A total of 453, or 90.6%, of the 500 participants were infected 

with HCV. A total of 450 individuals (about 90%) had HCV recurrences, 

which required administering antiviral medications following surgery [42]. 
While following 38 patients in different settings, recurrence was observed 

in 10 individuals (26.3%), with the smaller the graft, the higher the 

recurrence rate [43]. In the following study of 74 patients with HCV 
infection who were undergoing LDLT for end-stage cirrhosis or HCC, the 

latter finding was refuted. Among the 74 individuals, 23 (31.1%) had 
recurrences of HCV. Researchers found that despite the absence of serum 

hepatitis B virus deoxyribonucleic acid in recipients, pre-transplant 

positive antibody to hepatitis B core antigen (total) was significantly 
associated with the recurrence of HCV [44]. This high rate of HCV 

recurrence led to the conclusion that Sofosbuvir-based regimens were 

effective with high sustained virological response rates 12 and relatively 
safe in a difficult-to-treat population, recurrent HCV post-LDLT [45]. 

 

3.12. COVID-19 

COVID-19 infection is more likely to occur in the context of LDLT due to 

the risk of chronic immunosuppression; however, the consequences in 

terms of morbidity and the need for hospitalization or intensive care are 
often matched to the population [16, 46]. 

 

3.13. Complications associated with the donor of LDLT 

It is important to note that complications do not only affect the recipient 

but also the donor. Multiple studies have reported infectious complications 
that vary according to the setting. The most commonly observed 

complication in a handful of donors was intraabdominal collections (21.1% 

of 145 patients) [23]. Among the significant early infections, pneumonia 
has been reported in two patients out of fifty, as well as wound infections 

[24, 47]. 

 
The strength of this article lies in its comprehensive coverage of the 

infectious complications associated with living donor liver transplantation 

in Egypt, addressing both the donor and recipient perspectives. It also 
highlights the social, cultural, and legal factors that influence the 

availability of liver donors in the country. By providing an extensive 

analysis of the different types of infections, their prevalence, and their 
outcomes, this article offers valuable insights for healthcare professionals, 

policymakers, and researchers to understand better the challenges and 

opportunities in the field of liver transplantation in Egypt. The study 
complements recent localized data on post-transplant complications and 

educational interventions, though broader, multicentric studies are still 

needed [48].  
However, the article has some limitations. Firstly, it relies heavily on 

existing studies, and given the dynamic nature of healthcare and the 

prevalence of infectious diseases, the data may become outdated over time. 
Secondly, the article does not directly compare the findings in Egypt to 

those from other countries or regions, which could have offered a better 

understanding of the global context. 
 

4. Conclusions 

Addressing the challenges and limitations in organ donation and 

transplantation can lead to better patient outcomes and a more robust 
healthcare system. This article presents a detailed overview of the 

infectious complications related to living donor liver transplantation in 

Egypt, emphasizing the need for improved awareness, education, and 
resources. Future research should focus on updating the findings presented 

in this article, comparing them to other regions, and exploring the potential 

for new strategies and interventions to improve the safety and success of 

living donor liver transplantation in Egypt. 

Conflicts of Interest: 
The authors declare no competing interests that could have influenced the 

objectivity or outcome of this research. 

 

Funding Source: 
None 

Acknowledgements: 

None 

Institutional Review Board (IRB) Approval: 

None 

LLM Statement: 
The manuscript was language-edited using a LLM strictly to refine clarity, 

grammar, and readability. No new content was created or collected during 

this process, ensuring the original scientific content remained unchanged. 

Authors Contribution Statement: 
MA and AA conceptualized the idea; AA, AA, AN, ME, MM, NM, EA, 

FA, MK, MY, ON, and MA equally contributed by reviewing, editing, 

performing data analysis, and refining the manuscript. 

 

Data Availability Statement: 
This review article does not contain any new primary data. All information 

discussed is derived from previously published sources and publicly 

available databases, as cited in the manuscript. 

References: 

1. Khalaf H. Long-term outcome after liver transplantation in Egyptians 

transplanted for hepatitis C virus cirrhosis. Transplantation Proceedings. 
2003: 2777 
https://doi.org/https://dx.doi.org/10.1016/j.transproceed.2003.09.008] 

2. Nassar M, Nso N, Lakhdar S, Kondaveeti R, Buttar C, Bhangoo H, Awad 

M, Sheikh NS, Soliman KM, Munira MS, Radparvar F, Rizzo V, Daoud A. 

New onset hypertension after transplantation. World J Transplant. 2022: 42 
[PMID: 35433331, https://doi.org/10.5500/wjt.v12.i3.42] 

3. Kamel R, Hatata Y, Hosny K, Amer K, Taha M. Synthetic graft for 
reconstruction of middle hepatic vein tributaries in living-donor liver 

transplant. Experimental and Clinical Transplantation. 2015: 318 
https://doi.org/https://dx.doi.org/10.6002/ect.mesot2014.P159] 

4. Khalaf H, Marwan I, Al-Sebayel M, El-Meteini M, Hosny A, Abdel-

Wahab M, Amer K, El-Shobari M, Kamel R, Al-Qahtani M, Khan I, Bashir 
A, Hammoudi S, Smadi S, Khalife M, Faraj W, Bentabak K, Khalfallah T, 

Hassoun A, Bukrah A, Mustafa I. Status of liver transplantation in the Arab 

world. Transplantation. 2014: 722 
https://doi.org/https://dx.doi.org/10.1097/TP.0000000000000062] 

https://doi.org/10.71079/ASIDE.IM.05112553
https://doi.org/https:/dx.doi.org/10.1016/j.transproceed.2003.09.008
https://doi.org/10.5500/wjt.v12.i3.42
https://doi.org/https:/dx.doi.org/10.6002/ect.mesot2014.P159
https://doi.org/https:/dx.doi.org/10.1097/TP.0000000000000062


DOI: 10.71079/ASIDE.IM.05112553 ASIDE INTERNAL MEDICINE 25 
 

5. Hafez MH. Road To Deceased Donor Transplantation in Egypt. Exp Clin 
Transplant. 2024: 33 [PMID: 38775695, 
https://doi.org/10.6002/ect.BDCDSymp.L17] 

6. Khalil Dabbous HM, El-Sayed EA, Abdel All NA. Risk Factors of 

Metabolic Syndrome among Post Living Donor Liver Transplant Egyptian 

Recipients: Single Center Study. QJM: An International Journal of 
Medicine. 2024: https://doi.org/10.1093/qjmed/hcae070.615] 

7. Starzl T, Marchioro T, von Kaulla K, Hermann G, Brittain R, Waddell 
W. homotransplantation of the liver in humans. surg. gynecol. obstet. 117: 
659. PubMed| CAS| Web of Science® Times Cited. 1963:  

8. Chan SC, Fan ST. Historical perspective of living donor liver 

transplantation. World J Gastroenterol. 2008: 15 [PMID: 18176956, 
https://doi.org/10.3748/wjg.14.15] 

9. Strong R, Lynch S. Ong TH, Matsunami H, Koido Y, Balderson GA. 

Successful liver transplantation from a living donor to her son. N Engl J 
Med. 1990: 1505  

10. Mohamoud YA, Mumtaz GR, Riome S, Miller D, Abu-Raddad LJ. The 

epidemiology of hepatitis C virus in Egypt: a systematic review and data 

synthesis. BMC Infect Dis. 2013: 288 [PMID: 23799878, 
https://doi.org/10.1186/1471-2334-13-288] 

11. Amer KE, Marwan I. Living donor liver transplantation in Egypt. 

Hepatobiliary Surg Nutr. 2016: 98 [PMID: 27115003, 
https://doi.org/10.3978/j.issn.2304-3881.2015.10.03] 

12. Khalaf H, Marwan I, Al-Sebayel M, El-Meteini M, Hosny A, Abdel-
Wahab M, Amer K, El-Shobari M, Kamel R, Al-Qahtani M, Khan I, Bashir 

A, Hammoudi S, Smadi S, Khalife M, Faraj W, Bentabak K, Khalfallah T, 

Hassoun A, Bukrah A, Mustafa I. Status of liver transplantation in the Arab 
world. Transplantation. 2014: 722 [PMID: 24603475, 
https://doi.org/10.1097/TP.0000000000000062] 

13. Cananzi M, Gaio P, Boscardin C, Pescarin M, Bosa L. Indications to 

Liver Transplantation in Children.  Textbook of Liver Transplantation: 
Springer; 2022. p. 495-507. 

14. El-Karaksy H, El-Koofy N, El-Sayed R, El-Raziky M, Rabah F, El-

Shabrawi M, Salama E, El-Baz T, El-Shazly M. Limitations of Living 
Donor Liver Transplantation in Egyptian Children. 
Hepatogastroenterology. 2014: 1090 [PMID: 26158170,  

15. Abdellatif AA, Mogawer MS, El-Shazli M, El-Karaksy H, Salah A, 

Abdel-Maqsod A, El-Amir M, Said M, Zayed N, Hosny K, Eldeen HG, 

Osman AMA, Mansour DA, Nabil A, Abdel-Ghani A, Mogahed EA, Yasin 
NA. Resuming post living donor liver transplantation in the COVID-19 

pandemic: real-life experience, single-center experience. Egypt Liver J. 
2021: 92 [PMID: 34956680, https://doi.org/10.1186/s43066-021-00153-0] 

16. Salah M, Dabbous HM, Montasser IF, Bahaa M, Abdou AMH, 

Elmeteini MS. Covid-19 in recipients of living donor liver transplantation: 
a worse or an equivalent outcome? QJM. 2022: 69 [PMID: 34963013, 
https://doi.org/10.1093/qjmed/hcab329] 

17. Naylor KL, Kim SJ, Smith G, McArthur E, Kwong JC, Dixon SN, 

Treleaven D, Knoll GA. Effectiveness of first, second, and third COVID-

19 vaccine doses in solid organ transplant recipients: A population-based 
cohort study from Canada. Am J Transplant. 2022: 2228 [PMID: 35578576, 
https://doi.org/10.1111/ajt.17095] 

18. El-Meteini M, Montasser IF, El Gendy E, Dabbous H, Hashem RE, 

William P, Bahaa M, Sakr MA. Assessment of health-related quality of life 
in Egyptian HCV-infected recipients after living donor liver 

transplantation. J Dig Dis. 2015: 675 [PMID: 26469999, 
https://doi.org/10.1111/1751-2980.12293] 

19. Mabrouk M, Esmat G, Yosry A, El-Serafy M, Doss W, Zayed N, El-

Sahhar M, Awny S, Omar A. Health-related quality of life in Egyptian 
patients after liver transplantation. Ann Hepatol. 2012: 882 [PMID: 

23109452, https://doi.org/https://dx.doi.org/10.1016/S1665-
2681%2819%2931414-0] 

20. Magdy ES, Abdel Meguid K, Adel A, Ashraf O, Ayman Y, Gamal E, 
Refaat K, Samy R, Wahid D, Tamer EM. Quality of life of Egyptian donors 
after living-related liver transplantation2009:  

21. El Missiry A, Hashem R, Khalil A, Omar A, El-Meteini M, El-Ela EA, 

Hamed M. P. 8. b. 010 The quality of life of donors following living donor 
liver transplantation. European Neuropsychopharmacology. 2013: S624  

22. Makhlouf NA, Abdel-Monem SA, Farghaly AM, Helmy A. Attitude of 

Upper Egypt Health-Care Professionals Toward Living Liver Donation and 
Transplantation. Prog Transplant. 2018: 256 [PMID: 29916297, 
https://doi.org/10.1177/1526924818781565] 

23. Kamel E, Abdullah M, Hassanin A, Fayed N, Ahmed F, Soliman H, 

Hegazi O, El Salam YA, Khalil M, Yassen K, Marwan I, Tanaka K, Aboella 

K, Ibrahim T. Live donor hepatectomy for liver transplantation in Egypt: 
Lessons learned. Saudi J Anaesth. 2012: 234 [PMID: 23162396, 
https://doi.org/10.4103/1658-354X.101214] 

24. Esmat G, Yosry A, El-Serafi M, Omar A, Doss W, Hosny A, Ghali A, 

Sabry H, Attia H, Kamel S, Said M, Gabali H, Lee SK, Tanaka K. Donor 

outcomes in right lobe adult living donor liver transplantation: single-
center experience in Egypt. Transplant Proc. 2005: 3147 [PMID: 
16213332, https://doi.org/10.1016/j.transproceed.2005.07.059] 

25. El Missiry A, Hashem RE, Khalil AH, Omar AM, El-Meteini MS, Abo 

El-Ela EI, Hamed MA. The quality of life of donors following living donor 

liver transplantation. European Neuropsychopharmacology. 2013: S624 
https://doi.org/https://dx.doi.org/10.1016/S0924-977X%2813%2970993-
3] 

26. El-Meteini M, Dabbous H, Sakr M, Ibrahim A, Fawzy I, Bahaa M, 

Abdelaal A, Fathy M, Said H, Rady M, El-Dorry A. Donor rejection before 

living donor liver transplantation: causes and cost effective analysis in an 
egyptian transplant center. Hepat Mon. 2014: e13703 [PMID: 24497879, 
https://doi.org/10.5812/hepatmon.13703] 

27. Kamel R. Twelve years Egyptian experience in living donor liver 
transplantation. Experimental and Clinical Transplantation. 2014: 82  

28. Shorbagy MS, Saleh M, Elbeialy MAK, Elsaid K. Respiratory 

Complications Among Living Liver Donors: A Single-Center 

Retrospective Observational Study. Exp Clin Transplant. 2020: 474 
[PMID: 32370694, https://doi.org/10.6002/ect.2019.0394] 

29. Elkarmouty K, Ahmed M, ElKilany H, Rasmy H, Mohamed R, 
Iskandar E. Comparing different risk factors associated with delisting of 

hepatocellular carcinoma patients candidates for liver transplantation. 
QJM: An International Journal of Medicine. 2020: hcaa052. 002  

30. Wahab MA, Hamed H, Salah T, Elsarraf W, Elshobary M, Sultan AM, 

Shehta A, Fathy O, Ezzat H, Yassen A, Elmorshedi M, Elsaadany M, Shiha 
U. Problem of living liver donation in the absence of deceased liver 

transplantation program: Mansoura experience. World J Gastroenterol. 

2014: 13607 [PMID: 25309092, 
https://doi.org/10.3748/wjg.v20.i37.13607] 

31. Aboueisha H, Elbaz T, Hosny K, Bravo A, Elshazli M, Salah A, Korashi 
E, Hosny A. A retrospective evaluation of causes of exempting living liver 

donors in an Egyptian centre. Arab J Gastroenterol. 2013: 10 [PMID: 
23622803, https://doi.org/10.1016/j.ajg.2013.01.003] 

32. Metwally AM, Abdel-Latif GA, Eletreby L, Aboulghate A, Mohsen A, 
Amer HA, Saleh RM, Elmosalami DM, Salama HI, Abd El Hady SI, Alam 

RR, Mohamed HA, Badran HM, Eltokhy HE, Elhariri H, Rabah T, 

Abdelrahman M, Ibrahim NA, Chami N. Egyptians' social acceptance and 
consenting options for posthumous organ donation; a cross sectional study. 

BMC Med Ethics. 2020: 49 [PMID: 32539704, 
https://doi.org/10.1186/s12910-020-00490-6] 

33. Hamed H, Awad ME, Youssef K, Fouda B, Nakeeb A, Wahab MA. 

Knowledge and attitudes about organ donation among medical students in 
Egypt: A questionnaire. J Transplant Technol Res. 2016: 1  

34. Abdeldayem HM, Salama I, Soliman S, Gameel K, Gabal AA, El Ella 
KA, Helmy A. Patients seeking liver transplant turn to China: outcomes of 

https://doi.org/10.71079/ASIDE.IM.05112553
https://doi.org/10.6002/ect.BDCDSymp.L17
https://doi.org/10.1093/qjmed/hcae070.615
https://doi.org/10.3748/wjg.14.15
https://doi.org/10.1186/1471-2334-13-288
https://doi.org/10.3978/j.issn.2304-3881.2015.10.03
https://doi.org/10.1097/TP.0000000000000062
https://doi.org/10.1186/s43066-021-00153-0
https://doi.org/10.1093/qjmed/hcab329
https://doi.org/10.1111/ajt.17095
https://doi.org/10.1111/1751-2980.12293
https://doi.org/https:/dx.doi.org/10.1016/S1665-2681%2819%2931414-0
https://doi.org/https:/dx.doi.org/10.1016/S1665-2681%2819%2931414-0
https://doi.org/10.1177/1526924818781565
https://doi.org/10.4103/1658-354X.101214
https://doi.org/10.1016/j.transproceed.2005.07.059
https://doi.org/https:/dx.doi.org/10.1016/S0924-977X%2813%2970993-3
https://doi.org/https:/dx.doi.org/10.1016/S0924-977X%2813%2970993-3
https://doi.org/10.5812/hepatmon.13703
https://doi.org/10.6002/ect.2019.0394
https://doi.org/10.3748/wjg.v20.i37.13607
https://doi.org/10.1016/j.ajg.2013.01.003
https://doi.org/10.1186/s12910-020-00490-6


DOI: 10.71079/ASIDE.IM.05112553 ASIDE INTERNAL MEDICINE 26 
 

15 Egyptian patients who went to China for a deceased-donor liver 
transplant. Exp Clin Transplant. 2008: 194 [PMID: 18954296,  

35. Elkholy S, Mogawer S, Hosny A, El-Shazli M, Al-Jarhi UM, Abdel-
Hamed S, Salah A, El-Garem N, Sholkamy A, El-Amir M, Abdel-Aziz MS, 

Mukhtar A, El-Sharawy A, Nabil A. Predictors of Mortality in Living 

Donor Liver Transplantation. Transplant Proc. 2017: 1376 [PMID: 
28736010, https://doi.org/10.1016/j.transproceed.2017.02.055] 

36. A. AAYAEGE-SME-GHEK. Impact of infectious complications on 
patient survival following living donor liver transplantation in Egypt: A 5 

years follow-up.  Hepatology International; 17 February, 2011: the Asian 
Pacific Association for the Study of the Liver; 2011. 

37. Mukhtar A, Abdelaal A, Hussein M, Dabous H, Fawzy I, Obayah G, 

Hasanin A, Adel N, Ghaith D, Bahaa M, Abdelaal A, Fathy M, El Meteini 
M. Infection complications and pattern of bacterial resistance in living-

donor liver transplantation: a multicenter epidemiologic study in Egypt. 

Transplant Proc. 2014: 1444 [PMID: 24935311, 
https://doi.org/10.1016/j.transproceed.2014.02.022] 

38. Montasser MF, Abdelkader NA, Abdelhakam SM, Dabbous H, 
Montasser IF, Massoud YM, Abdelmoaty W, Saleh SA, Bahaa M, Said H, 

El-Meteini M. Bacterial infections post-living-donor liver transplantation 

in Egyptian hepatitis C virus-cirrhotic patients: A single-center study. 
World J Hepatol. 2017: 896 [PMID: 28804572, 
https://doi.org/10.4254/wjh.v9.i20.896] 

39. Hassan EA, Elsherbiny NM, Abd El-Rehim AS, Soliman AMA, Ahmed 

AO. Health care-associated infections in pre-transplant liver intensive care 

unit: Perspectives and challenges. J Infect Public Health. 2018: 398 [PMID: 
28965794, https://doi.org/10.1016/j.jiph.2017.09.006] 

40. Shaaban MT, Abdel-Raouf M, Zayed M, Emara MA. Antibiotic 
Susceptibility of Klebsiella pneumoniae Isolates Recovered from Liver 

Transplant Recipients: A Comparative Analysis Before and After the 

Surgery. Scientific Journal of Faculty of Science, Menoufia University. 
2024: 0 https://doi.org/10.21608/sjfsmu.2024.301412.1005] 

41. Saleh AM, Hassan EA, Gomaa AA, El Baz TM, El-Abgeegy M, Seleem 

MI, Abo-Amer YE, Elsergany HF, Mahmoud EIE, Abd-Elsalam S. Impact 

of pre-transplant infection management on the outcome of living-donor 

liver transplantation in Egypt. Infect Drug Resist. 2019: 2277 [PMID: 
31413604, https://doi.org/10.2147/IDR.S208954] 

42. Wahab MA, Shehta A, Elshoubary M, Yassen AM, Elmorshedi M, 
Salah T, Sultan AM, Fathy O, Elsarraf WR, Shiha U, Zalata K, Elghawalby 

AN, Eldesoky M, Monier A, Said R, Elsabagh AM, Ali M, Kandeel A, 

Abdalla U, Aboelella M, Elsadany M, Abdel-Khalek EE, Marwan A, 
ElMorsi FM, Adly R. Living-Donor Liver Transplantation in Hepatitis C 

Virus Era: A Report of 500 Consecutive Cases in a Single Center. 

Transplant Proc. 2018: 1396 [PMID: 29880362, 
https://doi.org/10.1016/j.transproceed.2018.02.085] 

43. Yosry A, Esmat G, El-Serafy M, Omar A, Doss W, Said M, Abdel-Bary 
A, Hosny A, Marawan I, El-Malt O, Kamel RR, Hatata Y, Ghali A, Sabri 

H, Kamel S, El-Gbaly H, Tanaka K. Outcome of living donor liver 

transplantation for Egyptian patients with hepatitis C (genotype 4)-related 
cirrhosis. Transplant Proc. 2008: 1481 [PMID: 18589133, 

https://doi.org/10.1016/j.transproceed.2008.03.085] 

44. Yosry A, Abdel-Rahman M, Esmat G, El-Serafy M, Omar A, Doss W, 

Zayed N, Said M, Ismail T, Hosny A, Marawan E, El-Malt O, Kamel RR, 
Hatata Y, El-Taweel A, Ghali A, Sabri H, Kamel S, El-Gabaly H. 

Recurrence of hepatitis C virus (genotype 4) infection after living-donor 

liver transplant in Egyptian patients. Exp Clin Transplant. 2009: 157 
[PMID: 19715525,  

45. Yosry A, Gamal Eldeen H, Medhat E, Mehrez M, Zayed N, Elakel W, 
Abdelmoniem R, Kaddah M, Abdelaziz A, Esmat G, El-Serafy M, Doss W. 

Ef fi cacy and safety of sofosbuvir-based therapy in hepatitis C virus 

recurrence post living donor liver transplant: A real life egyptian 
experience. J Med Virol. 2019: 668 [PMID: 30549048, 
https://doi.org/10.1002/jmv.25362] 

46. Nassar M, Nso N, Alfishawy M, Novikov A, Yaghi S, Medina L, Toz 

B, Lakhdar S, Idrees Z, Kim Y, Gurung DO, Siddiqui RS, Zheng D, 

Agladze M, Sumbly V, Sandhu J, Castillo FC, Chowdhury N, Kondaveeti 
R, Bhuiyan S, Perez LG, Ranat R, Gonzalez C, Bhangoo H, Williams J, 

Osman AE, Kong J, Ariyaratnam J, Mohamed M, Omran I, Lopez M, 

Nyabera A, Landry I, Iqbal S, Gondal AZ, Hassan S, Daoud A, Baraka B, 
Trandafirescu T, Rizzo V. Current systematic reviews and meta-analyses of 

COVID-19. World J Virol. 2021: 182 [PMID: 34367933, 
https://doi.org/10.5501/wjv.v10.i4.182] 

47. El Moghazy W, Kashkoush S, O'Hali W, Abdallah K. Long-term 

outcome after liver transplantation for hepatic schistosomiasis: a single-
center experience over 15 years. Liver Transpl. 2015: 96 [PMID: 
25262935, https://doi.org/10.1002/lt.24010] 

48. Farag MA, Abd-Elaleem MH, Abdel-Baset HS, Eltabbakh MM. 

Evaluation of Albumin-Bilirubin Score in Predicting Post-Transplant 

Complications Following Adult Living Donor Liver Transplantation. QJM: 
An International Journal of Medicine. 2024: 
https://doi.org/10.1093/qjmed/hcae175.431] 

 

https://doi.org/10.71079/ASIDE.IM.05112553
https://doi.org/10.1016/j.transproceed.2017.02.055
https://doi.org/10.1016/j.transproceed.2014.02.022
https://doi.org/10.4254/wjh.v9.i20.896
https://doi.org/10.1016/j.jiph.2017.09.006
https://doi.org/10.21608/sjfsmu.2024.301412.1005
https://doi.org/10.2147/IDR.S208954
https://doi.org/10.1016/j.transproceed.2018.02.085
https://doi.org/10.1016/j.transproceed.2008.03.085
https://doi.org/10.1002/jmv.25362
https://doi.org/10.5501/wjv.v10.i4.182
https://doi.org/10.1002/lt.24010
https://doi.org/10.1093/qjmed/hcae175.431

