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Background: Egyptian patients with end-stage liver disease need to seek whole cadaveric liver 

transplantation (CLT) abroad. We studied the outcome of Egyptian patients who underwent 

CLT in China.

Methods: Between 2004–2006, 22 patients who underwent CLT in China and attended two liver 

surgery outpatient clinics in Egypt for follow-up were included in the study. Demographic, pre-

operative, postoperative, and follow-up data after coming back from China were reviewed.

Results: For 22 patients of median age 48 years (30–62) and with BMI 27.5 ± 6.2, the median 

follow-up was 23.5 months (range 1–48); 18 patients were males. Hepatitis C (HCV)-cirrhosis 

alone or with schistosomiasis was the main indication for CLT (n = 12); Hepatitis B (HBV)-

cirrhosis was the indication for transplantation in two patients, HCV-cirrhosis with hepatocellular 

carcinoma (HCC) in six, HBV-cirrhosis with HCC in one, and both HBV- and HCV-related 

cirrhosis with HCC in another. There were eight deaths, one as a result of primary nonfunc-

tion, one because of postoperative bleeding, two because of recurrent HCV, and four because of 

recurrent HCC. Overall survival at one and three years was 68.5% and 64%, respectively, and 

50% and 37.5% for HCC patients, respectively, while three-year survival was 80% for hepatitis 

patients. Twelve patients (54%) developed complications. Biliary complications occurred in 

45% of cases.

Conclusion: CLT tourism to China raises serious concerns regarding selection criteria and 

ethical issues. Furthermore, the negative impact of this practice on the successful setting up of 

LT programs in Egypt must be addressed carefully. In Egypt efforts should be directed to get 

legalization for CLT.
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Introduction
Egypt is a heavily populated country, with a strikingly high hepatitis C virus (HCV) 

infection prevalence of 26%.1,2 The high prevalence of chronic liver diseases in Egypt 

has led to increasing numbers of Egyptian patients suffering from end-stage liver 

disease. Liver transplantation (LT) is the most effective treatment for end-stage liver 

disease and selected primary hepatic malignancies. To date, cadaveric organ donation 

has been illegal in Egypt, therefore Egyptian patients with end-stage liver disease 

continue to seek whole cadaveric organ transplantation abroad. In the last decade 

and early years of this decade most patients have sought a new liver in Europe and 

the US. However, this is not a feasible option for most Egyptian patients.

In Western countries, the average waiting time for an overseas patient to receive a 

cadaveric graft is between 18 and 24 months.3–5 There is significant patient mortality 
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during this long waiting period. Also, the increasing costs 

of organ transplantation in Western countries and bad qual-

ity grafts donated to overseas patients had increased the 

impact of the results. Ironically, all these problems led to the 

speedy launch of successful living donor liver transplanta-

tion (LDLT) programs in Egypt.5 However, these programs 

have been faced by high procedural costs because they are 

mainly private-based. Also commercialism and problems 

with unsuitable donors force Egyptian patients deprived of 

cadaveric organ donation in their homeland to turn to other 

Eastern countries, China in particular, where the cost of 

transplantation is lower compared with the West and even 

compared with living donor LT in Egypt. Ethical consid-

erations including prioritization on waiting lists, the search 

for suitable donors, and quality of organs transplanted are 

the main obstacles facing patients seeking transplantation 

abroad.

The number of cadaveric LTs undertaken in China 

has been increasing in recent years4,6,7 and this treatment 

is available to patients from Egypt and other countries. 

Thus, the option of going to China for cadaveric LT has 

become attractive for a number of patients in the last few 

years. The purpose of this study was to evaluate outcomes 

in 22 Egyptian patients who underwent cadaveric LT in 

China and to address the relevant medical and ethical 

concerns.

Methods
In Egypt, 22 patients who underwent cadaveric LT in China 

attended the liver surgery outpatient clinics at Suez Canal 

University Hospital and Naser Institute in Cairo between 

March 2004 and December 2006 for follow-up and immuno-

suppressive therapy. Most of patients has had their transplants 

in Tianjin (n = 16), and the remainder in Guangzhou (n = 4) 

and Shanghai (n = 2).

Patient records were reviewed retrospectively for 

preoperative assessment and evaluation data before 

traveling to China, and available information and reports 

provided by the hospitals in China were reviewed. Full 

assessments were performed, including history, physical 

examination, blood tests (complete blood count, clotting 

prof ile, liver and renal function tests, blood glucose 

level, hepatitis status, and blood levels of immunosup-

pressants), chest X-ray, and cholangiography if a T-tube 

was in situ. The types and dosages of immunosuppressive 

therapy were reviewed and data concerning follow-up 

after coming back from China were also retrospectively 

reviewed.

Statistical analysis
Kaplan–Meier analysis using Statistical Package for Social 

Science Software (version 8; SPSS Inc., Chicago, IL) was 

used to obtain a post-liver transplant survival curve.

Results
Twenty-two Egyptian patients underwent cadaveric LT in 

China. The male to female ratio was 18:4 and median age 

was 48 (30–62 years, Table 1). The main indication for LT 

was HCV cirrhosis alone or with schistosomiasis (n = 12). 

HBV cirrhosis was the indication for LT in two patients, 

HCV cirrhosis with HCC in six patients, HBV cirrhosis 

with HCC in one patient, and HBV + HCV cirrhosis with 

HCC in another patient. Of the 22 patients, five (22.5%) 

had advanced HCC and were not accepted by any center in 

Egypt for living related LT. Seven patients were evaluated 

for living related LT but none of their potential donors was 

considered suitable. The remaining 10 patients refused the 

option of having living related LT in Egypt and opted from 

the outset to have a whole liver graft in China.

The median duration of follow-up was 23.5 months 

(range 1–48 months). Overall survival at one and three 

years was 68.5% and 64%, respectively (Figure 1). For HCC 

patients, the survival rate was 50% and 37.5%, respectively 

(Figure 2). For hepatitis patients, the three-year survival rate 

was 80% (Figure 2).

Twelve patients (54%) developed complications after 

returning from Egypt. Biliary complications were encoun-

tered in 10 patients (45%); this included simple bile leak in 

five patients, all of whom responded to nonsurgical man-

agement. Three patients had ischemic bile duct strictures; 

this was defined as a nonanastomotic intrahepatic biliary 

lesion with either two or more sites of stricture formation 

and/or biliary dilatation, or multiple intrahepatic fluid 

collections or abscesses (Figure 3). One patient died, the 

other two still have problems with different maneuvers 

of drainage and stenting. The remaining two patients had 

anastomotic biliary obstruction which required biliary 

reconstruction. One patient had portal vein thrombosis 

and the other developed intra-abdominal abscess requiring 

percutaneous drainage.

There were eight deaths. Two patients had died in China 

(one due to primary nonfunction and the second as a result 

of postoperative bleeding). Two patients died in Egypt from 

recurrent HCV five and eight months after transplantation, 

one as a result of increased liver enzymes and and the other 

because of liver cell failure with encephalopathy. Both of 

these patients were admitted to ICU and died a short time 
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after admission. The other four patients died in Egypt from 

recurrent HCC.

Four patients with HCV-related liver cirrhosis and HCC 

developed recurrent disease with bilateral pulmonary and 

bone metastases and died in Egypt a short time after LT.

The current immunosuppression protocol consists of 

a double regimen of a steroid and tacrolimus. The ste-

roid was rapidly tapered off with the aim of tacrolimus 

monotherapy.

Discussion
In Egypt, many factors have contributed to the recent marked 

increase in the number of patients turning to China for whole 

liver organ transplantation. The ever increasing numbers 

of patients who are in desperate need of LT because of the 

failure of the Egyptian government to legalize cadaveric 

organ donation has created a very difficult situation in the 

healthcare system in Egypt. Furthermore the cost of cadaveric 

LT in Western countries is very high, with overseas patients 

having a long waiting time for a cadaveric graft, which may 

reach 18 to 24 months.3–5 There is significant mortality during 

this long waiting period and the quality of grafts donated to 

overseas patients tends to be suboptimal.3 Another major 

concern about live donation in Egypt is the likelihood of 

organ donation for money, given Egypt’s high poverty rate. 

Also a number of potential live donors are rejected in Egypt 

because of the high incidence of chronic liver diseases in that 

country.5 Costs are another legitimate concern in Egypt; it has 

been debated whether few patients should benefit from LT 

when there are many others who do not receive medication for 

common diseases, and who should absorb the high costs of 

this expensive procedure. Currently, most LDLT procedures 

have been performed in private medical centers, and patients 

have covered the costs either entirely or partially. At present, 

without adequate health insurance systems, LDLT is only 

offered to Egyptian patients who can afford it.5

Shorter waiting lists, good quality of organs, avoidance 

of the need to search for suitable living related donors, and 

avoidance of exposure of a loved one to the risk of a major 

operation are additional factors contributing to Egyptian 

patients who can afford the costs seeking cadaveric LT in 

Eastern countries.8–10

Table 1 Patient characteristics

Patient no. Sex/age Indication for LT Date Follow-up Current patient status

1 M/51 HCV cirrhosis + HCC Mar 2004 1 Died in hospital

2 M/41 HCV cirrhosis Jun 2004 1 Died in hospital

3 M/60 HCV cirrhosis Sep 2004 48 Alive

4 F/53 HCV cirrhosis + HCC Aug 2004 18 Died (recurrent HCC)

5 M/61 HCV cirrhosis Oct 2004 40 Alive

6 M/47 HCV seeking cadaveric LT 
cirrhosis

Nov 2004 8 Died (recurrent HCV)

7 M/44 Hepatitis C cirrhosis Dec 2004 37 Alive

8 M/46 HCV cirrhosis + HCC Jan 2005 42 Alive

9 M/54 HCV cirrhosis Feb 2005 38 Alive

10 F/57 HCV cirrhosis + HCC Apr 2005 8 Died (recurrent HCC)

11 F/47 HCV cirrhosis Jun 2005 35 Alive

12 M/49 HCV cirrhosis + HCC Jul 2005 30 Alive

13 M/41 HCV cirrhosis Sep 2005 42 Alive

14 F/52 HCV cirrhosis Sep 2005 5 Died (recurrent HCV)

15 M/43 HCV cirrhosis Aug 2005 25 Alive

16 M/40 HCV cirrhosis + HCC Oct 2005 10 Died (recurrent HCC)

17 M/39 HCV + B cirrhosis + HCC Oct 2005 24 Alive

18 M/45 HCV cirrhosis Jan 2006 30 Alive

19 M/43 HCV cirrhosis Mar 2006 22 Alive

20 M/43 HCV cirrhosis + HCC May 2006 5 Died (recurrent HCC)

21 M/43 HCV cirrhosis Jul 2006 28 Alive

22 M/43 HCV cirrhosis Oct 2006 24 Alive

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; HCC, hepatocellular carcinoma; LT, liver transplant.
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During the same period, the number of patients who 

underwent living related LT in Egypt are getting small as 

most of the centers did less number of patients during the 

last year than previous years,3–8 and this also raises concerns 

regarding the negative impact of LT in China on the growing 

LDLT program in Egypt and on the volume of cases done 

every year in these centers.

Although LT is the most effective treatment for end-stage 

liver diseases, it is a highly complex procedure, and is associ-

ated with significant morbidity and mortality for both donors 

and recipients.9–11 Complications that occur after LT also have 

a significant impact on resource utilization and costs.12

This study has reported the outcome for 22 patients who 

received cadaveric LT in China. It is worth emphasizing that 

this is a multicenter review; therefore, the following results 

do not reflect the performance of any particular center. 

Patients electing to travel to China for LT may represent a 

selected group of high-risk patients. It is not appropriate to 

view the outcomes for these 22 patients as representative of 

the results achieved with LT in China overall. Unfortunately, 

publications in China are not well indexed in the international 

literature and, until recently, few papers concerning LT in 

China have been published.8–11,13 It is therefore difficult to 

access data on a large case series of LT as a comparative 

standard.

Advanced HCC is a contraindication for LT because of 

the high risk of recurrence. For selected patients with a small 

HCC that is not resectable because of location or underlying 

cirrhosis, a five-year survival rate of approximately 70% can 

be achieved after LT.14,15 However, in China, LT in cases with 

HCC seem to have no medical or ethical restriction regarding 

the outcome. Here we have to emphasise that from the eight 

patients we identified who were transplanted for HCC, six 

were rejected for LDLT by different centers in Egypt due 

to advanced HCC, so they traveled to China to get their LT 

there. The outcome after transplantation in those patients 

was poor, with one-year and three-year survival rates of 50% 

and 37.5%, respectively, which is comparable with other 

series.14,15 These patients highlight the unethical differences 

in selection criteria for transplantation between hospitals in 

China and other institutions.

After transplantation in China, the recipients returned 

to Egypt after 2–4 weeks for follow-up care. The informa-

tion accompanying them was not always comprehensive. 

Survival function

Survival function

Time (months)

O
ve

ra
ll 

su
rv

iv
al

 (
%

)

0

1.0

0.8

0.6

0.4

0.2

0.0

0 10 20 30 40 50

Figure 1 Overall survival of Egyptian patients transplanted in China.
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Figure 2 Survival Egyptian patients with hepatitis and HCC transplanted in China.

Information regarding the status of the donor and the 

pathology of the explanted liver, which are crucial for subse-

quent management and follow-up, and for indicating possible 

complications, were often missing. This added to difficulties 

in the clinical management of this group of patients.

Biliary complications occurred in 45% of patients in this 

study. Biliary complications are a continuing concern in LT, 

occurring in 8% to 15% of cases, with a mortality rate of 

10%.16–18 Diffuse biliary stricture occurring in three patients 

in this series could have resulted from ischemia as a result of 

hepatic artery thrombosis, extended graft preservation time, 

warm ischemic time, and ABO incompatibility and rejec-

tion.17 It is likely that the occurrence of diffuse ischemic bile 

duct stricture in these cases was due to warm ischemic injury 

to the donor liver during harvesting because all hepatic arter-

ies in these three patients were patent on Doppler ultrasound. 

Information on the process of donor liver graft preservation, 

as well as cold and warm ischemic time during these patients’ 

procedures was not available. Diffuse ischemic bile duct 

stricture triggers the need for re-transplantation. Bile leakage 

around the T-tube or after its removal is related to inadequate 

development of the fibrous tract along the course of the 

T-tube tract, probably caused by impairment of fibrogenesis 

under steroid immunosuppression.18

It is inappropriate to make generalizations based only on 

the outcome for the 22 patients reviewed. Patients who decide 

to seek treatment in China should be aware of the potential 

risks they may encounter. However, clinicians considering 
Figure 3 T-tube cholangiogram shows features of diffuse ischemic biliary stricture 
(arrows).
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referral of patients to China for consideration of cadaveric LT 

should also be aware of the potential medical risks, as well 

as the resource implications of appropriate patient follow-up 

on their return to Egypt.

Finally, we express our serious concerns regarding 

selection criteria and the ethical aspects of cadaveric liver 

transplant tourism to China which influence the patient-care 

decision-making and the outcome of the process. Also, the 

negative impact this practice has on starting LT programs 

in Egypt must be addressed carefully from the medical and 

ethical perspectives of both donors and recipients. In Egypt 

efforts should be directed towards legalization for cadaveric 

organ donation because this can resolve the problem of unfair 

distribution of healthcare services among patients seeking LT. 

We also have to work hard to overcome the problem of high 

costs of LDLT and to adopt firm regulation concerning organ 

donation for money.
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