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Though accurate epidemiological studies in 
Saudi Arabia (SA) on liver disease are generally 
lacking, it is estimated that between 700 and 

1200 patients need liver transplantation annually. The 
need for transplantation forced patients to seek trans-
plants abroad with inferior outcomes occasionally.1

Liver transplantation in SA was started in the early 
nineties to meet the need of patients with an end-stage 
liver disease.2,3 Several programs were started at a low 
scale. 

Liver transplantation at King Faisal Hospital and 
Research Center (KFSHRC) was launched in 2001 and 
is continued to be active till date. Currently, the program 
performs living and cadaveric transplantation in children 
and adults. Recently, a split program was introduced. In 
this article, we describe the general performance of the 
split program over more than a decade, focusing specifi-
cally on mortality timing as an indicator of the quality 
of care at different stages of the transplant process. We 
also try to highlight the challenges faced from donor and 
recipient perspectives as well as what lies ahead in the 
context of the national need and available resources. 
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The liver transplantation program at KFSHRC has been active since 2001. More than 450 liver transplants 
have been performed so far. The program evolved from adult cadaveric transplant to living donor and 
recently to pediatric and split techniques. The 1-year survival of patients for both pediatric and adult 
exceeded 90% and the 5-year survival of patients is more than 80%. Associated with this success are 
challenges that include: organ shortage, quality of organ harvested, inability to meet the growing na-
tional need, increased demand of resource to meet the need of the program, and lack of a collaborative 
national strategy in organ donation and transplantation.

Method and Result
We retrospectively analyzed the patients who were 
transplanted from 2001 until the end of 2012. We spe-
cifically looked at the following 5 mortality indicators: 
mortality within 24 hours, mortality within hospital 
stay, mortality with normal functioning graft, mortal-
ity without normal functioning graft, and late mortality 
(after discharge). 

The total number of transplants were 478 (adult: 
387 and pediatric: 91). Thepatients were stratified on 
the basis of the year they were transplanted. The mor-
tality in each of patient cohorts was calculated and the 
patients were stratified according to the 5 mortality cat-
egories. Table 1 summarizes mortality data related to 
the timing, and Table 2 indicates the cause of death. 
Figure 1 summarizes the indication for transplant. The 
subgroup analysis of adult living donor stratified to 
MELD (model for end-stage liver disease) above and 
below 25 showed mortality of 15.4% versus 31%, re-
spectively.

The most common indication in adults was hepa-
titis C cirrhosis (38%). Hepatocellular was the main 
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indication in almost 20% of the cases. Milan criteria 
were generally applied4 and were extended to the 
University of San Francisco for living donor liver 
transplant.5 The number of referrals to KFSHRC for 
liver transplant exceeds 650 annually, and between 
55% and 65% cases are accepted for evaluation. The 
average number of the cadaveric waiting list is be-
tween 60 and 80, with the waiting list mortality of 
20% to 30%.

Initially only cadaveric transplant was performed; 
early on living donor liver transplant was introduced, 
which made up one third of the total number of trans-
plants. In the last 2 years, living donor liver transplant 
made more than two third of the total number of 
transplants. Other salient feature of the program in-
cluded the introduction of split-liver transplantation, 
which was performed in 3 donors. Re-transplantation 
was performed in 14 patients (2.9%) with the 65% 
survival rate. The Kaplan-Meier graft and patient sur-
vival for the whole program up to 2011 is shown in 
Figure 2.

Discussion
Starting and sustaining a successful liver transplan-
tation program is a major undertaking for any in-

stitution no matter how advanced its setup is. At 
KFSHRC, the quality of the program has been com-
parable to the international standard since its incep-
tion in 2001. The scaling up of the program was dif-
ficult early on; however, after easing of many admin-
istrative and logistical obstacle, the number of trans-
plant has doubled over 2011 to 2012 and continued 
to grow maintaining the same quality.

The demand of the program has increased with 
the increasing number of referrals. Though the need 
is partially met by living donor liver transplant, the 
situation with cadaveric transplant is not as good. 
Patients have been accumulating on the waiting list, 
with more than one third either die or get delisted 
as a result of severe organ shortage and late referrals. 
Our data also indicated an inferior result of living 
donors in high MELD recipients who were referred 
late. The pediatric population not having a living do-
nor has been a major problem that the program faced. 
Though split graft is becoming a standard of practice 
to the extent of questioning the need for pediatric 
living donor liver transplant,6 the case in SA is not 
the same. Though we efficaciously managed to do a 
successful split, the scarcity of organs combined with 
the poor quality of these organs made split grafting a 

Table 1. Mortality indicators of liver transplantation at kfShrc from 2001-2012.

Year

No. Mortality

Total (%)
LDLT DDLT TOTAL

Peri-
operative 

(24 h)

Graft failure Normal graft

Hospital 
stay

Late 
mortality 

Early 
mortality

Late 
mortality 

2001 0 6 6  1 1   2 (33%)

2002 1 6 7     1 1 (14%)

2003 2 7 9     1 1 (11%)

2004 17 14 31   3 5 3 11 (35%)

2005 14 15 29 1   4 1 6 (21%)

2006 10 25 35   3  6 9 (25.7%)

2007 9 29 38  1 3 1 2 7 (18%)

2008 7 34 41 2 1 1  3 7 (17%)

2009 17 29 46  5 2 2  9 (20%)

2010 15 31 46  3 2   5 (11%)

2011 66 23 89  4  1  2 7 (8%)

2012 76 25 101 2 6  3  11 (11%)

TOTAL 234 244 478 5/478    
(1.1%)

21/478 
(4.4 %)

15/478 
(3.1%)

16/478 
(3.3%)

19/478   
(4%) 76

lDlt: living donor liver transplant, DDlt: Deceased donor liver transplant.
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Table 2. Mortality-related complications post-liver 
transplantation. Multiple causes of death are counted.

Type of complication Number of patients

pnf 10

hcv recurrence 6

De novo malignancy 8

Sepsis 19

other disease recurrence 2

organ failure 18

vascular complications 8

tumor recurrence 7

Small for size syndrome 2

chronic rejection 1

pSc 1

cpM 1

GvhD 2

pnf: primary non function; hcv: hepatitis c virus, pSc: primary Sclerosing 
cholangitis cpM: central pontine Myelitis; GvhD: Graft-vs-host Disease.

rare occurrence. The quality of organ in SA remains 
to be problematic secondarily to logistical issues. As 
a matter of fact, when the program was managed by 
an overseas team in 1994, the rate of primary non-
function was as high as 25% with a much higher graft 
dysfunction.7

Several authors uncovered donor risk factors that 
may influence the outcome of liver transplantation. 
These risk factors in general are as follows: donor de-
mographics, donor disease, donor cause and mecha-
nism of death, and allocation factor.8 A composite 
risk factor was also proposed.9,10 It remains to be seen 
whether these factors are applicable to the donor pop-
ulation in Saudi Arabia wherein issues in the medical 
management of donor seems to be more important. 

It is estimated that more than 250 organs could 
be produced annually, wherein currently the num-
ber of cadaveric liver transplant did not exceed 100 
in the country.11 A joint effort between Saudi Center 
for Organ Transplantation, Ministry of Health hos-
pitals, and Transplant Center need to take a much 
more accelerated pace to streamline the organ dona-
tion process at the national level.12 It is unlikely that 
living donor liver transplant will meet the need of pa-
tients with the end-stage organ failure in SA; it is also 
not possible that one institution will be able to cope 
with the burden of a large liver transplantation pro-
gram. It is suggested that an aggressive and proactive 

Figure 1. indications for liver transplantation. 

Figure 2. Actuarial kaplan-Meier graft and patient survival in DDlt, lDlt, and pediatric 
transplant (peds lt) from 2001-2011).

approach toward organ donation be pursued to sup-
port the 4 liver transplantation programs in SA and 
that adequate resources be made available to them to 
meet the needs for liver transplant for patients with 
the end-stage liver failure. 

Conclusion
The experience at KFSHRC with the liver transplan-
tation program demonstrated that major medical in-
stitutions in SA can sustain a successful liver trans-
plantation program with the quality comparable to 
the programs in Europe and North America. A major 
reform in the organ donation program logistics needs 
to be undertaken as soon as possible to make use of 
the big potential of cadaveric donation. Major medical 
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institutions are required to understand the needs for 
their transplantation programs in terms of resource 
and administrative support. The mechanism to re-

ward these governmental medical institutions, which 
has chosen to harness liver transplantation, need to be 
established by decision makers at a higher level.
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