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INTRODUCTION
Irreversible liver failure is among the most common causes of death worldwide, 

which results in end-stage liver disease (ESLD).1 The prevalence and outcomes of 
ESLD vary widely according to the geographical region. In European countries 
and Central Asia, it was among the top 10 causes of death in 2010.1,2 Unlike other 
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Original Article

ABSTRACT

BACKGROUND
In the Middle East, data on liver transplantation (LT) are limited, and reports on LT 

from this region are of specific value. The purpose of this study is to report our 8-year 
experiences and challenges with LTs in our center to improve the outcomes.

METHODS
116 patients received whole organ graft from deceased donors, and orthotopic liver 

transplantation was performed at Taleghani hospital, between January 2009 and July 
2017. The patients were prioritized according to Model for End-Stage Liver Disease 
(MELD) score and Child-Pugh classification.

RESULTS
The most common postoperative complication was sepsis (16%), although the most 

common surgical post LT complication was postoperative bleeding. The most common 
cause of death was primary graft dysfunction (21.9%). Following LT, 50% of the deaths 
(n = 16) occurred during the first 10 days. Cumulative survival rates were 78.4%, 
77.6%, and 66.7% at 1 month, 1 year, and 5 years, respectively.

CONCLUSION
This report provides invaluable experience from a region where data on LT is largely 

missing due to the absence of official registration programs. The data could be used to 
improve the LT program in the region.
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European countries, mortality rates of liver disease are 
increasing in England.3 According to recent reports, the 
number of patients who required liver transplantation (LT) 
has increased in the United States.4 When ESLD occurs, 
LT remains the only treatment option for patients.5,6 More 
centers are required in the world to perform LT to meet the 
increasing demands; therefore, experiences and reports 
from different regions of the world are invaluable.

In the Middle East, considering the existing socioeconomic 
limitations and the limited number of registration 
systems, data on LTs mainly lack, and reports on LTs 
from this region are of specific value.7,8

LT program has been launched at the organ transplantation 
center of Taleghani Hospital, one of the well renowned 
multidisciplinary hospitals affiliated to Shahid Beheshti 
University of Medical Sciences (SBMU) in Tehran since 
January 2009. This is the third approved LT center in Iran. 
The first LT was performed at Nemazee Hospital in Shiraz 
in 1993,9 and the second center, Imam Khomeini Hospital 
Complex, started its LT program since 200.10 

MATERIALS AND METHODS

Study design
This study was conducted at Taleghani Hospital affiliated 

to Shahid Beheshti University of Medical Sciences, Tehran, 
Iran. This hospital is the second hospital in Tehran and 
the third hospital in Iran, which received approval for LT.  

Study protocol
Between January 2009 and July 2017, a total of 116 

patients with ESLD received whole organ graft from 
deceased donors, and orthotopic LT was performed. 
Patients were prioritized according to model for end stage 
liver disease (MELD) score.11,12 They were also classified 
according to their Child-Pugh classification.13

Standard hepatectomy and end-to-end cavo-caval 
anastomosis and the piggy-back technique with end-
to-side cavo-caval anastomosis were carried out for the 
patients. Regarding the immunosuppressive therapy, all 
patients received a triple immunosuppressive regimen, 
which included steroids, tacrolimus, and mycophenolate 
mofetil, as it has been shown that introducing immuno-
suppressive agents such as tacrolimus efficiently increased 
the survival rates after LT.14,15

Data on baseline characteristics including age and sex, 
clinical characteristics including MELD score, Child-Pugh 
classification, etiology  of  ESLD, postoperative compli-
cations, and cause of death were recorded for each patient.

Follow-up
Patients were asked to remain within the city for the 

first month after discharge, and were visited on a weekly 
basis for the first three months. For the next three months, 
they were followed up every two weeks and then visited 
every month until the end of the first year; unless the patient 
developed unexpected complications.

Ethical consideration
Secrecy of data was maintained throughout the study 

period, and no personal data of the patients were released. 
The ethics committee of Shahid Beheshti University of 
Medical Sciences, Tehran, Iran, approved the study protocol.

Statistical Analysis
Data analysis was done using the Statistical Software 

for Social Sciences software (SPSS Inc., Chicago, IL, 
USA), for Windows, version 25. Kaplan-Meier method 
was used to calculate the cumulative survival rate.

RESULTS
During the study period, 120 LTs, including four 

re-transplantations, were done for 116 recipients at our 
center. All patients received transplant organs from brain-
dead deceased donors. 

Of the 116 patients who underwent LT, 54% were female, 
and 46% were male. The median age at the LT time was 
34 years and 40 years, respectively. 

The mean and the median MELD score was 25.35 ± 5.70 
SD and 26.00 (21, 29 IQR). In total, 58.6% had a MELD 
score ≥ 25, 38.8% had a MELD score from 16 to 24, and the 
remaining patients had a MELD score ≤ 15. Moreover, most 
of the patients (87.1%) were classified as Child-Pugh class C.

The main cause of LT was cryptogenic cirrhosis 
(29.3%) and primary sclerosing cholangitis (29.3%) 
followed by autoimmune hepatitis (25.9%). While primary 
sclerosing cholangitis was the most common indication 
for LT among men (45.3%), autoimmune hepatitis was the 
most common cause of LT among women (46.0%) (Table 1).

In general, the most common postoperative complication 
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was sepsis (16%), although the most common surgical 
post LT complication was postoperative bleeding (Table 2).

The most common cause of death was primary graft 
dysfunction (21.9%) followed by pneumonia (15.6%) 
and sepsis (12.5%). Following LT, 50% of the deaths 

(n=16) occurred during the first 10 days [median (IQR) 
time of death was of 10.50 (2.25, 33.25) days]. Moreover, 
3 out of the 16, died on the same day of the LT. Overall, 
19.83% (n: 23) of the total patients died in less than one 
month after LT that is defined as early death (Table 3).

Cumulative survival rates were 78.4%, 77.6%, and 66.7% 
at 1 month, 1 year, and 5 years, respectively (Figure 1).

DISCUSSION
LT has been recognized as the standard care for ESLD, 

either due to acute or chronic liver failure since 1963.16 In 
this study, we report our first experience with 116 LTs at 
Taleghani Transplant Center from January 2009 to May 
2017. We found that most of the patients in our center had a 
MELD score of more than 25, and were categorized as class 
C according to the Child-Pugh classification. 

Among different treatment choices, LT is the last line 
treatment modality for patients suffering from multiple 
diseases that eventually lead to ESLD, including chronic 
hepatocellular disease, chronic cholestatic disease, metabolic 
liver disease, and inborn errors of metabolism.6

In our study, the most common cause of liver 
transplantation was cryptogenic cirrhosis and primary 
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Table 1: Baseline and clinical characteristics of the patients with liver 
transplantation*

Variables Males  
(n = 53)

Females  
(n = 63) Total

Age mean 
± SD 40.38 ± 12.77 35.78 ± 11.56 37.88 ± 

12.29

MELD  n (%) n (%) n (%)

≤ 15 1 (1.9) 2 (3.2) 3 (2.6)

16 – 24 19 (35.8) 26 (41.3) 45 (38.8)

≥ 25 33 (62.3) 35 (55.6) 68 (58.6)

Child-Pugh 
classification

Class A - 1 (1.6) 1 (0.9)

Class B 9 (17) 5 (7.9) 14 (12.1)

Class C 44 (83) 57 (90.5) 101 (87.1)

Indication 
for LT

Cryptogenic 
cirrhosis 12 (19.0) 22 (41.5) 34 (29.3)

Primary 
sclerosing 
cholangitis

10 (15.9) 24 (45.3) 34 (29.3)

Autoim-
mune 
hepatitis

29 (46.0) 1 (1.9) 30 (25.9)

Primary bili-
ary cirrhosis 6 (9.5) - 6 (5.2)

Wilson's 
disease 2 (3.2) 2 (3.8) 4 (3.4)

Alcoholic 
cirrhosis - 3 (5.7) 3 (2.6)

Budd-Chiari 
syndrome - 1 (1.9) 1 (0.9)

Congenital 
hepatic 
fibrosis

1 (1.6) - 1 (0.9)

Epitheloid 
hemangioen-
dothelioma

1 (1.6) - 1 (0.9)

Primary hy-
peroxaluria 1 (1.6) - 1 (0.9)

Secondary 
sclerosing 
cholangitis

1 (1.6) - 1 (0.9)

Total 63 (100) 53 (100) 116 (100)
MELD: Model for end-stage liver disease
*All plus-minus values are means and standard deviations unless stated otherwise.
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Table 2: Post liver transplantation complications

Complication n (%)

Sepsis 13 (16)

Post-transplantation bleeding 11 (13)

Respiratory failure 11 (13)

Primary non-function 8 (10)

Acute respiratory distress syndrome 7 (9)

Graft rejection 5 (6)

Hepatic artery thrombosis 4 (5)

Wound infection 4 (5)

Renal failure 4 (5)

Biliary stricture 3 (4)

Spontaneous bacterial peritonitis 2 (2)

Pulmonary hemorrhage 2 (2)

Intra-abdominal collection 2 (2)

Arrhythmia 2 (2)

Intestinal obstruction 1 (1)

Disseminated herpes infection 1 (1)

Biliary leakage 1 (1)

Hemothorax 1 (1)

Total 82 (100)
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sclerosing cholangitis. The most common complication 
was sepsis, followed by post-transplant bleeding. The most 
common cause of death was primary graft dysfunction.

The association between the MELD score and post LT 
survival benefit is controversial. A systematic review has 
been conducted over 37 LT studies; the results showed 
that in 15 studies, there was no relationship between 
MELD score and post-transplantation survival rate. The 
other 22 studies identified an association between post-
transplantation lower survival rates and higher MELD 
score.17 Out of the total 116 patients included in this study, 
58.6% (n: 68) had a MELD score ≥ 25 at the time of 
transplantation. Patients with lower MELD scores had 
significantly better post LT survival output than those 
with higher MELD scores (p = 0.017). This study supports 
those investigations that showed an association between lower 
MELD score and better post-transplantation survival.18,19 

It is well documented that elderly patients who 
underwent LT had a higher mortality rate than younger 
recipients,20 and younger ones had significantly better 
post-transplantation survival.21 The results of our study 
are also in favor of other studies that identified a better 
survival rate in younger patients.

Most of the cases that were referred to this center 
included old patients with high MELD scores and serious 
comorbidities that required emergency transplantation. 

The higher mortality rate and the more complications 
developed after LT in this period could be attributed to 
the general patients’ physical and medical conditions as well 
as inadequate facilities and human resource insufficiency.

The LT program at our center had many limitations 
that have been considered to improve the overall performance 
of the center and eventually have increased patients’ 
benefits through better post-transplantation outcomes. It 
takes time and needs financial supports to overcome the 
insufficient infrastructures (e.g., preoperative care unit, 
postoperative care unit, and specific intensive care unit), 
shortage of nursing services, and trained staff to improve 
the performance of the LT center. 

Patients with viral hepatitis were not considered as 
LT candidates in this center due to the limitations in 
postoperative treatment and follow-up that are specially 
required for these patients. 

A precise and thorough evaluation of the LT candidates 
before transplantation, knowledge, and experience of the 
surgical and anesthesiology team, critical post-trans-
plantation care, and follow-up play a critical role in 
increasing the benefits of LT. 

CONCLUSION
This report provides invaluable experience from a 

region where data on LT is largely missing due to the 
absence of official registration programs, which could be 
used to improve the LT program in the region.
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Fig.1: Cumulative survival rates
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Table 3: Causes of death after liver transplantation

Cause of death n (%)

Primary graft dysfunction 7 (21.9)

Pneumonia 5 (15.6)

Sepsis 4 (12.5)

Fungal infection 3 (9.4)

Heart failure 2 (6.3)

Pulmonary emboli 2 (6.3)

Acute respiratory distress syndrome 1 (3.1)

Arrhythmia 1 (3.1)

Brain tumor 1 (3.1)

Cerebrovascular accident 1 (3.1)

Refractory hyperkalemia 1 (3.1)

Renal failure 1 (3.1)

Respiratory failure 1 (3.1)

Steven-Johnson syndrome 1 (3.1)

Sudden cardiac arrest 1 (3.1)

Total 32 (100)
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