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Abstract
Objective: Liver transplantation is the treatment of choice for acute and chronic liver failure. Liver transplan-
tation results have improved in recent years, so the objective of our work was to compare results from two 
different periods of time at a center in Colombia. Patients and Methods: This is a retrospective descriptive 
study comparing first time adult liver transplant patients from 2004-2010 (Series 1: 241 patients) and from 
2011-2016 (Series 2: 142 patients). Results: The average patient age was 54 years, 57% were men, and the 
average MELD score was 20. There were no significant differences between the characteristics of donors and 
recipients from one period to the next. The main indications for liver transplantation were alcoholic cirrhosis 
and cryptogenic and autoimmune hepatitis. Series 2 contained fewer hepatitis B and C cases than did Series 
1. Thirty percent of the patients had hepatocellular carcinoma. The one-year survival rates were 81% in Series 
1 and 91% in Series 2, whereas five-year survival rates were 71% and 80%, respectively. The main causes of 
death were cancer, cardiovascular disease and sepsis. From the first period to the second period, there was 
a significant increase in biliary complications but no differences in infectious complications, vascular compli-
cations or cellular rejection. Conclusion: Short and medium term liver transplantation results at this center in 
Colombia have been excellent, but there have been significant improvements in patient survival rates in recent 
years that are similar to those reported elsewhere in the world.
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INTRODUCTION

Liver transplantation is considered to be the treatment of 
choice for cirrhotic patients with chronic liver failure with 
complications, for acute liver failure with poor prognosis, 
and for hepatocellular carcinoma within the Milan criteria. 
(1) In recent years improvements in the care of patients 
after liver transplantation have been associated with higher 
survival rates for both patients and liver grafts. Some years 
ago we reported the experience of our center in Colombia 
and described survival rates and complications similar to 
those described in the American and European registries. 
(2, 3, 4) With increased survival of patients after liver trans-

plantation, there is now special concern for medium and 
long-term survival as well as interest in strategies to reduce 
complications and improve patients’ quality of life. (5) The 
objective of this study is to evaluate liver transplantation 
results in recent years and compare them to results obtai-
ned in the previous study. (2)

PATIENTS AND METHODS

Three hundred five liver transplantations were performed at 
the Hospital Pablo Tobón Uribe in Medellín Pablo Tobón 
Uribe Hospital from February 2004 to December 2010. 
Of these, 241 were first time procedures in adult patients, 
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the results of which have already been published. (2) One 
hundred sixty liver transplantations were performed from 
January 2011 to December 2016. Of these, 142 patients 
were first time procedures. Patients who underwent liver 
retransplantation, combined liver-kidney transplantation 
and other combination of organ transplantation were 
excluded. All donors were cadavers. 

This is a retrospective and descriptive study for which 
information was obtained through reviewing medical 
records and the liver transplant database. It was authori-
zed by the hospital’s ethics committee. The severity of liver 
disease was staged in all patients with the Child-Turcotte-
Pugh (Child) score and the Model for End-stage Liver 
Disease (MELD) score. All patients with hepatocellular car-
cinoma had to meet the Milan criteria to undergo transplan-
tation. Individuals with acute liver failure were transplanted 
when they met the poor prognosis criteria of King’s College 
hospital. Conventional immunosuppression consisted of 
administration of cyclosporine or tacrolimus, azathioprine 
or mycophenolate mofetil and steroids. The latter were sus-
pended three to six months after the procedure. In our pro-
tocol the antimetabolite is not suspended in order to reduce 
the calcineurin inhibitor to the lowest possible dose. When 
the donor was positive for cytomegalovirus immunoglo-
bulin G (IgG) and the recipient was negative, the recipient 
was given universal prophylaxis for CMV. In the past, indi-
viduals without a high risk profile for CMV did not undergo 
any intervention, but following current international proto-
cols, we chose preventive follow-up. (6) Patients with risk 
factors for fungi received prophylaxis with fluconazole, and 
those with high risk of Aspergillus infection (retransplant or 
dialysis patients) received prophylaxis with echinocandin. 
Patients with chronic hepatitis B infections continued with 
Entecavir or Tenofovir. Immunoglobulin was used intramus-
cularly in patients at high risk of recurrence of hepatitis B, 
although in recent years immunoglobulin has not been used 
against hepatitis B in individuals with negative viral loads, 
negative “e” antigen and those who are receiving adequate 
antiviral treatment. (7) 

Prior to transplantation, patients with chronic hepatitis C 
infections with Child A liver cirrhosis were treated with anti-
virals available at the time (PEG interferon alpha, ribavirin, 
boceprevir, or telaprevir). However, most patients received 
treatment following transplantation as well due to the degree 
of liver dysfunction. In cases of moderate to severe acute 
rejection confirmed by biopsy, patients were given methyl-
prednisolone boluses and baseline immunosuppression was 
adjusted. Patients with renal dysfunction who were not can-
didates for combined liver and kidney transplant as well as 
patients who were Child B or C with severe ascites received 
20 mg of basiliximab on days 0 and 4 to allow late introduc-
tion of the calcineurin inhibitor. All patients with poor initial 

function or no primary function were cataloged as having 
primary hepatic graft dysfunction. Piggy-back vena cava 
surgical technique was used without need for venovenous 
bypass in any patient. Conventional biliary anastomosis was 
performed by choledochocholedochostomy without using a 
T-tube but with hepatic-jejunostomy depending on the cri-
teria of the transplant surgeon. In the postoperative period, 
all patients were transferred to the intensive care unit (ICU) 
with an early extubation protocol.

Statistical analysis was based on patients’ sociodemogra-
phic and clinical variables including pre-transplant condi-
tions, liver disease etiology, severity of condition classified 
by Child and MELD scores, intraoperative and postopera-
tive variables, complications, ICU days, hospital stay, graft 
survival and patient survival. Initially, the type of distribu-
tion of the variables was verified and a bivariate analysis was 
performed using Pearson’s χ² test for categorical variables 
and the non-parametric Mann-Whitney U test to compare 
the ranges between independent groups. A survival analy-
sis was performed using the Kaplan-Meier curve for graft 
losses and patient deaths at one and five years.

RESULTS

The average age of the recipients was 54 years, 57% of the 
recipients were male, the average MELD score was 20, and 
there were no differences donor and recipient characte-
ristics between the two periods (Table 1). Liver disease 
etiology is described in Figure 1. The most frequent causes 
were alcohol cirrhosis, cryptogenic cirrhosis and autoim-
mune hepatitis cirrhosis. Comparison of the two series 
showed a reduction of liver transplantation for hepatitis B 
or C, but it was not significant. Hepatocellular carcinoma 
was the reason for transplantation in 25% of the cases in 
Series 1 (2004 -2010) compared to 30% of the patients in 
Series 2 (2011-2016) but the difference was not significant. 
Other causes include hemochromatosis, polycystic liver 
disease, epithelial hemangioendothelioma, Budd-Chiari 
syndrome, Wilson’s disease, congenital liver fibrosis and 
acute intermittent porphyria.

Choledochocholedochostomies were performed in 92% 
of patients. It was necessary to place an arterial graft for 
the hepatic artery in 4% of the patients. The length of ICU 
stay was 3 days, and the hospital stay was 14 days, without 
statistically significant differences. At one year, 81% of the 
patients in Series 1 were still alive while 91% of the patients 
in Series 2 survived the first year. This difference is statisti-
cally significant (p = 0.04). The five year survival rates were 
71% for Series 1 and 80% for Series 2. This difference is not 
statistically significant (p = 0.07) (Figure 2). The 5-year 
liver graft survival in Series 2 was 75% without statistically 
significant. The main causes of death were cancer, cardio-
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A summary of perioperative and post-transplant compli-
cations is found in Table 2. Postoperative bleeding occurred 
in 21% of patients, and primary hepatic graft dysfunctions 
were found in 4.9% without differences between the series. 
There were no differences in vascular complications bet-

vascular disease and sepsis. Compared to Series 1, there 
was an increase in death due to neoplasms and cardiovas-
cular causes in Series 2, with a decrease in deaths due to 
sepsis and bleeding, but there were no statistically signifi-
cant differences (Figure 3).

Table 1. Characteristics of liver transplant donors and recipients at Hospital Pablo Tobón Uribe 

Variable 2004-2010 (n = 241) 2011-2016 (n = 142) p
Mean  
(± SD)

Median
 (min-max)

Mean  
(± SD)

Median
 (min-max)

Age (years) 51.8 (±12.5) 55 (15-72) 51.5 (±12.7) 54.5 (16-70) 0.91
Male/female 61.8/38.2 57/43 0.21
Child-Pugh 9.6 (±2.3) 10 (6.0-15) 9.2 (±2.9) 9 (5-29) 0.07
MELD 18.7 (±5.3) 18 (8-33) 19.7 (±6.8) 20 (6-40) 0.71
Donor age (years) 35.1 (±13.2) 34 (2-67) 34.5 (±13.7) 33 (8-60) 0.62
Waiting list time (days) 32.3 (±39.7) 21 (1-280) 31.9 (±49.5) 15 (1-415) 0.16
Cold ischemia (minutes) 352.5 (±108.1) 330 (165-910) 338.4 (±91.5) 335 (159-632) 0.31
Hot ischemia (minutes) 28.0 (±7.8) 27 (15-90) 28.6 (±6.7) 28 (17-51) 0.25
Hospital stay (days)
Intensive care 4.5 (±6.8) 3.0 (0.0-64.0) 4.1 (±5.1) 3.0 (1.0-44.0) 0.30
Total hospital stay 14.3 (±13.0) 11.5 (0.0-104.0) 15.7 (±11.6) 14.0 (1.0-96.0) 0.06

SD: standard deviation; MELD: Model for End-stage Liver Disease
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Figure 1. Etiology of liver disease in liver transplant patients
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Figure 3. Causes of death following liver transplantation in patients at the Hospital Pablo Tobón Uribe.
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Figure 2. Survival in two liver transplant series from the Hospital Pablo Tobón Uribe.
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Table 2. Post-transplant complications in patients at the Hospital Pablo 
Tobón Uribe 

Complication 2004-2010 2011-2016  p
No. (%) No. (%)

Perioperative
Bleeding 63 (26.1 %) 30 (21.1 %) 0.342
Primary dysfunction 11 (4.6 %) 7 (4.9 %) 0.945
Reperfusion syndrome 3 (1.2 %) 4 (2.8 %) 0.489

Vascular
Arterial 14 (5.8 %) 7 (4.9 %) 0.715
Hepatic vein 14 (5.8 %) 7 (4.9 %) 0.715
Portal vein 14 (5.8 %) 7 (4.9 %) 0.715
Bile 36 (14.9 %) 40 (28.2 %) 0.002*

Infectious
Bacterial 82 (34.0 %) 46 (32.4 %) 0.918
CMV 24 (10.0 %) 23 (16.2 %) 0.123
Herpes 16 (6.6 %) 8 (5.6 %) 0.926
Fungal 7 (2.9 %) 3 (2.1 %) 0.895
Tuberculosis 2 (0.8 %) 2 (1.4 %) 0.851
Not specified 105 (43.6 %) 0 (0.0 %) 0.000*
Rejection 76 (31.5 %) 35 (24.6 %) 0.151

* Statistically significant difference.
CMV: cytomegalovirus.

ween the series. Biliary complications occurred in 28.2% of 
the patients in Series 2 but in only 14.9% of the patients 
in Series 1. The difference was statistically significant (p = 
0.002). Eighty percent of these patients had anastomotic 
stenosis while 65% were early. Bacterial, herpes viral, fun-
gal and mycobacterial infections did not differ significantly 
from what was reported in the previous series, although 
there was a slight increase in cases of CMV infections (16% 
vs. 10% ). The foci of bacterial infection were abdominal in 
more than 50% of cases with urinary, pulmonary, soft tissue 
and bacteremia infections accounting for the rest. It should 
be noted that the only cases of disseminated toxoplasmosis 
and disseminated strongyloidiasis ever documented in our 
institution after liver transplantation appear in Series 2.

Acute rejection was confirmed by biopsy in 24% of cases, 
and no cases of chronic rejection were documented. There 
were no differences with Series 1. Hepatic retransplanta-
tion was necessary in 4.9% of patients showing a stable rate 
since in Series 1 it was 6.6%.

Hepatocellular carcinoma recurred in 5% of cases as in 
the first series. The cause of death in all cases was recurrence 
that occurred in the first year with extrahepatic disease and 
rapid evolution. The other death-related neoplasms were 

post-transplant lymphoproliferative syndrome in two 
patients and lung cancer in one patient. The presence of 
skin cancer was documented in three patients but had no 
impact on survival.

DISCUSSION

Liver transplantation has evolved in recent decades and 
is accepted as a first-line therapeutic option for patients 
various different liver diseases thanks to the results 
currently being obtained. (1, 8) The most relevant result 
of this study is the increased 1 and 5 year survival rates. 
The latter is 80% higher than the rate previously repor-
ted by our center. (2) It is comparable to the rate repor-
ted in the most recent update of the Organ Procurement 
and Transplantation Network (OPTN) and the Scientific 
Registry of Transplant Recipients (SRTR) in the United 
States as well as those reported by referral centers in the 
United States and Europe. (9) This is relevant if you consi-
der the multiple problems that exist in a country of limited 
resources like Colombia. We believe that the good results 
obtained are the product of advances in knowledge and 
experience of our liver transplant surgical and medical 
group in recent years.

This study’s short and medium term survival results are 
the best that have been reported in Colombia and accor-
ding to our search of databases are also the best reported 
in Latin America. A recent study from another transplant 
center in Colombia has also reported good results inclu-
ding a 5-year survival of 79%, but patients who died during 
the first 30 days (15% of that cohort) were not included in 
that study which may bias the results. (10) Other reports 
from the region include those of Meirelles et al. collabo-
rators from Brazil, who presented experience at the Albert 
Einstein Israelite Hospital where a 5-year survival rate 
of 74.3% was achieved. (11) Mattos et al. found a 5-year 
survival rate of 53% in southern Brazil, (12) a multicenter 
study in Argentina found a 1-year survival rate of 81%, (13) 
and a study at the Austral Hospital of Buenos Aires found a 
5-year survival rate of 76. % (14).

Very recently, an international multicenter study by 
Muller et al. reported analysis of 7,492 liver transplant 
patients between 2010 and 2015 which aimed to find the 
best possible results in an “ideal” low risk liver transplant 
cohort from experienced centers in an effort to define 
objective references in clinically significant results after 
liver transplantation. (15) The low-risk cases were patients 
with MELD scores of less than 20, first transplantations, 
cadaveric donors due to brain death, and a low balance of 
risk (BAR) score. Based on these data, they determined 
that transplantation in patients with these characteristics 
should obtain 1-year survival rates over 90%, ICU stays 
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of less than 4 days, hospital stays of less than 18 days, and 
retransplantation rates of less than 4% . These data were 
comparable with our results and confirm the progress of 
our group. It should be noted that the characteristics of 
most of our donors are good and the waiting times are 
short, both of which impact results favorably.

A very important shift in the causes of death that has 
occurred in recent years should be underlined: cancer 
and cardiovascular diseases are the most frequent causes 
of death in this study as well as in data reported elsewhere 
in the world. (16, 17) Sepsis and bleeding, which were the 
most frequent in our first series, have both decreased. This 
is related to better perioperative care and greater surgical 
experience. Based on these results, we decided to adjust 
our post-transplant protocol by adding oncological scree-
ning according to the characteristics and risk factors of each 
patient. Series 2 reports deaths from portal thrombosis. 
These occurred early, so other treatment options and liver 
retransplantation by extension to the superior mesenteric 
vein were not options. Portal thrombosis had been an abso-
lute contraindication to transplantation in our center, but 
in recent years, we began to perform liver transplantation 
in patients with this condition, and there were problems in 
the selection of this subgroup of patients.

Infectious complications remained stable over time, 
although there was a slight increase in CMV infections in 
Series 2. Analysis of the data shows that these infection 
rates were not only comparable to those reported in the 
literature but were actually lower. (18) Based on previous 
results, we decided to extend the strategy of universal 
prophylaxis from high-risk individuals towards preven-
tive follow-up protocol in patients with intermediate risk 
of CMV infection. The rates of mycobacterial and fungal 
infections have remained low, and it should be noted that 
no invasive candida infections have been documented in 
recent years even though prophylaxis was directed exclusi-
vely at high-risk individuals.

The main change with respect to post-transplant com-
plications was the significant increase in biliary complica-
tions, specifically anastomotic stenosis. An analysis of this 
situation made with the medical and surgical group found 
no objective explanation for this increase. To reduce biliary 
complications, we have since adopted the strategy of tem-
porarily leaving a Nélaton probe in the bile duct for the 
first weeks after transplantation whenever there is a doubt 
about anastomosis. This has been related to a decrease in 
the rate of biliary stenosis (unpublished data).

The survival rate of transplant patients with hepato-
cellular carcinoma was similar to that of other patients. 
Recurrence rates were below 10% and in accord with what 
has been reported in the world literature when the Milan 
criteria are met. (19)

As in other Latin American countries, alcoholic liver 
disease was the main indication for liver transplantation 
in our series. This has remained stable over time. Of liver 
disease etiologies, we should highlight autoimmune hepa-
titis which we know occurs frequently in our environment 
even though we do not have incidence and prevalence stu-
dies for Colombia. Recently, Díaz Ramírez et al. described 
the characteristics of 278 patients of which 10% required 
liver transplantation. (20) In this study, we document 
a reduction in the indication of liver transplantation for 
hepatitis B and hepatitis C which we associate with better 
available treatment options. This is something that we hope 
to improve in the next years. These findings coincide with 
current reports from elsewhere in the world. 

Limitations of this study include its single-center design 
and exclusion of retransplant patients, combined liver-kid-
ney transplant patients, and other multiple organ transplant 
patients due to the difficulties of comparing characteristics 
of these patient groups.

In conclusion, liver transplantation is an effective first-
line therapy for various acute and chronic liver diseases 
in selected patients. Short and medium term results at the 
Hospital Pablo Tobón Uribe in Medellín are comparable to 
those obtained in the United States and Europe.
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