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Terminal liver diseases have high rates of incidence and prevalence throughout the world and result in more
than 800,000 deaths annually. (1) The treatment for advanced liver disease is transplantation. Advances in
surgical technique, proper selection of donors and recipients and development of immunosuppression have
transformed transplantation into the best option for patients with end-stage liver disease. (2)

Counting transplantation of organs of all types, Given all organs, in the Hospital Universitario de San
Vicente Fundacion (HUSVF) was the leading transplant center in Colombia. (3) This study was conducted
to redress the absence of information on transplant patient survival. This is a quantitative study conducted
through a cohort follow-up with analysis of survival. All liver transplants performed at the hospital between
2002 and 2013 were included. Data were collected to determine one and five year survival rates at and the

factors that explained them.

The study included 391 transplants. The one year survival rate was 86.6% while the five year survival rate
was 79.3%. One-year survival was explained by the CHILD classification, sodium levels prior to surgery, and
time spent in the ICU. There were no statistically significant factors to explain the five year survival rate.
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INTRODUCTION

The liver, the largest gland in the body, is essential for pro-
tein synthesis, intermediary metabolism and blood detoxi-
fication. (4) There are serious liver diseases in which case
the transplant is the only solution. The most prevalent
diseases and disorders that lead to transplantation include
cirrhosis, liver cancer, cholangitis, cholangiocarcinoma,
hepatitis and liver trauma. (S) Terminal liver diseases have
high prevalence rates throughout the world, and cirrhosis
alone causes more than 800,000 deaths annually. (1)

The measure used for success of treatment is survival
time. The one-year survival rate, reported by the United
Network for Organ Sharing (UNOS) in the USA, was

87.6%. (6) For patients in the European Union between
1988 and 2009, the one-year survival rate was 78%. (7) In
Italy it was 81.5%. (8) Research in Catalonia has shown a
rate of 85% (9) and in the UK, a rate of 82% was found.
(10) Five-year survival rates found in follow-ups include
60.0% by Herraiz et al., 74.0% by Varma et al,, and 91.4%
by Iruzubieta et al. (11, 12, 13)

An article published by Oscar Santos et al. has reported
the experience of a Colombian center with one-year and
five-year survival rates of 82% and 72% respectively. (14).
Hoyos et al. have presented research about patients with
hepatocellular carcinoma in the city of Medellin, with a one
year survival rate of 83.2% and a five-year survival rate of
73.2%. (15)
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Survivalis determined by various clinical and demographic
factors. A study in Baltimore, Maryland in the USA combi-
nes the results of liver transplantation with variables such as
graft quality, surgical technique, immunosuppressive therapy
and selection of the recipient. (9) In China, Hu Zhenhua et
al. have compared age, gender, vascular invasion and tumor
size with survival of liver cancer patients. (16)

A report published by the European Liver Transplant
Registry (ELRT) refers to factors such as age and sex of
the donor; age, sex, underlying disease and blood type of
the recipient, surgical technique and ischemia times. (7).
A study by Lei Yu et al. of 63,679 transplants in the USA
says that predictors of survival include age, donor’s race and
sex, and recipient’s age, race, sex, body mass index, serum
albumin, bilirubin, creatinine, underlying diseases and cold
ischemia time. (17)

A publication by the Mercy Medical Center in the US
indicates that transplant outcomes depend on the recipient’s
MELD score, ICU stay, and etiology and on the donor’s cold
ischemia time, ABO compatibility and graft quality. (9)

An investigation in China included variables such as age,
sex, underlying disease, CHILD classification, MELD score,
liver tumor characteristics, operative time, transfusion rate,
length of stay and complications. (18) Also, a study conduc-
ted in Europe between 1968 and 2009 reports that the most
frequent indication for liver transplantation was cirrhosis
(57.7%), followed by malignant tumors (14.6%). (7)

An investigation conducted in Catalonia between 1984
and 2011 also showed that the most frequent indication for
liver transplantation was cirrhosis (49.9%), followed by liver
carcinomas (29.2%). (19) In the US, according to UNOS,
the most common reason for liver transplantation is cirrho-
sis (45.1%), followed by hepatocellular carcinoma (20.9%).
(6) In the West, 90% of all cases of cirrhosis are attributed to
alcohol, fatty liver and viral hepatitis B and C. (20)

From 1968 to 2011, 21,611 liver transplants were perfor-
med in Latin America, 1,851 of them in Colombia. (21)
According to the report of Donation and Transplant Network
of the National Institute of Health, published in 2012,
Medellin is the leading city for transplants (34.3%), and the
HUSVE is the leading institution in Colombia (27.3%). (22)

The HUSVF has not quantified the survival of patients with
liver transplantation. The objective of this research is to deter-
mine the clinical and demographic factors associated with sur-
vival of patients over the age of 14 years who underwent liver
transplantation at the HUSVF from 2002 to 2013.

PATIENTS AND METHODS

A descriptive quantitative study was conducted through
cohort tracking and survival analysis. Patients older than 14
years of age who had undergone transplantation at HUSVF

between 2002 and 2013 were included. This was a census
study that included all patients.

Between 2002 and 2013 a total of 391 transplantations
were performed. Due to inconsistencies in demographic
data, 36 (9.2%) were not registered in medical records and
were not included in the study: 355 patients met the inclu-
sion criteria. Since the objective was to measure patient
survival during multidisciplinary treatment, the 54 patients
who died during the first 30 days following transplantation
for reasons attributable to the surgical procedure were with-
drawn from the study. Finally, 301 patients (77%) from the
initial base were included.

The dependent variable in this study was survival time
measured from the date of transplantation to the date of the
patient’s death. The independent variables were age, sex,
social security, date of transplant, etiology, history of dia-
betes, previous infections, donor age, preoperative sodium
level, ischemia time, intraoperative transfusion, hepatore-
nal syndrome, days in ICU, renal failure after transplanta-
tion, retransplantation, rejection, infection, type of infec-
tion, germ isolated, immunosuppression therapy , death,
and cause of death. The Child-Pugh Scoreand the MELD
score are both international scales based on laboratory
results and clinical conditions which are measured in the
recipient prior to transplantation.

Study of secondary sources (medical records)

A pilot test was performed with 10 medical records to
standardize data collection and adjust the data collection
instrument. Telephone calls were made to verify the status
of patients who did not have any reported follow-ups in
the medical records for the year prior to the study. Within
the medical records there were records for 107 living
patients and 87 patients who had died. One hundred fifty-
nine phone calls were made and data was collected for 36
patients, 21 living and 15 dead. A total of 123 patients were
located, and data updated to the most recent last follow-up.

The filled out the data collection instruments were entered
into SPSS version 21.0. Kaplan Meier analysis was used to cal-
culate one and five year survival rates. Independent variables
were categorized, and survival curves were compared using
the Log Rank test with statistical significance at p <0.05. The
Hosmer Lemeshow test was applied, and variables with p
values <0.25 by Log Rank test were analyzed with a multiva-
riate model. Hazard ratios (HR) and confidence intervals were
calculated to identify variables that explain survival.

RESULTS

Of the patients who received transplants, 190 were men
(63.1%) whose median was 53 years (Interquartile Range
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[IQR] 43-59). The median age of the women who received
transplants was also 53 women (IQR 44-60). The median
age of donors was 28 years (IQR 21 to 41.5). Of the total
number of patients, 26.2% of patients were foreigners. Of
the Colombian patients, 69.8% were affiliated to the contri-
butory health care scheme and 30.2% were affiliated to the
subsidized health care scheme. The median MELD score
was 18 points (IQR 13-22). Half of the sodium levels recor-
ded were less than or equal to 138 mmol/L (IQR 134-140)
(Table 1).

Table 1. Baseline characteristics of organ donors and patients undergoing
liver transplantation at HUSVF from 2002 to 2013 (n = 301)

Variable Number of patients (%)
Age in years (median. IQR) 53 (44-59)
Sex
Women 111 (36.9%)

Origin and social security

Colombian contributory regimen 156 (51.8%)

Colombian subsidized regimen 68 (22.6%)
Foreigners 77 (25.6%)
Transplant etiology
Alcoholic cirrhosis 0 (26.6%)
Hepatitis C 0 (13.3%)
Autoimmune cirrhosis 31(10.3%)
Hepatocellular carcinoma 0(10.0%)
NASH 30 (10.0%)
Other causes 29 (9.6%)
Hepatitis B 20 (6.6%)
Primary biliary cirrhosis 20 (6.6%)
Secondary biliary cirrhosis 20 (6.6%)
Polycystic Disease 1(0.3%)
CHILD classification
A 22 (7.3%)
B 106 (35.2%)
C 161 (53.5%)
MELD (median, IQR) 18 (13-22)
Preoperative sodium (median mmol/L, IQR) 138 (134-140)
Cold ischemia time (median hours, IQR) 7(6-9)
Warm ischemia time (median minutes, IQR) 30 (25-40)
Units of blood transfused (median, IQR) 13 (5-25)
ICU stays (median days, IQR) 3 (2-5)
History of diabetes 45 (15.0%)
History of previous infection 16 (5.3%)
Hepatorenal syndrome 15 (5.0%)
Donor age (median years, IQR) 28 (21-42)

IQR = interquartile range
ICU = intensive care unit
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Median cold ischemia time was 8 hours (IQR 6-9). Half
of the recipients recorded warm ischemia times of 30 minu-
tes (IQR = 25-40). 50% of patients required up to 14 units
of blood (IQR = 5-25). The median ICU stay was 3 days
(IQR = 2-5). The leading indication for transplantation
was alcoholic cirrhosis with 80 patients (26.6%). 53.5%
of patients were CHILD C in the CHILD classification.
45 patients had histories of diabetes (15.0%), fifteen were
diagnosed with hepatorenal syndrome (5.0%), and 16
(5.3%) had had previous infections that were recorded in
their medical histories (Table 1).

In addition, 41 patients developed subsequent renal
complications (13.6%), ten patients (3.3%) required
retransplantation before the end of the first year, 136
patients (45.2%) developed subsequent infections, and 81
patients (26.9%) had episodes of rejection. The most com-
mon immunosuppressants used were cyclosporine, myco-
phenolate and prednisone which were administered to 230
patients. Prednisone was common to all combinations of
drugs administered (Table 2). Of the SO patient deaths
recorded, 32 were men (64.0%), and 18 were women
(36.0%). Causes of death were sepsis (26.0%), liver failure
(20.0%), and other causes (18.0%). Thirty percent of the
deaths occurred outside the institution.

Table 2. Characteristics of monitoring of patients who underwent liver
transplantation at HUSVF from 2002 to 2013 (n = 301)

Variable Number of
patients (%)
Renal complications 41 (13.6%)
Retransplantation during first year 10 (3.3%)
Rejection episodes 81(26.9%)
Subsequent infections 136 (45.2%)
Germ isolated (percentage in relation to cases of 82 (60.3%)
infections)
Type of germ isolated
Staphylococcus 3 (28.0%)
E. coli, Staphylococcus, Klebsiella 17 (20.7%)
E. coli 15 (18.3%)
Other 5(18.3%)
Klebsiella 9 (11.0%)
Candida 2 (2.4%)
Aspergillus 1(1.2%)
Immunosuppression Scheme
Prednisone, cyclosporine, mycophenolate 230 (76.4%)

Prednisone, tacrolimus, mycophenolate 35 (11.6%)
Prednisone, cyclosporine, azathioprine 34 (11.3%)
Prednisone, mycophenolate 1(0.3%)
Prednisone, sirolimus, mycophenolate 1(0.3%)
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Survival data refer to patients who did not die from cau-
ses attributable to the immediate postoperative period.
One-year survival was 87.6% with average survival time of
11.1 months (95% CI: 10.8 to 11.4) (Figure 1). Log Rank
tests yielded statistical significance for donor age, presur-
gical sodium, number of days in ICU, renal complications,
MELD score, infections, CHILD classification, previous
infections, cold ischemia time, warm ischemia time , num-
ber of transfused units of blood and hepatorenal syndrome.

One year survival function for liver transplant patients
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Figure 1. One-year survival function of patients transplanted in the
HUSVF (2002-2013).

We consider that 218 patients (72.4%) were followed-
up period for a five year period. Of these, 33 patients died
(15.1%), the five-year survival rate was 79.3%, and the
average survival time was 50.44 months (95% CI: 47.46 to
53.42) (Figure 2). The variables included on the basis of
Log Rank tests at five years were previous infections, time
in ICU, renal complications, subsequent infection, patient
age, donor age, preoperative sodium level and units of
blood transfused.

Table 3 shows the raw HR with confidence intervals, at
one year of survival. Risk factors include CHILD C clas-
sification, stays in the ICU for more than three days, renal
complications and subsequent infections. Low preopera-
tive levels of sodium are a protective factor. Other variables
did not affect survival at one year. Table 4 contains the raw
HR with statistical significance for five-year survival. The
presence of a previous infection, length of stay in the ICU,
renal complications and subsequent infections are factors
that hasten death. In the adjusted model, four variables

explain one-year survival: CHILD classification, MELD
score, preoperative sodium and time in ICU (Table 3). At
five years, none of the variables entered into the adjusted
model yield statistical significance (Table 4).

Five year survival function for liver transplant patients
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Figure 2. Five-year survival function of patients transplanted in the
HUSVEF (2002-2013).

Logistic regression was used to determine factors that
explain patient mortality. Child-Pugh Scores (OR = 0.299,
95% CI: 0.102 to 0.876) and length of ICU stay (OR =
0.319,95% CI: 0.111 to 0.913) help explain one-year mor-
tality. At the five-year follow-up none of the odds ratios
calculated show statistical significance.

DISCUSSION

The median age of patients was below the median ages bet-
ween 54 and S8 years reported by other studies. (23-26).
Slattery et al. found that if the age of recipients increases
survival decreases. (27) In our study 63.1% of the transplant
patients were men which is similar to studies in which the
prevalence of liver disease is highest in this group. (23,24,26)

The age of the transplant patients is identical to the
results of a study which included 305 patients at another
center in Medellin: median age was 52 years. (14) Another
Colombian study of patients who received transplants
because of liver cancer reported a median age of 58 years.
(15) For patients who received transplants because of liver
cancer, the average age of patients in this study was lower
than that reported in the literature suggesting that hepato-
cellular carcinomas occur at older ages.
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Table 3. Raw and adjusted hazard ratios associated with survival at one year follow-up of liver transplantation patients at HUSVF (2002-2013).

Variable Raw HRs Adjusted HRs
Value 95% Cl Value 95% CI

Donor age 2.022 0.988 4137 1.847 0.792 4.308
Child-Pugh Score 1.962* 1.009 3.818 2.468* 1.099 5.543
MELD Score 0.413 0.169 1.006 0.285* 0.100 0.816
Hepatorenal syndrome 22.014 0.032 15344.3 0.000 0.000 -
Prior infections 2.027 0.617 6.654 4.322 0.875 21.348
Pre-surgery sodium level 0.371* 0.175 0.788 0.336* 0.135 0.835
Cold ischemia time 0.559 0.271 1.151 0.858 0.378 1.948
Warm ischemia time 0.559 0.271 1.151 0.439 0.190 1.016
Units of blood transfused 1.647 0.786 3.449 1.192 0.515 2.761
ICU stay in days 3.703* 1.713 8.004 3.105* 1.153 8.363
Renal complications 2.959* 1.401 6.251 1.870 0.736 4.755
Subsequent infections 2.393* 1.154 4.964 2432 0.918 6.440
Date of transplantation 1.738 0.849 3.560 2.267 0.971 5.296

* Statistical significance. HR: hazard ratios; 95% CI: confidence interval.

Table 4. Raw and adjusted hazard Ratios crude associated with five-year survival follow-up of liver transplantation at with HUSVF (2002-2013).

Variable Raw HRs Adjusted HRs
Value 95% Cl Value 95% CI
Patient age 0.667 0.336 1.324 0.615 0.300 1.260
Donor age 1.658 0.831 3.309 1.369 0.658 2.849
Prior infection 3.216* 1.130 9.151 2.016 0.588 6.910
Pre-surgery sodium level 0.613 0.306 1.229 0.600 0.293 1.228
Units of blood transfused 1.683 0.797 3.556 1.233 0.558 2.724
Length of stay in ICU 2.482* 1.234 4.990 1.459 0.610 3.492
Renal complications 2.684* 1.301 5.536 1.626 0.657 4.024
Subsequent infection 2.337* 1.112 4.910 1.585 0.681 3.688

* Statistical significance. HR: hazard ratios; 95% CI: confidence interval.

The main reason for transplantation was cirrhosis.
Similarly, in Europe cirrhosis is the reason for 57.7% of liver
transplants, in Germany it accounts for 52%, and in the US
it accounts for 45.1%. (6, 7, 28) Liver tumors account for
14.6% in Europe, 20.9% in the USA, 20% in Germany and
10% in this study. (6,7,28)

The one year survival rate was 87.6%, and the five year
survival rate was 79.3% which are similar to the 87.7%
and 76.7% rates reported by UNOS. (6) The survival rates
reported here were higher than the 84% and 71% rates
reported in Europe. (29) Various five years survival rates
have been reported: 48.5% by Zhenhua and his team, (16)
70.3% by Pascher, (28) and 80.0% by Kobori et al. (30)
The one-year survival rates in this study are slightly more
than the 82% (308 patients transplanted for all the causes)
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and the 81% (for liver cancer patients) obtained in a center
of similar complexity located in the same city. (14, 15)

The MELD score is a fundamental variable registered
for patients with terminal liver disease. (31). The Hazard
Ratios calculated indicate that high MELD scores are a
protective factor. In most studies reviewed, this score was
associated with survival. This result is contrary to similar
studies whose HRs have been presented as risk factors.
(23,24,32,33) A study by Batista et al. that measures
MELD scores in survival, concluded that the system is valid
for measuring pretransplant mortality, but that it has low
predictive power for survival. (25)

In this study, patients’ ages did not affect survival. A study
published by Parekh J. et al. showed an HR of 1.03 (95%
CI: 1.00 to 1.06) and reported age as a risk factor. (24) In
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studies by Vitale et al. and Taioli, Marsh and Hong et al.,
patient age has no statistical significance that might help
explain survival rates. (17,34,35) Ischemia times were not
associated with survival. Publications that including ische-
mia times have obtained HRs between 0.999 and 1.04 but
with inconclusive confidence intervals. (24,25,32)

This study included immunosuppression schemes
applied, but did not differentiate possible side-effects or
changes that frequently occur in these schemes. Iruzubieta
et al. have concluded that adherence and the right combi-
nation of immunosuppressants influence long-term outco-
mes. (13) Studies by Pascher and others have pointed to
advantages of tacrolimus and mycophenolic acid in terms
of survival, although they did not quantify this effect. (28)
Prednisone was common to all the immunosuppressant
schemes applied and was reported in other studies of liver
transplant survival. (27,36 - 38)

A Child-Pugh score of C increases the speed of the event:
53.5% of patients in this study were in this range. Vitale
reported that 10.0% of the patients in that study were in
the C range, Wan reported 17.7%, Batista reported 20.4%,
Zhang reported 29.32% and Fonseca reported 30.7%. (25,
33, 35, 38) Batista and Zhang used the Child-Pugh Score
in their survival analyses but obtained results for p of 0.36
and 0.96) which were not statistically significant. (25, 38)

Sodium levels prior to surgery that were above 138
mmol/L had an HR of 0.336. It is considered that sodium
values below 130 mmol/L, leads to hyponatremia which
is a disease characterized by reduced serum sodium and
which complicates transplant outcomes. (39) Slattery and
others compared serum sodium levels above 136 mmol/L
and did not find any statistical significance. (27) Myers and
his team introduced a serum sodium level of 137 mmol/L
into the model and obtained an HR of 0.96 (95% CI: 0.95
t0 0.97). (40)

ICU time was the factor that best explained short term
survival. There are not many studies available that include
ICU stay within survival analysis. In a study of 1,164
patients in Canada, Hong et al. found that ICU time increa-
sed mortality risk by 22% (HR = 1.22, 95% CI: 1.13 to
1.32). (17) Boin and his team’s study, classified ICU stay
as a risk factor (HR = 1.03; p = 0.032). (32) Patients who
develop subsequent infections showed a crude HR of
2.337. A study by Pappas et al. analyzed the effects of post-
transplant infections and showed that the three month
survival rate three months decreased from 94% to 78% for
patients who developed infections. (41).

Renal complications lead to increased risks. The work
of Boin and others which focuses on post-transplant renal
failure found a statistically significant HR of 0.98. (32)
Laucena and colleagues measured survival’s relation to kid-
ney disease and found no associations. (36) This analysis

was performed in an exploratory manner with regard to
mortality, bearing in mind censoring constraints whose
outcomes are unknown.

CONCLUSION

The one year survival rate was 87.6% and, the five year sur-
vival rate was 79.3%, with averages of 11.1 and 50.4 months
respectively. Child-Pugh Scores, presurgical sodium and
ICU stay time help to explain the one-year survival rate, but
none of the variables showed statistical significance for the
five-year survival rate.

STUDY LIMITATIONS

Although this analysis was based on the cohort of patients
from a single center, care must be taken with the extrapo-
lation of data. Not all patient follow-up examinations were
recorded in patients’ medical histories because insurers
can arrange post-transplant treatments in other centers.
Foreign patients accounted for 26.5% of all transplants, and
these patients left the study before three years of follow-up.
The exclusion of postoperative deaths may also result in
variations of the results.

RECOMMENDATIONS

We recommend deepening clinical conditions associated
with ICU stays that explain survival in detail, conducting
additional studies with longer term clinical variables which
are longitudinal measures such as diabetes, hypertension,
obesity, kidney complications, number of infections sufte-
red, intensity of infections suffered and graft rejection.
Additional research that describes the dose, duration, and
combinations of immunosuppressive effects on survival of
patients is also necessary.
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