
Analysis of socioeconomic status and other factors affecting 
patient-graft survival in patients undergoing

liver transplantation

Research Article
Patient-graft survival

HEPATOLOGY FORUM
doi: 10.14744/hf.2020.0003

 Arif Hakan Onder1,  Goksel Bengi2,  Mucahit Ozbilgin3,  Tarkan Unek3,  Ibrahim Astarcioglu3,  Mesut Akarsu2

1Department of Internal Medicine, Dokuz Eylul University, Izmir, Turkey; 2Division of Gastroenterology, Department of Internal Medicine, Dokuz Eylul University, 
Izmir, Turkey; 3Department of General Surgery, Dokuz Eylul University, Izmir,Turkey

Background and Aim: Liver transplantation is performed in increasing 
numbers due to advances in surgical techniques and the introduction of 
diverse immunosuppressive drugs. The present study aims to analyze the 
effects of socioeconomic status and education level on patient and graft 
survival, in addition to all these factors.
Material and Methods: All patients aged 18 years and above who under-
went consecutive liver transplantation at the Liver Transplantation Unit of 
Department of General Surgery at the Dokuz Eylül University Hospital and 
whose data were available were included in this study.
Results: Incompliance was noted in 68.3% of the 278 patients. On the other 
hand, patient compliance did not have a significant effect on graft and pa-
tient survival. However, decreased levels in the parameters, such as educa-
tion status, vocational status and socioeconomic status, were found to be 
correlated with patient compliance. A significant correlation was not found 
between these factors and patient and graft survival. 
Conclusion: Although a direct effect of socioeconomic status on patient 
and graft survival could not be shown the significant association of voca-
tional status and education status which determine socioeconomic level 
with parameters other than patient and graft survival may affect the success 
of liver transplants.
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Multiple factors determine patient and graft survival. Other than fac-
tors, such as donor characteristics, characteristics related to surgery, 
post-transplant complications, immunosuppressive drugs used and pa-
tient compliance, are doubtlessly the most important factors. Insuffi-
cient patient compliance both decreases the quality of life and shortens 
life span.[3] Rejection and even graft loss can be observed because of 
the patient compliance.[4] With the available evidence, 50% of late acute 
rejection and 15% of graft loss have been reported to develop because 
of patient compliance again.[5] Patient incompliance has been held re-
sponsible for 25% of the deaths following liver transplantation.[3] While 
initially patient compliance was a term expressing the compliance of 
patients to the prescription,[6] it now includes not only drug compli-
ance but at the same time factors like consistency in attending clinical 
appointments, compliance to performing the work up requested by the 
doctor and prompt reporting of arising complications.[7] Patient incom-
pliance is associated with individual characteristics of the patients, their 
awareness of the severity of their disease, communication with their 
doctors and the presence or absence of family support.[8]

It has been reported that socioeconomic status is an important deter-
minant of incompliance to medical therapy.[9] Educational and socioe-
conomic status of the patients has been associated with the delayed 
application for transplantation, difficulties in the management of post-
transplant patients and incompliance with medical treatment. Patient 
compliance has a central role in solid organ transplantation and in-
cludes drug intake, diet and lifestyle changes.[4] Although the places 
where liver transplant recipients live are consistent with their socioe-
conomic status, it is also important that they live in places where they 
can reach and meet their needs, primarily those concerning their health. 
In addition to the difficulties encountered in obtaining the liver, the selec-
tion of patients who will undergo liver transplantation is also important. 
Among the factors that influence patient and graft survival after trans-
plantation, the socioeconomic and educational status of the recipient may 
have to be taken into consideration in patient selection before transplan-
tation. The present study aims to analyze the factors and primarily so-
cioeconomic and educational status, affecting patient and graft survival.

Materials and Methods
Patients
All patients aged 18 years and above who underwent consecutive liver 
transplantation at the Liver Transplantation Unit of Department of Gen-
eral Surgery at Dokuz Eylül University Hospital between 2006 and 2011 

Introduction
Liver transplantation, which is a life-saving treatment of chronic and irre-
versible liver diseases, is performed in increasing numbers due to the ad-
vances in surgical techniques and the introduction of diverse immunosup-
pressive drugs.[1] Globally, one-year and five-year survival rates following 
liver transplantation are over 90% and 70%, respectively.[2] Prolonged 
survival arises from advanced surgical techniques, improvements in find-
ing and preserving organs, advances in immunosuppressive therapies, and 
maybe, the most important among these, patient selection and timing. The 
major problem in liver transplantation is the difficulty of finding organs.
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and whose data were available were included in this study. Patients’ diag-
noses, treatments, follow up data and donor characteristics were reached 
from the computerized automation system used at our hospital, hospital 
archive files, patient follow up charts of liver transplantation unit, the 
patient follows up forms of liver outpatient clinic and by making phone 
calls. Three hundred eighteen liver transplantations were performed at 
the Liver Transplantation Unit between January 2006 and December 
2011. When re-transplantations were excluded, a total of 313 patients 
had undergone liver transplantation. When patients younger than 18 
years and without accessible records were excluded from this study, 
records of the remaining 278 patients were retrospectively reviewed.
Consent was obtained from the Dokuz Eylül University Hospital Ethics 
Committee of Clinical Research dating 27.09.2012 and with protocol 
number 740-GOA and with 2012/31-01 decision number. Also, in-
formed consent was obtained for the use of file data from the patients 
included in this study.

Methods
Socio-demographic Data
Patients’ socio-demographic data, age gender, BMI, date of surgery, co-
morbid diseases, smoking and alcohol use, place of birth and residence, 
educational and vocational status and social security were retrospec-
tively analyzed and recorded. 
After places of birth and residence were separated according to the 
developmental level of the regions, provinces where the patients were 
born and lived were classified according to developmental criteria re-
garding social, economic and workforce measures and were recorded. 
When the criteria mentioned above were applied, the provinces were 
separated into five levels stated below. Provinces where the patients 
were born or lived were grouped according to this table.[10] The places 
where the patients were born or lived were separated as the city center, 
county and village/small town and the provincial classifications were 
corrected according to these criteria. The developmental level of the 
province was reduced by 1 point if the individual lived in a county and 
by 2 points if the individual lived in a village or small town. As a result 
of this classification, socioeconomic data of the places born and lived 
were corrected by separating them into seven levels from high to low. 
Following this grouping, the places were stratified as high socioeco-
nomic level in the first two levels and low socioeconomic level in the 
following levels.
When individuals were evaluated according to educational status, they 
were separated into groups from 1 to 6 regarding their educational level 
recorded in the system, and these groups were defined as being illit-
erate, elementary school graduate, junior high school graduate, high 
school graduate, vocational school graduate and university graduate. 
Following this grouping, the first three levels were stratified as low, and 
the following levels as high educational levels. To evaluate individuals 
according to their vocational status, occupations of the individuals were 
recorded, and they were classified into 10 major groups.[11] Following 
this classification, the first five groups were stratified as low and the 
following groups as high vocational groups.
Hollingshead index (HI), which is calculated according to the educa-
tional and occupational groups and frequently used as an indicator of 
socioeconomic status, was applied to the data and was separated into 
four groups by applying the formula of HI= Educational status x 3 + 
Vocational status x 5.[12] Provided that the minimum score was 8 and 
the maximum score was 62, the 1st group had a score of less than 21, 2nd 

group had a score between 21 and 34, 3rd group had a score between 34 
and 48 and 4th group had a score of 48 and higher. The first two of these 
four groups calculated thus were stratified into low and the following 
groups into high socioeconomic status.

Primary Disease Data
The primary diseases that cause liver failure were determined and 
recorded. These etiologic diseases and primarily the more frequent 
causes were collected under five major headings as follows: Hepatitis 
B, hepatitis C, ethylism, cryptogenic and other causes. Hepatocellular 
carcinoma (HCC), which is associated with some of these etiologic dis-
eases, was recorded under a separate data group.

Pre-transplant Scoring Data 
Child-Pugh scoring, MELD scoring and American United Network for 
Organ Sharing, which determine the prognosis and degree of insuffi-
ciency in patients with liver failure, were used.

Data about the Operation
Surgery time, cold ischemia time, reperfusion syndrome and periop-
erative complication data about the liver transplantation surgery were 
recorded. 

Donor Data 
Data about the donor were recorded after analyzing gender, age and 
donor type, which shows whether the donor was live or cadaver. 

Patient Follow up Data
Primarily follow up durations were determined in the follow-up data of 
liver transplant recipients. Time elapsed between surgery date and final 
control visit was calculated in days and months. Complications devel-
oping after liver transplantation were grouped as surgical, metabolic, 
neurologic, cardiac, infectious, vascular, rheumatologic, gastrointesti-
nal, neoplastic, biliary complications, incisional hernia and preserva-
tion damage. Immunosuppressive drugs and their combinations used by 
liver transplant recipients were examined. Changes made in immuno-
suppressive drugs because of adverse effects or lack of efficacy during 
follow up of transplant recipients were recorded. 

Patient Compliance Data 
Compliance with the given drugs, control visits and lifestyle changes 
were analyzed under patient compliance in liver transplant recipients. 
Drug incompliances developing due to patient-related causes other than 
drug-related adverse events or lack of efficacy were recorded as incom-
pliances to drugs. Loss of control visits in the first 24 months and after 
24 months was analyzed and the number of visit losses were separated 
as 1 and ≥2 visits and recorded as incompliance to control visits. Re-
garding compliance with lifestyle changes, weight gain, post-transplant 
smoking and alcohol intake were analyzed. Conditions of recipients re-
garding work activity following transplantation were noted.

Data about the Recurrence of Primary Disease
Recurrence of primary disease in the recipients was analyzed. As a 
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result of liver biopsies and serologic examinations performed during 
follow up of liver transplant patients, recurrences were separated as 
recurrences with serology positive pathologic diagnosis and serology 
negative pathologic diagnosis. During this examination, liver transplant 
patients with persistent positive serology after transplantation were also 
noted and recorded. 

Patient and Graft Endpoint Data
Endpoint data were death and rejection. The rejection was separated 
into groups as clinical, pathologic and clinicopathologic. Clinical patho-
logic data were recorded by also including data showing prior pulsed 
steroid use and its frequency present in the records. Regarding patho-
logic rejection, rejection results stated in liver biopsy samples reported 
by Department of Pathology at the Dokuz Eylül University Hospital 
were recorded. The clinicopathologic rejection was accepted as per-
forming a biopsy to the transplanted liver in patients clinically thought 
to undergo rejection, reporting of the pathology report as rejection and 
administration of pulsed steroid if the patient was clinically suitable. 
Time to death following transplantation was recorded. Causes of death 
were identified and grouped. When it was noted that deaths occurred 
more commonly at an early period, thinking that it could yield globally 
erroneous results in the evaluation of patient compliance, cases fol-
lowed for at least 100 days were isolated and recorded. 

Statistical Analysis
Analysis of study data was carried out using SPSS for Windows version 
16.0. The distribution of the variables was assessed using Kolmogorov-
Smirnov normality tests and histograms. Continuous data were pre-
sented as mean and ± standard deviation. Taking into account sample 
sizes, distributions and data characteristics, the X² test was used for the 
comparison of differences between categorical variables. Yates’ correc-
tion was used for enhancing confidence. If the value expected from the 
analysis results was small, Fisher’s exact test was used instead of the 
X² test. Mann-Whitney U test was used for the correlation between the 
identified groups and data expressed in mean values. Data compared 
with the groups were presented in tables together with p-values. Ka-
plan-Meier and Cox regression tests were used for the evaluation of 
overall and progression-free survival outcomes. Logistic regression test 
was used for prognostic and predictive factors. Two-ended p ≤0.05 was 
considered significant for all analyses.

Results
Demographic Characteristics of the Patients 
Two hundred seventy-eight patients were included in this study, and 
their data were analyzed. One hundred ninety patients (68.3%) were 
male, and 88 (31.7%) were female. Median age of all patients was 49.0 
(18–66). Median body mass index (BMI) was 25.65 (16.1–40), and the 
median BMI of male patients was 25.60 (18.5–38.2) and that of females 
was 25.75 (16.1–40) (p=0.649). BMI was divided into three groups as 
18.5–24.9 (n=112, 40.3%), 25–29.9 (n=124, 44.6%) and ≥30 (n=42, 
15.1%). Patients with comorbidities had higher BMI values (p<0.001). 
Similarly, patients with complications also had significantly higher 
BMI values (p=0.007). Patient compliance was less in the patients with 
high BMI (p=0.022), and this was associated with failure to control 
weight in the case of incompliance with lifestyle changes (p<0.001).
Comorbidities were present in 56.8% of the patients (n=158). The most 

commonly seen comorbid diseases were HT in 74.7% (n=118), DM in 
37.3% (n=59) and HL in 12.7% (n=20). 
Before the transplantation, 61.5% of the patients (n=171) smoked and 
30.6% (n=85) used alcohol. 86.5% of smokers (n=148) (p<0.001) and 
91.8% of alcohol users (n=78) (p<0.001) were male. Alcohol use was 
more frequent in the advanced age group (p=0.028; median age in 
users 51.0). HCC was found at a higher rate in smokers [29.8% of the 
smokers (n=51); p=0.015, odds ratio (OR): 2.1 (1.1–3.8)]. On the other 
hand, a significant correlation was not found between alcohol use and 
HCC (p=0.351). While a significant correlation was not found between 
smoking and metabolic and biliary complications, metabolic compli-
cations were found in 63.3% of the alcohol users (n=110) [p=0.033; 
OR: 1.7 (1.0–2.7)]. Lifestyle incompliance was significantly higher 
following transplantation [p=0.044; OR: 1.6 (1.0–2.8)] in 57.6% of the 
patients using alcohol before transplantation (n=49). 

Developmental Level of the Places Born-lived 
Distribution of liver transplant recipients according to the places where 
they were born and lived is shown in Fig. 1. When the places where the 
patients were born and lived were evaluated according to developmen-
tal level, all of the patients who were born in places with less develop-
ment (level 4–5) lived in developed places (Fig. 2). 
Finally, after separating developmental status data of the places where 
individuals were born and lived into groups of 2 as low and high, they 
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Figure 1. Distribution of patient numbers according to regions.

Figure 2. Distribution of places born and lived according to developmen-
tal status.
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were compared with socioeconomic status data belonging to individu-
als whose Hollingshead indices were calculated. Comparative data are 
shown in Table 1. A statistically significant correlation was found be-
tween the SES of individuals and the developmental level of the places 
born and lived (p=0.008, p=0.038, respectively). 

Social Security Status
Liver transplant recipients were divided into three groups according to 
their social security status:
1. Status: with no social security, green card holder or uses the health 

insurance of a relative [104 patients (37.4%)].
2. Status: Social security institution and social security organization 

for artisans and self-employed [137 patients (49.3%)].
3. Status: Retirement fund [37 patients (13.3%)].
It was noted that women had significantly lower rates of social security 
than men (p<0.001).

Etiologic Causes
Seventeen different etiologic diseases were found as causes of primary 
disease in liver transplant recipients. Viral etiologies (67.3%), Ethylism 
(7.2%), Cryptogenic (11.2%), Biliary tract pathologies (4.3%), Ful-
minant Hepatitis (3.6%), Metabolic Diseases (2.6%), Autoimmune 
Hepatitis (1.19%), Rare (2.8%- Budd-Chiari Syndrome, insufficiency 
of the remaining liver tissue following surgery for hydatid cyst, liver 
metastasis of a neuroendocrine tumor, congenital hepatic fibrosis).

Hepatocellular Carcinoma
Before liver transplantation, HCC was present in 24.8% (n=69) of the 
patients. 84.1% of the cases with HCC were male and 15.9% were fe-
male (p=0.001). When cases were evaluated regarding age, cases with 
HCC were found to be older (median age of those without HCC 47, 
with HCC 52; p<0.001). When patients were evaluated concerning 
prognostic scores, the MELD score was significantly lower in the pa-
tients with HCC (median MELD score in the patients with HCC 12, 
without HCC 16; p<0.001). The rate of HCC was significantly higher 
in patients born in places with low developmental status [p=0.026; OR: 
8 (confidance interval (CI): 1.0–3.3)]. Rate of complications devel-
oping after transplantation was significantly higher in cases known to 

have HCC (complications were noted in 94.2% of patients with HCC; 
p=0.041; OR: 2.9 (1.0–8.6)). Significantly correlated complications 
were neurologic (OR: 1.9 CI: 1.0–3.6; p=0.035), cardiac (OR: 2.1 CI: 
1.1–3.8; p=0.011) and gastrointestinal (OR: 2.0 CI: 1.1–3.7; p=0.011) 
complications. Work activity significantly decreased after transplanta-
tion in 71% of the patients with HCC (p=0.013; OR: 2 (1.1–3.7)).

Data about the Operation
The median duration of the liver transplantation surgery was 400 
(140–960) minutes. The duration of surgery was significantly longer 
in transplantations performed from live donors (p<0.001). Similarly, 
in the analysis between operation time and cold ischemia time using 
the Kruskal-Wallis test, grouped cold ischemia time was significantly 
correlated with the operation time (operation time longest in those with 
cold ischemia time <210 minutes; p<0.001). Re-perfusion syndrome 
was noted in 6.8% (n=19) of the patients. Operation time was signif-
icantly longer in patients with the re-perfusion syndrome (p=0.034).

Donor Data
In this study, 69.4% of the donors (n=193) were male and 30.6% (n=85) 
were female. Those with female donors had significantly higher rates of 
preservation damage (66.7%) compared with those with male donors 
(33.3%) (p=0.026). Median donor age was 32 (12–78 years) and cadaver 
donors were significantly older (p<0.001). Of the donors, 55% (n=153) 
were live donors and 45% (n=125) were cadaveric donors. 1-year survival 
rates of total transplantations performed between 2006 and 2011 were 
78.4% (n=98) in cadaveric donors and 76.4% in live donors (n=117).

Patient Follow-up
Follow-up
Median follow up values were 46.7 (0–89.3 months), 1400.5 (0–2679 
days). In the patients that died, the median follow up values were 1.1 
(0–72 months), 32.0 (0–2163 days). Analyses carried out between fol-
low up time and other data showed that a high developmental level of 
the places resided by the patients significantly prolonged follow up time 
and this was independent of the places of birth or socioeconomic status 
of the individuals [place with a high developmental level 40.2 (0–89.3 
months), 1205 (0–2679 days); p=0.05]. 

Complications
The most frequently seen complications were metabolic complications 
with 59.4% (n=165), and the most frequently seen metabolic compli-
cations were impaired renal function (RF) tests and electrolyte imbal-
ances with 76.6% (n=127).

Immunosuppressive Drugs
Patients who underwent liver transplantation used 17 different immuno-
suppressive drugs and their combinations. Drugs or their doses were 
changed in 11.5% (n=32) of the patients due to drug adverse effects 
or inefficacy. Adverse effects were in the form of RF and electrolyte 
disorders [5.4% (n=15)], toxicity in the skin and adnexal places [1.8% 
(n=5)] and gingival hyperplasia [0.7% (n=2)]. Drugs were inefficient in 
3.6% (n=10) of the patients. Rejection was significantly more common 
in patients using cyclosporine [(15.3% (n=15)] compared with the pa-
tients not using it [p=0.050; OR: 2.1(1.0–4.6)]. 

Table 1. Correlation between the SES of the individuals and 
SES of places born and lived

  Hollingshead index Total p

  Low  High

Birth place

 Low  125 24 149

 High  91 38 129 0.008

Total 216 62 278

Place lived

 Low  87 16 103

 High 129 46 175 0.038

Total 216 62 278
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Recurrence of Hepatitis
Recurrences were recurrence of hepatitis B virus (HBV) and hepatitis 
C virus (HCV). In only one case, primary biliary sclerosing cholangi-
tis signs were seen to recur after transplantation. Hepatitis recurrences 
were analyzed in two groups as recurrences with seropositive patho-
logic diagnosis and recurrences with a seronegative pathologic diagno-
sis. According to this division, the seropositive group was seen at a rate 
of 9.4% (n=26) and the seronegative group at 2.9% (n=8). Of the 26 
seropositive cases, 76.9% (n=20) had HCV and 23.1% (n=6) had HBV.

Patient Compliance
Drug, control visit and lifestyle incompliances and decreased work ac-
tivity were analyzed under the heading of general patient incompliance. 
Incompliance was noted in 190 patients and in 66.3% of males (n=126) 
and 33.7% of women (n=64); (p=0.285). The correlation between pa-
tient compliance and the developmental level of the places where pa-
tients were born and lived was analyzed and significant data are shown 
in Table 2. No significant correlation was found between patient com-
pliance and rejection (p=0.886). 

Educational Status
Liver transplant recipients consisted of 23 illiterate patients (8.3%), 
140 elementary school graduates (50.4%), 38 middle school graduates 
(13.7%), 47 high school graduates (16.9%), 19 vocational school grad-
uates (6.8%) and 11 university graduates (4.0%) in a total of six groups.

Vocational Status
Occupations of the recipients were analyzed before grouping them. Ac-
cordingly, 55 (19.8%) were housewives, 56 (20.1%) were freelancers, 
55 (19.8%) were laborers, 16 (5.8%) were civil servants, 14 (5.0%) 
were teachers, 26 (9.4%) were farmers, 8 (2.9%) were drivers, 6 (2.2%) 
were tradesmen, 5 (1.8%) were engineers and 35 (13.3%) were other 
professionals.

Identified occupations were later classified into major occupational 
groups designated by the Turkish Statistical Institution. A signifi-
cant difference was not found between vocational status and gender 
(p=0.061). Similarly, data about graft and patient survival, patient 
compliance and complications concerning educational and voca-
tional status in the follow up of liver transplant recipients are shown 
in Table 3.

Socioeconomic Status of the Patients
Socioeconomic status (SES) was assessed using the HI calculated with 
the educational status and occupational group data. Accordingly, the 
patients were divided into four categories as having a HI of <21: 183 
patients (65.8%), of 21–34: 33 patients (11.9%), of 34–48: 27 patients 
(9.7%) and of ≥ 48: 35 patients (12.6%). The first two groups had low 
SES, and the last two groups had high SES. In addition, the correlation 
between SES and graft and patient survival, patient compliance and 
developing complications are shown in Table 4.

Rejection
While only clinical rejection developed in 19.4% of the patients 
(n=54), pathologic rejection was seen in 4.0% (n=11) and clinic-
pathologic rejection in 9.3% (n=26). 50% of the patients with rejection 
were male (n=13) and 50% (n=13) were female. Median time to the 
development of clinic-pathologic rejection was 186.5 (1–1198) days. 
The latest rejections occurred in patients with ethylism (695±174 
days) and the earliest rejections developed in patients transplanted 
for cryptogenic liver failure (9.0 days) (p=0.019). Rejection occurred 
early in the patients with prolonged cold ischemia time (>540 min-
utes) (34.0 days), and in those with cold ischemia time (<210 min-
utes), rejection developed later (553.5±103 days) (p=0.001). Median 
age of the patients developing rejection was 49 years (26–61). BMI 
of patients developing rejection was between 25 and 29.9 in 55.2% 
(n=16) (Table 5).

Table 2. Correlation of the patient compliance with the developmental level of the places born and lived

  Developmental status of place lived Developmental status of birthplace

  H L p OR H L p OR

 Lifestyle incompliance

 Y 72.6% (98) 44.8% (73) 
0.001 1.5

 42.2% (57) 57.8% (78) 
0.174 1.3

 N 53.8% (77) 46.2% (66)   50.3% (72) 49.7% (71)

 Weight control incompliance

 Y 73.9% (85) 26.1% (30) 
0.001 1.6

 42.6% (49) 57.4% (66) 
0.287 1.2

 N 55.2% (90) 44.8% (73)   49.1% (80) 50.9% (83)

Visit incompliance

 Y 58.6% (68) 41.4% (48) 
0.206 1.3

 39.7% (46) 60.3% (70) 
0.056 1.5

 N 66% (107) 34.0% (55)   51.2% (83) 48.8% (79)

<24 month visit loss

 Y 50.8% (30) 49.2% (29) 
0.030 1.8

 37.3% (22) 62.7% (37) 
0.114 1.6

 N 66.2% (140) 33.8% (74)   48.9% (107) 51.1% (112)

≥2 visit loss

 Y 58.1% (25) 41.9% (18) 
0.477 1.2

 32.6% (14) 67.4% (29) 
0.048 1.9

 N 63.8% (150) 36.2% (85)   48.9% (115) 51.1% (120)
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Death
During the post-transplant follow up, 22.7% (n=63) of the patients died. 
63.4% of the deaths (n=40) occurred within the first 100 days and 75% of 
them (n=30) occurred in the first month. 74.6% (n=47) of the patients who 

died were male and 25.4% (n=16) were female. On the other hand, there 
was no significant difference in the death rates concerning years (p=0.364).

When the correlation between causes of liver failure and death was 
evaluated, 23.8% (n=15) of the patients who died underwent transplan-

Table 3. Data about patient and graft survival, patient compliance and complications concerning educational and vocational status 
in liver transplant recipients

   ES     VS

Graft failure (%/n)
 Clinical 
 Pathologic
Clinicopathologic
Death (%/n)
Died >100 days
Cause of death (%/n)
 Infection 
 Cardiac
 Respiratory 
 Other 
Patient incomplian t(%/n)
 Drugs 
 Visits 
 <24months
 >24months
 1visit
 ≥2visits
Lifestyle weight
 Smoking
 Alcohol
Complications (%/n)
 Surgical 
 Metabolic
 Neurologic
 Cardiac
 Infection 
 Neoplasia
 Other 
 Vascular
 GIS
 Rheumatologic
 Biliary
Incisional hernia (%/n)
Less work act. (%/n)
Follow up (days/months) 
(mean±SD)
Primary (%/n) recurrent disease
Post-transplant(%/n) 
serology(+) continue
Immunosup (%/n).
ineffective/adv. eff
Reperfusion synd.
Preservation damage

Low (n=201) 

18.9 (38)
3.0 (6)
8.5 (17)
22.4 (45)
9.0 (18)
10.0 (20)
7.0 (14)
2.5 (5)
3.0 (6)
70.6 (142)
15.9 (32)
44.8 (90)
22.9 (46)
21.9 (44)
27.9 (56)
16.9 (34)
49.3 (99)
41.8 (84)
11.4 (23)
3.0 (6)
87.1 (175)
16.9 (34)
58.2 (117)
18.9 (38)
24.9 (50)
64.7 (130)
7.5 (15)
64.7 (130)
21.4 (43)
57.7 (116)
5.0 (10)
20.4 (41)
10.0 (20)
60.7 (122)
42.5±25.8 (months) 

1275.3±775.1 (days)
10.0 (20) 

12.4 (25)
10.4 (21)
8.0 (16)
3.5 (7)

High (n=77)

20.8 (16)
6.5 (5)
11.7 (9)
23.4 (18)
6.5 (5)
7.8 (6)
5.2 (4)
3.9 (3)
6.5 (5)
61.0 (47)
6.5 (5)
33.8 (26)
16.9 (13)
16.9 (13)
22.1 (17)
11.7 (9)
46.8 (36)
40.3 (31)
10.4 (8)
6.5 (5)
87.0 (67)
18.2 (14)
62.3 (48)
23.4 (18)
24.7 (19)
59.7 (46)
9.1 (7)
58.4 (45)
22.1 (17)
53.2 (41)
6.5 (5)
18.2 (14)
7.8 (6)
51.9 (40)
45.2±26.9 (months) 

1357.0±808.0 (days)
18.2 (14) 

18.2 (14)
13.0 (10)
3.9 (3)
2.6 (2)

p

0.724
0.180
0.408
0.860
0.505
0.580
0.787
0.689
0.184
0.124
0.038
0.096
0.273
0.355
0.327
0.281
0.709
0.817
0.803
0.184
0.991
0.803
0.531
0.406
0.972
0.445
0.653
0.335
0.901
0.502
0.566
0.678
0.580
0.186
0.369 

0.372
0.061 

0.217
0.547
0.229
1.000

p

0.719
0.730
0.404
0.465
0.195
0.542
0.258
1.000
0.332
0.171
0.106
0.048
0.676
0.046
0.897
0.004
0.681
0.715
0.834
0.091
0.264
0.595
0.227
0.599
0.393
0.680
0.618
0.356
0.402
0.278
1.000
0.793
0.542
0.448
0.525 

0.525
0.103 

0.053
0.496
0.579
0.692

Low (n=211)

19.9 (42)
3.8 (8)
8.5 (18)
23.7 (50)
9.5 (20)
10.0 (21)
7.6 (16)
2.8 (6)
3.3 (7)
70.1 (148)
15.2 (32)
45.0 (95)
21.8 (46)
23.2 (49)
26.1 (55)
19.0 (40)
47.9 (101)
40.8 (86)
11.4 (24)
2.8 (6)
85.8 (181)
16.6 (35)
57.3 (121)
19.4 (41)
26.1 (55)
64.0 (135)
7.1 (15)
64.5 (136)
22.7 (48)
58.3 (123)
5.7 (12)
19.4 (41)
10.0 (21)
59.2 (125)
42.7±26.3 (months) 

1281.7±790.5 (days)
10.4 (22) 

12.1 (27)
10.4 (22)
7.6 (16)
3.8 (8)

High (n=67)

17.9 (12)
4.5 (3)
11.9 (8)
19.4 (13)
4.5 (3)
7.5 (5)
3.0 (2)
3.0 (2)
6.0 (4)
61.2 (41)
7.5 (5)
31.3 (21)
19.4 (13)
11.9 (8)
26.9 (18)
4.5 (3)
50.7 (34)
43.3 (29)
10.4 (7)
7.5 (5)
91.0 (61)
19.4 (13)
65.7 (44)
22.4 (15)
20.9 (14)
61.2 (41)
9.0 (6)
58.2 (39)
17.9 (12)
50.7 (34)
4.5 (3)
20.9 (14)
7.5 (5)
55.2 (37)
44.9±25.5 (months) 

1348.9±765.6 (days)
17.9 (12) 

22.2 (12)
13.4 (9)
4.5 (3)
1.5 (1)



doi: 10.14744/hf.2020.0003 Hepatology Forum

31Hepatology Forum 2020 Vol. 1 | 25–36

tation because of HCV-related liver failure, whereas this rate was 12.6% 
(n=27) in the patients that survived (p=0.028; OR: 2.1 (1.0–4.4)). This 
correlation was exactly reversed in the case of delta hepatitis, where 
delta hepatitis was seen in 12.7% (n=8) of deaths and in 26.5% (n=57) 
of the patients who survived (p=0.023; OR: 0.4 (0.1–0.8)). Comorbid 
diseases were seen in 71.4% (n=45) of the patients who died [p=0.008; 
OR: 2.2 (1.2–4.1)]. There was no significant correlation between death 
and education (p=0.860), vocation (p=0.465) and SES (p=480). The 
immunosuppressive drug most frequently used by the patients who died 
was cyclosporine [47.6% (n=30)] [p=0.019; OR: 1.9 (1.1–3.4)]. Death 
was noted at a higher rate in the patients with preservation damage with 
a rate of 7.9% (n=5) [p=0.031; OR: 4.5 (1.1–17.4)]. The most frequent 
cause of death was infections [41.2% of deaths (n=26)].

Survival Analyses
According to the Kaplan-Meier survival analysis of liver transplant pa-

tients, the mean expected survival was 70.3 months (66.1–74.4 months), 
and the survival rate was 77.3%. 6-month survival rate was 85.3%, the 
1-year survival rate was 83.1%, and the 2-year survival rate was 80.9%. 
In men, expected survival was 68.5 months, and the survival rate was 
75.3%. In women, the mean survival was 73.7 months, and the sur-
vival rate was 81.8%; there was no significant difference regarding 
gender (p=0.251). The expected survival was significantly shorter in 
advanced age (p=0.003). The duration and rate of expected survival 
were noted to be higher in those with BMI ≥30 compared with the 
other two groups (p=0.208). (Mean expected survival of 5 patients 
with BMI ≥30 was 78.6 months and the rate of survival was 88.1%). 
When the relation between comorbid diseases and survival was an-
alyzed, the expected duration and rates of survival were seen to be 
significantly higher in those without comorbid diseases than in the 
patients with comorbid diseases (76.5 months and 85% in the patients 
without comorbid diseases; p=0.011). The expected duration and rate 
of survival were significantly shorter in patients with nephropathy. 

Table 4. Data about the correlation between SES and patient and graft survival, patient compliance and complications in liver 
transplant recipients

SES

Graft failure. (%/n)
 Clinical 
 Pathologic
Clinicopathologic
Death (%/n)
Died >100 days
Cause of death (%/n)
 Infection 
 Cardiac
 Respiratory 
 Other 
Complications(%/n)
 Surgical
 Metabolic
 Neurologic
 Cardiac
 Infection 
 Neoplasia
 Other 
 Vascular
 GIS
 Rheumatologic
 Biliary
Incisional hernia (%/n)
Less work act.(%/n)
Follow up (days/months) (meant±SD)
Primary (%/n) recurrent disease
Post-transplant (%/n) serology (+) continue
Immunosup (%/n)
ineffective/adv eff
Reperfusion synd.
Preservation damage

Low (n=216)

19.4 (42)
3.7 (8)
9.3 (20)
23.6 (51)
9.3 (20)
10.2 (22)
7.4 (16)
2.8 (6)
3.2 (7)

85.6 (185)
17.1 (37)
57.4 (124)
19.0 (41)
25.9 (56)
63.4 (137)
6.9 (15)
64.8 (140)
22.2 (48)
58.3 (126)
6.0 (13)
19.0 (41)
9.7 (21)
60.2 (130)
1283.7±788.4 (0–2679)
42.7±26.2 (0–89.3)
10.2 (22)
12.0 (26)
10.6 (23)
7.4 (16)
3.7 (8)

p

0.987
0.713
0.233
0.480
0.265
0.373
0.380
1.000
0.271

0.194
0.910
0.218
0.367
0.426
0.940
0.470
0.229
0.629
0.243
0.534
0.531
0.693
0.228
0.569
0.571
0.052
0.074
0.619
0.581
0.689

High (n=62) 

19.4 (12)
4.8 (3)
14.5 (9)
19.4 (12)
4.8 (3)
6.5 (4)
3.2 (6)
3.2 (2)
6.5 (4)

91.9 (57)
17.7 (11)
66.1 (41)
24.2 (15)
21.0 (13)
62.9 (39)
9.7 (6)
56.5 (35)
19.4 (12)
50.0 (31)
3.2 (2)
22.6 (14)
8.1 (5)
51.6 (32)
1347.5±771.6 (0–2552)
44.9±25.7 (0–85.1)
19.4 (12)
21.0 (13)
12.9 (8)
4.8 (3)
1.6 (1)
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The expected survival was 56.7 months and the rate was 60.9% in the 
patients with nephropathy (p=0.049).
Correlation between causes of liver failure and survival was analyzed, 
and the expected duration and rate of survival were significantly less 
in patients undergoing transplantation because of HCV-related liver 
failure (59.3 months and 64.3%; p=0.041). No significant difference 
was found in survival analyses performed regarding educational status, 
vocational status, developmental level of the places born and lived and 
SES (Fig. 3, 4). 
The expected duration and rate of survival were significantly lower 
in the patients using cyclosporine (63.2 months; survival rate 69.4%; 
p=0.015). The duration and rate of survival were significantly less in 
patients with reservation damage (28.4 months; survival rate 44%; 
p=0.006). Among the metabolic complications, the expected duration 
and rate of survival were significantly less in patients with RF and elec-
trolyte disorders (RF-e) (51.4 months and 55.9%; p<0.001). The ex-
pected duration and rate of survival were significantly less in patients 
with infectious complications (63.1 months; 71.3%; p=0.001). Among 
pulmonary infections, fungal pneumonia had the lowest survival rate 
(survival rate of 16.7%). 
The expected duration and rate of survival were significantly less in the 
patients with vascular complications (49.3 months; 53.3%; p<0.001). 
When subtypes of vascular arterial complications were analyzed con-
cerning survival, the expected survival was 37.1 months and survival 
rate was 40% in arterial thrombosis, survival was 50.2 months and sur-

vival rate was 66.7% in arterial stenosis or insufficiency and survival 
was 9.4 months and survival rate was 10% in hemorrhagic complica-
tions (p<0.001).

Discussion
With advanced surgical techniques, improved postoperative care and 
the introduction of new immunosuppressive drugs, liver transplanta-
tion has become the most effective treatment method for end-stage 
liver disease patients. In addition to the prolonging survival of many 
patients, liver transplantation requires long term close follow up and 
care because of many factors affecting graft or patient survival.[13] Cur-
rently, there are not sufficient organs obtained from cadavers to meet 
the increasing number of patients with liver failure almost in all coun-
tries. Under the present conditions, patient selection, the timing of the 
transplantation and post-transplant patient follow up are vital for the 
planning of an effective organ distribution.[14]

Patient incompliance is an important cause of rejection and graft loss. 
Educational and socioeconomic status of the patients has been associ-
ated with the delayed application for transplantation, difficulties in the 
management of post-transplant patients and incompliance with med-
ical therapy. In the study of Yoo et al.[15] education was found to have 
a marginal effect on the outcomes. In the study, the survival of high 
school graduates was found to be lower than that of university gradu-
ates. While the survival of individuals with private insurance was bet-
ter than that of the individuals with state insurance, African Americans 

Table 5. Data with significant correlation with rejection

 Rejection  p OR t

 Yes No

“Other’’ etiologic causes  34.5% (10) 12.0% (30) 0.003 3.8 40 (14.4%)

Preservation damage 10.3% (3) 2.4% (6) 0.022 4.6 9 (3.2%)

Digestive tract complication 79.3% (43) 53.8% (134) 0.009 3.2  157 (56.5%)

Viral hepatitis recurrence 30.8% (8) 10.3% (26) 0.043 3.8  34 (12.2%)

Decreased work activity 75.9% (22) 56.2% (140) 0.042 2.4  162 (58.3%)

Gender female 50.0% (13) 29.8% (75) 0.035 2.3 88 (31.7%)
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Figure 3. Survival curve concerning education level.
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Figure 4. Survival curve concerning SES.



doi: 10.14744/hf.2020.0003 Hepatology Forum

33Hepatology Forum 2020 Vol. 1 | 25–36

had lower rates of 5-year survival than white Americans when SES and 
other factors affecting survival were excluded.
Obesity can be seen in approximately 20% of the patients following 
liver transplantation.[16] Although there are publications in the litera-
ture reporting that obesity-associated mortality increases following 
transplantation, there are also studies reporting that it does not have 
an important contribution to mortality.[17–19] In our study, BMI was also 
significantly higher in patients with complications. In addition, patient 
compliance was found to be less in patients with high BMI and that 
this condition was due to the inability to control weight in lifestyle in-
compliance. On the other hand, lifestyle incompliance (particularly diet 
incompliance) was more in the patients living in developed places.
In our study, 28% of the patients who died after transplantation had 
comorbidities, and 15.0% did not have comorbid diseases. Regarding 
the correlation between comorbid diseases and survival, the expected 
duration and rate of survival were found to be significantly higher in 
the patients without comorbid diseases. In the study of Wasilewicz et 
al.[20] analyzing the effects of comorbidities in the post-transplantation 
period on survival in liver transplant patients, 23 of 169 patients (14%) 
were lost within the first one month. Fifty-one patients had at least 
one comorbid disease, but there was no statistical difference between 
patients who survived and died regarding the effects of comorbidities 
on survival.
In Yoo et al.’s[15] study carried out on liver transplant recipients, pa-
tients living in the United States were classified according to the in-
come status of the places they resided depending on their postal code 
and found that this had an impact on their survival. In our study, visit 
incompliance during the first two years was found at a higher rate in 
those living in places with low developmental status, and the most 
frequent causes were distance to the transplantation center and poor 
economic status. Similar to the results of our study, a marked corre-
lation was found between patient incompliance and low SES in liver 
transplant recipients.[21]

In our country, health insurance is state-sponsored at a high rate. The 
presence of health insurance also influences patient compliance. In our 
study, patients with low category health insurance had higher visit in-
compliance. In the study carried out by Yoo et al.[15] on liver transplant 
recipients in the US, health insurance was divided into five categories 
according to the system present in the country and its effect on survival 
was analyzed. The presence of private health insurance significantly 
affected their survival. Although a direct effect of health insurance 
level on survival could not be shown in our study, due to its significant 
correlation with visit incompliance, socioeconomic status and devel-
opmental level of the birthplaces, these factors should be kept in mind 
in the follow up of these patients. In addition, its effect on survival can 
be demonstrated in studies with longer follow up and a higher number 
of patients. 
When the effects of etiologic causes on survival were analyzed, 
12-month survival was significantly lower in the patients who under-
went liver transplantation because of HCV compared with the patients 
who did not have HCV (73.8% vs. 84.7%; p=0.041), whereas 12-month 
survival was significantly higher in patients undergoing liver transplan-
tation because of delta hepatitis (93.8% vs. 79.8%; p=0.023). In the 
prospective study performed by Gambato et al.[22] entitled the effects 
of donor and recipient data on the outcomes, the effects of liver fail-
ure cause on patient and graft survival were analyzed. Similar to the 
data mentioned in our study above, HCV was reported to be seen at an 
advanced age and to markedly decrease survival, but no results were 

reported regarding delta hepatitis. In this study, which was performed in 
Italy, 34% of the patients who underwent liver transplantation had HCC 
and HCV was the most common etiologic disease (40%) that was asso-
ciated with HCC in this study. A significant correlation was not found 
between survival and HCC. While the median MELD value was higher 
in the patients without tumors, the median MELD value was lower in 
the cases with HCC, as was expected. Similar results were also ob-
tained in the correlation analysis performed in our study between HCC 
and MELD and survival. While no effect of HCC was found on cu-
mulative survival, interestingly, the same rates were found for median 
MELD values. In addition, in our study, we also found the correlation 
of Child score with HCC, which is outside MELD as a prognostic scor-
ing system. Different from the study of Gambato et al.[22] the etiologic 
disease that showed the highest rate of association with HCC was HBV 
in our study and this association significantly increased HBV-related 
HCC by 3.7-fold. This difference in the association of HCC with hep-
atitides may be because chronic HCV infection has become the most 
frequent agent in patients with chronic hepatitis, liver failure, hepato-
cellular cancer development and patients requiring liver transplantation 
because of regular immunization programs conducted against HBV in 
western societies.[23]

In our study, it was found that complications developed in 95.7% of the 
patients with HCC who underwent liver transplantation and the pres-
ence of HCC significantly increased the development of complications 
by 2.9-fold. Complications found to be significantly correlated were 
neurologic, cardiac and gastrointestinal complications. In the study by 
Yong Lei et al.[24] 10 complications were found in 31 of the 102 patients 
with HCC who underwent transplantation and the severity of compli-
cations was also reported. These complications were biliary leakage, 
intra-abdominal hemorrhage, wound site infection, pleural effusion, 
respiratory failure, ileus, thrombosis of the hepatic artery, subphrenic 
abscess, liver failure and rejection. In our study, at least one complica-
tion developed in 88.5% (n=246). While the most frequent complica-
tions were metabolic complications, with a rate of 59.4%, impaired RF 
and electrolytes were the most frequent metabolic complications, with a 
rate of 76.6%. The rates of acute renal failure after liver transplantation 
were reported between 40% and 70% in various studies.[25]

Median donor age was 32 years, and a significant correlation was not 
found between patient and graft survival and donor age. In a study per-
formed in Spain and analyzing the effects of donor age on patient and 
graft survival, donors aged 60 years and above were included and it 
was seen that advanced donor age did not have an effect on patient 
and graft survival.[26] In our study, there were no differences in 1-year 
survival rates of recipients in terms of donor type in the total transplan-
tations performed between 2006 and 2011. In another study examining 
the effects of live and cadaveric donors on patient and graft survival, no 
differences were noted concerning patient survival, whereas graft sur-
vival was significantly shorter in transplantations from live donors.[27]

The most frequently used immunosuppressive combination in our cen-
ter was cyclosporine+ mycophenolate mofetil combination, while in the 
study of Loeches et al.[28] this was tacrolimus+ mycophenolate mofetil. 
The most frequent adverse effect of frequently used cyclosporine and 
tacrolimus is nephrotoxicity.[15] Similarly, RF and electrolyte disorders 
were also the most frequent adverse effects related to immunosuppres-
sives in our study. 
While the recurrence of primary disease after transplantation is most 
frequently related to hepatitis B in our country, it is related to hepatitis C 
in the US and Europe.[29] Contrary to our expectations, the recurrence of 



Research Article Patient-graft survival

34 Hepatology Forum 2020 Vol. 1 | 25–36

primary disease was most frequently related to hepatitis C in our study 
(76.9%). This was attributed to the administration of immunoglobulins 
to all patients with hepatitis B after transplantation and the use of new 
antivirals against lamivudine resistance. 
In our study, at least one of the drugs, visit and lifestyle incompliances 
were present in 190 patients. Lifestyle incompliance was encountered 
the most. Work activity decreased in 162 of 190 patients. Weight gain 
was most common in lifestyle incompliance. Patient compliance did 
not have any significant effect on graft and patient compliance. How-
ever, low levels in parameters, such as educational, vocational status 
and SES, were found to be correlated with patient compliance. Drug 
incompliance was more in the patients with low educational status; visit 
incompliance was more in the patients with low vocational status and 
visit incompliance was more in the patients with low SES. Therefore, 
if studies with a higher number of patients and longer follow up are 
performed, taking these factors into account in the patient selection and 
follow up, effects on patient and graft survival can also be shown. 
In our study, no significant correlation was found between SES and 
factors affecting patient and graft health like patient survival, the recur-
rence of primary disease, drug adverse effects and inefficacy, complica-
tions, rejection and death. While there are studies in the literature about 
the effects of SES on patient and graft survival, there are also studies 
showing that it has no effect. In the study of Yoo et al. from Johns 
Hopkins University evaluating 276 patients about the effects of socioe-
conomic status on the results of liver transplantation, socioeconomic 
status was determined using the HI used in the manner that it was used 
in our study. In this study, patient and graft survival were compared 
with the four groups determined with the Hollingshead index, and SES 
was found to be ineffective on patient and graft survival.[30] In the re-
search conducted by Gruttadauria et al.[14] in Italy, educational status 
was found to be effective on patient survival. The analysis revealed that 
high educational level decreased post-liver transplantation deaths by 
0.6-fold and high SES by 0.1-fold, and Kaplan-Meier survival analysis 
revealed a significant correlation with education and SES. There are 
limitation factors for both studies. The groups in the HI of the first study 
were determined randomly as quartiles and may not reflect real-life so-
cial characteristics. In addition, the insufficient number of patients and 
follow up may have affected study outcomes in the first study. On the 
other hand, SES was not grouped appropriately in the second study. 
SES was grouped only according to occupations in this study and oc-
cupational characteristics were not determined in sufficient scales to 
reflect real society. Occupational groups were stratified as an unoccu-
pied, housewife, qualified-unqualified workers and managers, and were 
classified as low and high according to this. Likewise, the number of 
patients and follow up of this study may not be adequate. 
In our study, the rate of rejection was 9.3% in liver transplant patients. 
Rates of acute rejection following liver transplantation are given as 
25%–30% in the literature.[31] Among etiologic diseases, ethylism took 
the longest time for rejection to occur and the earliest rejection occurred 
in patients who underwent transplantation because of cryptogenic liver 
failure. Cold ischemia time was inversely proportional to the time to 
rejection and prolonged cold ischemia time was associated with early 
rejection. It was shown in a study that cold ischemia time caused rejec-
tion by increasing the risk of hepatic artery thrombosis.[32] Other fac-
tors associated with rejection were other etiologic causes, preservation 
damage, digestive tract complications, and recurrence of viral hepatitis 
and decreased work activity. The risk of the rejection was increased 
3.8-fold in patients undergoing transplantation as a result of liver failure 

due to other etiologic causes. In a study analyzing the risk factors for 
chronic rejection in patients undergoing liver transplantation, the rejec-
tion was found at higher rates in patients undergoing transplantation 
because of liver failure due to other etiologic causes compared with the 
viral hepatitis group.[33] The rejection rate of the graft increases with 
the severity of preservation damage. In the study of Howard et al.,[34] a 
positive correlation was shown between preservation damage and acute 
cellular rejection. In our study, preservation damage increased the odds 
of rejection 4.6-fold, and it increased 3.2-fold in those with digestive 
tract complications. It was found that the possibility of rejection in-
creased 3.8-fold in patients with recurrent viral hepatitis after transplan-
tation, and the highest rejection rate was seen in patients with recurrent 
HBV. HBV re-infection usually develops in the first six months after 
the transplantation. Decreased work activity increased 2.4-fold in the 
patients developing rejection compared with the patients who did not. 
This was thought to cause a decrease in the work activity of patients 
because of frequent outpatient visits and hospital admissions caused by 
rejection induced clinical and laboratory signs.
The rate of mortality was 22.7% in our study. Deaths were seen most 
frequently in the first month. One-year survival rates of total transplan-
tations performed between 2006 and 2011 according to donor type were 
78.4% in cadavers and 76.4% in live donors. On the other hand, 73.5% 
of a total of 1001 transplantations performed by 2012 in our coun-
try were from live donors and the mortality rate was15.7%, whereas 
26.4% were transplanted from cadavers and mortality rate was 19.2%. 
In the study performed by Weber et al.[35] in the US, the presence of 
nephropathy before and after transplantation was associated with se-
vere mortality and morbidity. They stated that it is important to evaluate 
nephropathy before transplantation because in the case of a severe renal 
failure before transplantation, transplantation of both kidney and liver, 
which are rather difficult to obtain, will be required. They also stated 
that evaluation of renal insufficiency by testing for creatinine level only 
before transplantation would not be right, and evaluating for a hep-
atorenal syndrome, which has high mortality, particularly during this 
period, is important regarding the prevention of mortality. Similarly, 
8.3% of the patients in our study had nephropathy and the rate of RF 
and electrolyte disorders after transplantation was increased 3.9-fold 
in 73.9% of these patients. The presence of nephropathy before trans-
plantation increased the odds of mortality 2.2-fold. The complication of 
nephropathy developing after liver transplantation is almost a rule. Its 
most important cause is the toxicity of cyclosporine or tacrolimus used 
as immunosuppressives. Renal ischemia occurring during the anhep-
atic period, hypotension, and other nephrotoxic drugs may cause renal 
failure. While the complication of nephropathy developing after trans-
plantation causes a 16.7-fold increase in the possibility of mortality, 
nephropathy rate was highest in patients using steroids with calcineurin 
inhibitors like tacrolimus or cyclosporine.
In the 4000-case series of Pittsburgh University published in 2000, 1-, 
5-, 10- and 15-year survival rates were 79%, 67%, 57% and 50%, re-
spectively. The most important cause of mortality in this series was an 
infection, with a rate of 28.4%.[29] Similarly, the most frequent cause 
of mortality was an infection in our study (41.2%). Although the most 
frequent cause of death was an infection, the complications that caused 
mortality at a higher rate when they occurred were cardiac and meta-
bolic complications, and infections caused a 2.8-fold increase in the 
possibility of mortality. While pulmonary infection-induced mortality 
was the most frequent among infectious diseases (69.8%), the infec-
tious disease that increased the odds of mortality at the highest rate was 
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a hematologic infection. Among pulmonary infections, bacterial infec-
tions caused mortality most frequently (43.0%), and the pulmonary 
infection with the highest rate of mortality was fungal pneumonia. 
Similarly, it has been reported in the literature that bacterial infections 
make up 50%–60% of all infections in transplant patients, and fungal 
infections were severe infections with high mortality.[29]

The limitations of our study were patient number and duration of follow 
up, as well as the HI used for calculating SES. The limitations of the HI 
were the exclusion of factors other than education and occupation that 
can affect SES and obtaining results different from actual SES because 
of the random grouping of the results into quartiles. To our knowledge, 
there is not any research about this subject in our country and there 
are also very few studies in the literature, which remained under-re-
searched. However, our study is the study with the highest number of 
patients among the studies available in the literature. If studies with 
longer follow up and a higher number of patients are designed, more 
significant results can be obtained about the subject.

Conclusion 
Liver transplantation is the only treatment modality of end-stage liver 
disease. The most important problem of liver transplantation performed 
at increasing rates in multiple centers is obtaining sufficient donors 
and this problem is not predicted to be surpassed in the near future. 
Therefore, in addition to performing organ transplantations to suitable 
recipients at a suitable time with the available means, determining a 
follow-up and treatment plan depending on the characteristics of the pa-
tients beforehand is also important for the success of transplantations. 
Socioeconomic status and educational level of patients are the deter-
mining characteristics of patient compliance that affects the success of 
liver transplantation that can be predicted before transplantation. In our 
study, we also analyzed other factors thought to affect patient and graft 
survival, primarily socioeconomic and cultural status and educational 
level. These factors were parameters like demographic data of the pa-
tients, developmental level of the places born and lived, health insur-
ance status, surgical data, adverse effects of the immunosuppressive 
drugs used, and complications developing during patient follow up af-
ter transplantation, the recurrence of primary disease and patient com-
pliance. Although a direct effect of SES on patient and graft survival 
could not be shown, other than patient and graft survival, vocational 
and educational status that determine SES should be considered before 
the transplantation and during follow up of patients because of their 
significant correlation with parameters that may affect success of the 
liver transplantation like etiologies of liver failure, comorbid diseases, 
history of alcohol use, developmental level of the places born and lived, 
social security status, and drug and visit incompliance.
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