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Abstract: The overall success of orthotopic liver transplantation
(OLTX) includes not only survival, but quality of life (QOL) as well.
We studied one controversial group of OLTX recipients, patients trans-
planted for alcoholic liver disease (Laennec’s), to determine if their
post-OLTX QOL was similar to that of patients transplanted for non-
alcoholic liver disease (non-Laennec’s). Over a 10-yr period, patients
undergoing OLTX at our institution were asked to complete a QOL
questionnaire addressing a wide range of topics from demographics and
employment to symptom distress/frequency, activities of daily living,
and effect of loss of health on daily life. Twenty-four Laennec’s and
100 non-Laennec’s OLTX recipients completed the questionnaire at
both their 2- and 5-yr follow-up visits at our institution. Both groups
were well-matched in age, race, and patient location status at the time
of OLTX. No significant differences could be detected between Laen-
nec’s and non-Laennec’s scores regarding overall QOL, including one’s
ability to function, health perception, and self-perception at 2 and 5
years post-OLTX, and between 2 and 5 years post-OLTX. Although
not between groups, a significant difference was noted regarding pa-
tients’ satisfaction with life, with less satisfaction reported at the 5-yr
versus the 2-yr time point post-OLTX. Rates of current/recent employ-
ment between both groups were also similar at 2 years post-OLTX,
and again at 5 years post-OLTX. We conclude that overall QOL and
employment levels appear similar between patients transplanted for al-
coholic and non-alcoholic liver disease. This similarity appears to ex-
tend to 5 years post-OLTX.
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Orthotopic liver transplantation (OLTX) has be-
come the treatment of choice for end-stage liver
disease of various etiologies. Focus on its applica-
tion has expanded to include not only patient
survival, but monetary cost and social impact as
well (1). With the expense of OLTX averaging
around $288000 per patient within the 1st year (2),
issues such as quality of life (QOL) and long-term
functional recovery have become an important

means of evaluating cost-utility and cost-effective-
ness of this therapy.

Most past studies examining QOL among liver
transplant patients have reported on improvements
made within the transplant population as a whole,
generally irrespective of variance in patients’ pre-
OLTX diagnoses (3–7). Some investigators, how-
ever, have reported conflicting findings on patients’
QOL in light of patients’ pre-OLTX illnesses, in
particular, alcoholic versus non-alcoholic liver dis-
ease (8, 9). With alcoholic liver disease having
taken center-stage as one of the leading causes for
adult liver transplantation within the United States

1 Presented in part at the conference entitled ‘Liver Transplan-
tation for Alcoholic Liver Disease’ December 1996, National
Institutes of Health, Bethesda, MD, USA.
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(10), the need for more conclusive study on this
topic has become evident. The aim of this study
was to compare the QOL of OLTX recipients
transplanted for alcoholic liver disease, Laennec’s
cirrhosis, with that of OLTX recipients trans-
planted for non-alcoholic liver disease for a period
extending to 5 years post-OLTX.

Patients and methods

From October 1989 to July 1994, 628 adult pa-
tients underwent OLTX at our institution. All pa-
tients transplanted during that period were asked
to complete a QOL questionnaire at their initial
pre-OLTX evaluation and again post-OLTX at 1-,
2- and 5-yr follow-up visits at our institution.
Administration of the assessment tool was self-re-
port with no restrictions placed on patients’ ob-
taining help from others to complete the form.
This questionnaire, a modified version of the Na-
tional Institute of Diabetes, Digestive and Kidney
Diseases liver transplantation QOL form (4), ad-
dressed a wide range of topics describing patient
demographics, employment, symptom distress and
frequency, activities of daily living, and effect of
loss of health on daily life. Core questions came
from well-recognized and validated instruments
measuring QOL among the acutely and the chron-
ically ill, including: the Karnofsky Performance
Status Scale, the Sickness Impact Profile, the Index
of Well-Being, the Medical Outcomes Survey
(MOS 20), and the Nottingham Health Profile (3,
11–16). All of these indices in their original form
were designed to be interviewer-administered,
whereas our questionnaire was designed for self
(patient)-administration. Because all the instru-
ments compiling our QOL questionnaire were con-
sidered valid measuring tools, our instrument, in
turn, was also considered a valid measuring tool.
Internal consistency reliability of our questionnaire
was tested, resulting in a Cronbach’s coefficient
alpha of 0.97.

Patients completing our QOL questionnaire at
both their 2- and 5-yr follow-up visits at our insti-
tution were categorized into one of two groups
based on their pre-OLTX diagnoses; Laennec’s
and non-Laennec’s. Criteria used for diagnosing
alcoholic liver disease included a patient’s history
of alcohol abuse/dependence as determined by psy-
chiatric and/or psychosocial evaluation and com-
patible histology on biopsy and hepatectomy
specimens. Patient selection criteria for OLTX in-
cluded the absence of medical contraindications,
favorable psychosocial and/or psychiatric assess-
ment, demonstrated pre-OLTX sobriety, and com-
pliance with medical management. A patient’s

location (home, hospital, ICU) just prior to trans-
plant was used in place of the United Network for
Organ Sharing (UNOS) status scale for clarifica-
tion purposes, as the numbers used to represent
one’s UNOS status have been associated with vari-
ous meanings within the past few years.

For scoring purposes, 88 of the 122 items on the
questionnaire were grouped into one of three cate-
gories and scored only once (the remaining 34
items were descriptive and not designed for scor-
ing). The three categories broadly highlighted one’s
ability to function, health perception, and self-per-
ception as described below:

Ability to function. This group of questions as-
sessed patients’ ability to be active within their
home, social, and work lives. Its subcategory fo-
cused on health limits in activities by assessing any
remaining and/or newly acquired limitations fol-
lowing OLTX.

Self-perception. This category examined a pa-
tient’s self-image post-OLTX and included sub-
scores for symptom frequency (highlighting
changes in patients’ bodily appearance, function,
and/or emotional state), symptom distress (afflic-
tion resulting from physical and/or emotional
changes), and patients’ feelings about life (differen-
tially assessing patients’ satisfaction with life using
adjectives such as: enjoyable vs. miserable, easy vs.
hard, disappointing vs. rewarding, etc.).

Health perception. This category examined a pa-
tient’s perception of his or her health and included
a subcategory assessing the frequency of additional
physical symptoms not assessed within the ‘self-
perception’ category.

All category and subcategory scores were scaled
equally from 0 to 100 points to allow for suitable
comparisons. Higher scores, in all instances,
reflected better QOL. Inclusion of all 88 scoreable
questions constituted one’s overall QOL score.
Post-OLTX employment data at both 2 and 5
years post-OLTX were also compared, although
the structure of these questions was not amenable
to a scoring system. Pre-OLTX and 1-yr post-
OLTX data, although available, were deliberately
not analyzed for this study as previous findings
from our institution have shown that OLTX con-
tinues to improve beyond the 1st year post-OLTX
(4). For the present investigation, we elected to
study those patients in whom QOL may have
stabilized.

Comparisons between scores at different time
points were made using one-way analysis of vari-
ance (ANOVA). Follow-up comparisons between
time points were performed using 2-factor repeated
measures ANOVA. Categorical data were com-
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Table 1. Primary diagnosis of liver disease for Laennec’s and non-Laen-
nec’s patients

Laennec’s Non-Laennec’s
(n=24) (n=100)

0 6Autoimmune
0 18Cryptogenic cirrhosis
0Sub/fulminant hepatic failure 5

Hepatocellular carcinoma 0 2
0Hepatitis B 6
2 19Hepatitis C, non A, non B

21Laennec’s 0
Metabolic 1 2

0Other 6
Other malignancy 0 2
Primary billiary cirrhosis 0 20

0 14Primary sclerosing cholangitis

Results

Twenty-four recipients in the Laennec’s group and
100 recipients in the non-Laennec’s group com-
pleted the QOL questionnaire at both their 2- and
5-yr follow-up visits at our institution. Laennec’s
cirrhosis was found to be the primary diagnosis for
nearly all those in the Laennec’s group, while pri-
mary billiary cirrhosis led as the primary cause of
liver disease among those in the non-Laennec’s
group (Table 1). Patients in both groups appeared
to be well-matched regarding age, race, and patient
location status at the time of surgery (Table 2).
Significant differences were observed, however, be-
tween groups regarding sex, with a greater propor-
tion of males comprising the Laennec’s group than
the non-Laennec’s group (Table 2). Along with
age, race, and patient location status, the two
groups were well-matched in education, marital
status, and type of living arrangements at both 2-
and 5-yr time points post-OLTX (Table 3).

No significant differences could be detected be-
tween Laennec’s and non-Laennec’s scores regard-
ing overall QOL at 2 and 5 years, and between 2
and 5 years post-OLTX. Similarities were also
found between scores on overall health perception
(including symptom frequency), ability to function
(including health limitations), and self-perception
(including symptom distress and symptom fre-
quency) at, and between the 2- and 5-yr time
points post-OLTX (Table 4). A significant differ-
ence was noted, however, when examining the 3rd
subcategory of self-perception, ‘feelings about life’.
This difference, concerning patients’ satisfaction
with life, pointed to variance in scores between
time periods (2- vs. 5-yr), rather than between
groups.

Functional status was assessed by the Karnofsky
Performance Status Scale. This scale was originally
designed to rank patients’ physical functioning per-

Table 2. Patient demographics at time of OLTX

Variable Laennec’s Non-Laennec’s
(n=24) (n=100)

p=0.823Age (yr)*
51% (51)54% (13)0–50

\50 46% (11) 49% (49)

Race p=1.000
White 92% (22) 90% (90)
Non-white 8% (2) 10% (10)

pB0.0001Sex
92% (22)Male 43% (43)

Female 8% (2) 57% (57)

Pt. location status p=0.325
Home 76% (76)71% (17)
Hospital 25% (6) 14% (14)
ICU 10% (10)4% (1)

* Mean age of Laennec’s=5198; non-Laennec’s=50912 (SD)

pared using Fisher’s exact test for 2×2 tables and
likelihood ratio x2 for higher-dimension tables. A
p-value B0.05 was considered significant.

Table 3. Patient demographics at 2 and 5 years post-OLTX

At 2-yr follow-upVariable At 5-yr follow-up

Laennec’s Non-Laennec’s Laennec’s Non-Laennec’s
(n=24) (n=100) (n=24) (n=100)

Education (yr) p=0.424 p=0.225
42% (10) 32% (32)28% (28)42% (10)512
21% (5)39% (39)]13, B16 29% (7) 39% (39)

29% (29)37% (9)33% (33)29% (7)]16
p=1.00p=0.406Marital status

81% (80)75% (18) 82% (82) 79% (19)Married
19% (19)25% (6) 18% (18) 21% (5)Other

p=1.00p=1.00Living arrangements
10% (10)Alone 8% (2) 11% (11) 8% (2)
90% (88)92% (22)89% (89)With family/other 92% (22)
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Table 4. Overall, category and subcategory QOL scores at 2 and 5 years post-OLTX (mean9SD)

Variable At 2-yr follow-up At 5-yr follow-up p* p* p*

Laennec’s Non-Laennec’s Laennec’s Non-Laennec’s (Group) (Time) (Time/group)

69916 74916 70918 72916 0.472 0.297Quality of life (overall) 0.760
68920 75922 69925 73922Ability to function 0.282 0.332 0.607

Health limits 63929 77927 68930 75927 0.095 0.864 0.258
Health perception 64916 68916 64919 66916 0.396 0.175 0.916

67914 71915 68916 68917Symptoms 0.745 0.297 0.636
71916 76915 73916 75915 0.391 0.346 0.847Self-perception
72919 75917 72917 73918Symptom distress 0.755 0.472 0.490

Symptom frequency 73919 70922 78919 72919 0.362 0.160 0.544
Feelings about life 76920 80918 69924 79919 0.077 0.007 0.216

* 2-factor repeated measures ANOVA.

formance into one of ten categories based on a
health care professional’s observations. However,
since our questionnaire was self-administered, per-
formance ratings in this instance reflected only the
patients’ subjective assessments. No significant dif-
ferences were noted between Laennec’s and non-
Laennec’s at the 2- and 5-yr time points
post-OLTX (Table 5). The majority of patients in
both groups at both follow-up periods had rated
their physical functionality to be ‘normal’, having
either no signs or symptoms of disease, or having
only minor signs or symptoms of disease.

When examining employment status at the time
of the survey, no significant differences could be
detected between the proportion of Laennec’s and
non-Laennec’s patients having had reported cur-
rent/recent employment (within the past 12
months) at both 2- and 5-yr time periods post-
OLTX (Table 6). Furthermore, the majority of
workers in both groups had reported satisfaction
with their jobs at both 2- and 5-yr time points
post-OLTX. Ill-health was the primary reason for
non-employment among patients in both groups at
both time periods post-OLTX. Although no sig-

nificant differences could be noted between the
groups regarding ‘reasons for non-employment’,
the 2-yr follow-up assessment revealed a greater
tendency by those in the Laennec’s group than the
non-Laennec’s group to have credited their ab-
sence of employment to ill-health (Table 6).

Although review of patients’ alcohol histories
revealed only broad categorizations, an effort was
made to assess and document in detail any post-
OLTX alcohol use among the Laennec’s group.
Based upon personal interviews with either the
patients and/or their follow-up physicians, the ma-
jority, 63%, had reportedly maintained abstinence
from the time of their transplant until their 5-yr
anniversary. Twenty-five percent were reported to
have resumed drinking at an occasional level (four
or less drinks per month), 4% at a social level (1–3
drinks per wk), and 8% at an excessive level (eight
or more drinks per wk).

Discussion

The purpose of our investigation was to assess
potential differences in QOL post-OLTX between

Table 5. Physical functioning performance at 2 and 5 years post-OLTX

At 2 yearsKarnofsky Performance Status Scale (abbreviated) At 5 years

Non-Laennec’sLaennec’s Non-Laennec’s Laennec’s
(n=24) (n=100) (n=24) (n=100)

p=0.133 p=1.00
1. Normal; no complaints, no evidence of disease
2. Normal activity; minor signs or symptoms of disease 70% (16) 84% (81) 61% (14) 62% (59)
3. Normal activity with effort; some signs or symptoms of disease

30% (7)4. Care for myself but unable to do normal activity or do active work 38% (36)39% (9)16% (15)
5. Requiring occasional assistance, care for most of my own needs
6. Requiring considerable assistance and frequent medical care 0 0 0 0
7. Disabled; requiring special care and assistance
8. Severely disabled; hospitalization indicated, death not imminent 0000
9. Hospitalization needed, very sick, needs active support/treatment

10. Moribund, fatal processes progressing rapidly 0 0 0 0
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patients transplanted for alcohol-related and non-
alcohol-related liver disease. Examining data from
those who completed the QOL questionnaires at
both their 2- and 5-yr follow-up visits allowed for
changes to be detected within the same subject
from one time period to the other. No efforts were
made to exclude from this study any OLTX recipi-
ent on the basis of type of liver disease pre-OLTX,
or recurrence of alcohol use post-OLTX.

Our findings demonstrated that the overall QOL
between Laennec’s and non-Laennec’s patients ap-
peared similar at, and between, 2 and 5 years
post-OLTX. This similarity extended to include all
category and subcategory scores except ‘feelings
about life’. This difference suggested that OLTX
recipients, both alcohol-related and non-alcohol-
related, appeared less satisfied with their lives at 5
years post-OLTX than at 2 years post-OLTX. Fur-
thermore, although no significant differences could
be observed between the two groups, the decrease
in this subcategory’s scores from the 2nd- to the
5th-yr interval tended to be more notable among
the Laennec’s group than the non-Laennec’s
group. Although physical performance function-
ing, employment, and job satisfaction rates ap-
peared similar between Laennec’s and
non-Laennec’s at both time periods post-OLTX, a
greater proportion of Laennec’s than non-Laen-
nec’s tended to associate their non-employment
with ill-health at the 2-yr interval post-OLTX.

Although the data from our investigation clearly
depicted a similar QOL between Laennec’s and
non-Laennec’s patients, several limitations of this
study should be addressed. First, we used data
from only those individuals who completed the
questionnaire at both their 2- and 5-yr follow-up
visits. While this allowed us to examine changes
over time within the same patient, it instituted a
selection bias against those who would not, or
could not participate. Second, patients were left on

their own to voluntarily complete the forms; thus,
patients’ answers may have been somewhat skewed
since the participants were not prevented from
making their form completion a joint effort, as in
recruiting the help of a spouse, family member, or
friend. Third, patients in the Laennec’s and non-
Laennec’s groups appeared to be well-matched de-
mographically in all examined domains excluding
sex. In this arena, the proportion of females in the
non-Laennec’s group far outweighed the propor-
tion of females in the Laennec’s group (n=57 vs.
n=2). For this reason we attempted to control for
the potential influence of sex on QOL scores by
eliminating the females from both groups and re-
examining the data using only males (no additional
females could be added to the Laennec’s group).
Once again, a similar overall QOL score was
demonstrated between the Laennec’s and non-
Laennec’s groups at, and between, the 2- and 5-yr
time points post-OLTX. Likewise, when examining
the individual category and subcategory scores,
similarity dominated in all areas except for those
assessing ability to function (including limitations),
and frequency of symptoms. From this analysis,
overall ability to function appeared greater among
the non-Laennec’s male population than the Laen-
nec’s male population. Additionally, both groups
reported less ability to function and greater symp-
tom frequency at the 5-yr time point compared
with the 2-yr time point post-OLTX. These find-
ings suggest that although we found no differences
between the complete groups (males and females)
at both time periods post-OLTX, disparity in the
male-to-female ratio may have played a possible
role in masking differences between the two groups
regarding health limitations and symptom fre-
quency. Past findings have shown instances
wherein females, both healthy and non-healthy,
have reported a poorer health-related QOL than
that of males (17, 18). Studies involving a larger

Table 6. Employment, job satisfaction, and reasons for non-employment at 2 and 5 years post-OLTX

At 2 yrVariable At 5 yr

Laennec’s Non-Laennec’s Laennec’s Non-Laennec’s

Employment (current/past yr) p=0.249 p=0.211
42% (35)60% (12)38% (34)53% (10)Not working for pay
58% (48)40% (8)62% (55)47% (9)Working full/part time

full time only 7/9 (78%) 42/55 (76%) 5/8 (63%) 37/48 (77%)
Job satisfaction p=0.557 p=0.607

67% (4)89% (32) 79% (26)83% (5)Satisfied
17% (1) 11% (4) 33% (2)Dissatisfied 21% (7)

Reasons for non-employment p=0.058 p=0.297
70% (12) 48% (27) 64.70% (11) 48% (30)Disabled/retired due to ill-health

Retired due to age 16% (10)17.65% (3)11% (6)18% (3)
36% (23)17.65% (3)41% 23)12% (2)Non-health-related
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sample size of Laennec’s females, allowing adjust-
ment for the influence of sex, should be used to
further examine specific issues pertaining to QOL
between Laennec’s and non-Laennec’s popula-
tions.

Past studies have demonstrated similar survival
rates between alcohol-related and non-alcohol-re-
lated OLTX recipients (19–21). Moreover, this
similarity has been found to extend to at least 5
years post-OLTX (22). In the same manner, QOL,
as demonstrated by our study, also appears to be
similar between those having undergone OLTX for
alcohol-related and non-alcohol-related liver dis-
ease. Furthermore, this QOL appears to consist of
a stable self-perceived state of emotional and phys-
ical health, including a lifestyle of activity, which
for many includes an active role within the work
force.

In conclusion, this medium- to long-term study
depicts that select patients transplanted for alco-
holic liver disease are able to maintain a healthy
and productive QOL not unlike those transplanted
for non-alcohol-related illness. Furthermore, this
QOL is sustained to at least 5 years post-OLTX.
Although liver transplantation is a resource-inten-
sive procedure, the resultant QOL it affords to
both alcohol- and non-alcohol-related OLTX re-
cipients appears to provide added justification for
its use.
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