Central Venous Access via the External Jugular Vein 8|

FIGURE3 (a) MDCT venography and echo study: AP VR images. The CT-V could not identify the
left IJV, the EJV, or the right EJV. The disappearance of the left IJV on CT-V image is characteristic.
(b) Flow is demonstrated in the proximal section of the IJV and SCV by an ultrasound study. The
Doppler color ultrasound demonstrates significantly turbulent flow with decreased flow velocity
of the left JV (c). No thrombosis was detected.

occlusion or estimation of the detailed anatomical ori-
entation of the cervical venous plexus. The most impor-
tant advantage is the absence of major complications.
In regard to related patient safety, it is worth nothing
that in the relatively recent past the use peripherally in-
serted central catheters has obviated some of the risks
involved with more central access sites. Therefore, cen-
tral venous access via the EJV seems to be an option to
consider for vascular access in patients given our find-
ings of a high success rate and a low complication rate
[24]. The number of cases of reported is relatively small,
which implies the need for a study involving a large
patient population that would permit more precise as-
sessment. Further studies are needed to determine how
these advances in central access with compare to the
safety profile of EJV technique.

CONCLUSIONS

Three-dimensional CT-V using MDCT clearly revealed
individual vascular anatomies around EJV-SCV junc-
tion including the cervical venous plexus and could
play an important role in safe cannulization. The EJV
route is associated with comparable technical success
and lower major procedural complication. The EJV ap-
proach with CT-V guidance is an option when central
venous cannulation must be performed in patients un-

© 2014 Informa Healthcare USA, Inc.

der suboptimal conditions and patients in whom seri-
ous complications may prove to be fatal and with pre-
vious multiple central venous cannulations, especially
those in hemodialysis or with long catheter indwelling
periods, since because they are at higher risk of central
venous occlusion.
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Background/Aims. While biological drugs are useful for relieving the disease activity and preventing abdominal surgery in patients
with Crohn’s disease (CD), it is unclear whether the use of biological drugs in CD patients with no history of abdominal surgery
is appropriate. We evaluated the effects of infliximab and other factors on extending the duration until the first surgery in CD
patients on a long-term basis. Methods. The clinical records of 104 CD patients were retrospectively investigated. The cumulative
nonoperation rate until the first surgery was examined with regard to demographic factors and treatments. Results. The 50%
nonoperative interval in the 104 CD patients was 107 months. The results of a univariate analysis revealed that a female gender,
the colitis type of CD, and the administration of corticosteroids, immunomodulators, or infliximab were factors estimated to
improve the cumulative nonoperative rate. A multivariate analysis showed that the colitis type and administration of infliximab
were independent factors associated with a prolonged interval until the first surgery in the CD patients with no history of abdominal
surgery. Conclusions. This study suggests that infliximab treatment extends the duration until the first surgery in CD patients with
no history of abdominal surgery. The early use of infliximab before a patient undergoes abdominal surgery is therefore appropriate.

1. Introduction

Crohn's disease (CD) is a chronic inflammatory bowel disease
whose etiology remains unclear. Deep and refractory ulcers
frequently develop in the small intestine in CD patients,
often causing severe complications, including abdominal
abscesses and ileus. Open surgery is sometimes required
to relieve the patients conditions, including ileus due to
severe stricture, refractory abscesses, and fistulas, which lead
to a deterioration of the general condition and quality of
life in the patients, as well as severe intestinal bleeding [1].
Recent advances in therapeutic strategies have led to the
development of biological agents, such as infliximab and

adalimumab, that have improved the success rate of inducing
remission and are useful as maintenance therapy in patients
with refractory CD [2-6]. The administration of biological
agents also reduces the rate of complications and extends
the duration from the first to the second surgery [7-10].
Because the traditional therapeutic approach for treating CD
is based on a step-up strategy [11], the administration of
treatment with biological drugs is recommended in patients
who fail to respond to conventional therapy, but not patients
who exhibited mild to moderate disease activity without
a history of abdominal surgery. Recently, D’'Haens et al.
reported in a 2-year randomized trial that the percentage of
newly diagnosed patients without a need for corticosteroid
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treatment or surgery at six and 12 months was significantly
higher in the group administered infliximab [12]. This short-
term observation suggests that the use of infliximab in
CD patients, who were diagnosed within the past four
months, can increase the duration of remission and extend
the duration until the first surgery. Conversely, Jones and
Finlayson evaluated the Nationwide Inpatient Sample in the
US and concluded that, during the period of adoption of
infliximab as a novel CD treatment, the overall rate of bowel
resection either remained relatively stable or moderately
decreased [13]. Doménech et al. retrospectively reviewed the
clinical outcomes of newly diagnosed Crohn’s disease patients
before and after infliximab availability and concluded that
infliximab availability did not reduce the need for surgery
or the development of disease-related complications [14]. It
remains unclear whether the early use of biological drugs
decreases the risk of the first surgery in CD patients.

The present retrospective study investigated factors
affecting the interval from the time of diagnosis to the first
surgery, including patient demographics, type of disease, and
treatment procedures, in CD patients with no history of
abdominal surgery.

2. Methods

2.1. Patients. Written informed consent was obtained from
all identified patients, and the study was approved by the
institutional review board of Asahikawa Medical University.
The clinical records of 104 patients who were diagnosed as
having CD at Asahikawa Medical University between Febru-
ary 1982 and October 2011 were retrospectively investigated.
The diagnosis of CD was made based on the combination
of the clinical course and the colonoscopy, double balloon
endoscopy, small bowel enterolysis, and histological findings.
Typical lesions of CD, including longitudinal ulcers and a
cobblestone appearance in the small and/or large intestine,
were observed on endoscopy in all patients. Intestinal stric-
tures, fistula formation, and abdominal abscesses were also
observed in the patients. These findings were also referenced
for the diagnosis of CD. Data regarding patient demograph-
ics, treatments, and operative findings were collected by A.S.,
who did not participate in the diagnosis, medical examina-
tion, or treatment of the patients. The onset of the disease
was defined as the time of appearance of symptoms caused by
CD. The date of disease onset was used to divide the patients
into two groups, those treated before 2001 and those treated
after 2002, because infliximab became clinically available
in Japan in 2002. Patients who received infliximab four or
more times, corticosteroids as remission induction therapy,
or immunomodulators for one or more months were classi-
fied as belonging to the infliximab-positive, corticosteroid-
positive, or immunomodulator-positive groups, respectively.
These agents were administered in patients resistant to 5-
aminosalicylate treatment and/or those who requested these
drugs.

2.2. Cumulative Nonoperative Rate until the First Surgery.
The abdominal surgeries performed in this study included

BioMed Research International

intestinal resection, strictureplasty, colostomy, and ileostomy.
The demographic and treatment-related factors were retro-
spectively compared with the cumulative nonoperative rate
until the first surgery. In the patients who did not undergo
surgery, the interval from diagnosis to the end of the study
was defined as the nonoperative time (March 2012). In the
patients who underwent either single or multiple surgeries,
the interval from diagnosis to the first surgery was defined as
the nonoperative time.

2.3. Statistical Analyses. The Kaplan-Meier method was used
to test the cumulative nonoperative rates and the data related
to each factor were statistically analyzed using the log-rank
test. A Cox proportional hazards model was used to calculate
the hazard ratios of the factors identified to estimate the
frequency of surgery. A P value of <0.05 was considered to
be statistically significant (two-sided test).

3. Results

3.1 Patient Demographics and Treatments. Seventy-one male
and 33 female patients were included in this study. Sixty-
seven (64%) patients exhibited lesions in both the small
and large intestines (ileocolitis type), 28 (27%) patients had
lesions in the small intestine only (ileitis type), and nine (9%)
patients had lesions in the large intestine only (colitis type).
The age at disease onset ranged from 10 to 66 years, with a
median of 22 years. The date of disease onset was before 2001
in 74 patients and after 2002 in 30 patients. Corticosteroids,
immunomodulators, and infliximab were administered in 33
(32%), 37 (36%), and 39 (38%) of the patients before the first
surgery, respectively. A total of 16 of the 74 patients who had
disease onset before 2001 and 23 of the 30 patients who had
disease onset after 2002 took infliximab. Sixty-nine patients
(66%) underwent one or more surgeries (Table 1). A total of
134 surgeries were performed. Ileal or jejunal resection was
performed in 76 patients, strictureplasty was performed in
10 patients, and colostomy or ileostomy was performed in
six patients. Combination surgeries were performed in 42
patients (Table 2).

3.2. Clinical Factors Associated with the Cumulative Nonop-
erative Rate. The cumulative nonoperative rate among all
104 patients is shown in Figure 1. The 50% nonoperative
interval was 107 months. The relationships between the
clinical factors, such as gender, the location of the lesions,
the age at disease onset and treatments, and the cumulative
nonoperative rate, were analyzed. The results of a univariate
analysis of the cumulative nonoperative rate based on the
presence or absence of each clinical factor are shown in
Table 3. The analysis revealed that a female gender, the
colitis type of CD, and the administration of corticosteroids,
immunomodulators, or infliximab were factors estimated
to improve the cumulative nonoperative rate (Figure 2). A
multivariate analysis showed the colitis type of CD and the
administration of infliximab to be independent factors asso-
ciated with a prolonged interval until the first surgery. The
hazard ratios of the colitis type of CD and the administration
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TaBLE I1: Patient demographics and treatments (104 cases).

TaBLE 2: Surgical procedures performed in 69 patients with Crohn’s
disease (total: 134 operations).

Number of
patients Total 0of 134
(n=104) operations

Sex Bowel resection 76
Male 71 (68%) Strictureplasty 10
Female 33 (32%) Colostomy or ileostomy 6

Type of disease Bowel resection and strictureplasty 27
1leitis 28 (27%) Bowel resection and colostomy (or ileostomy) 13
Tleocolitis 67 (64%) Strictureplasty and colostomy (or ileostomy) 1
Colitis 9 (9%) Bowel resection and strictureplasty and colostomy 1

The age of onset (or fleostomy)

Median 22
Range 10-66 100 4

The history of corticosteroid use until the first g

operation % 80
+) 33 (32%) g
) 71 (68%) g 601

The history of immunomodulator use until the §

first operation s 40 1
(+) 37 (36%) 2 .

< -
=) 67 (64%) E

The history of infliximab use until the first S o

operation T T T T r r T T T T
) 39 (38%) 0 50 100 150 200 250 300 350 400 450
) 65 (62%) Duration of disease (months)

The history of enteral nutrition FIGURE 1: The cumulative nonoperative rate among all 104 patients.
(+) 96 (92%) The nonoperative rate was inversely proportional to the duration of
) 8 (8%) the disease.

Bowel surgery
(+) 69 (66%) ol e Oye s .

o 35 (34%) the group treated with infliximab [12], thus suggesting that

of infliximab were 0.086 (0.011-0.657) and 0.256 (0.122-
0.540), respectively (Table 4).

4. Discussion

The present study showed that the administration of inflix-
imab extends the duration until the first surgery in CD
patients who have not previously undergone abdominal
surgery. This suggests that the administration of infliximab
is useful in CD patients with no experience with abdominal
surgery. While the usefulness of biological drugs for inducing
and maintaining remission of CD and extending the duration
from the first to the second surgery has been established [2, 3,
10], it remains unclear whether these biological drugs should
be administered in CD patients with no history of abdominal
surgery. Recently, D’Haens et al. reported in a 2-year open-
label-randomized trial that the percentage of CD patients
who were diagnosed within four months in clinical remission
and were neither receiving corticosteroids nor requiring
surgery at six and 12 months was significantly higher in

the early use of infliximab can improve the short-term
outcomes of CD. The present study supports the notion that
infliximab treatment can improve both the long-term and
short-term outcomes in CD patients, even when the patient
has no history of abdominal surgery.

Although the present study demonstrated the efficacy of
infliximab treatment, the period of disease onset may have
influenced the duration from disease onset to the first surgery.
After 2002, the availability of infliximab treatment is not the
only factor that changed from the previous era. The types
and characteristics of microorganisms causing infectious
colitis and the eating habits and lifestyle factors affecting
the pathology of inflammatory diseases have been changed
over the past two decades in Japan. Therefore, the present
study investigated the influence of the date of disease onset
on the duration until the first surgery, the results of which
showed that the date of disease onset is not a significant factor
affecting the duration until the first surgery in CD patients.
An evaluation of the Nationwide Inpatient Sample conducted
in the US concluded that, during the period of adoption of
infliximab as a novel CD treatment, the overall rate of bowel
resection either remained relatively stable or moderately
decreased [13]. Doménech et al. also reviewed the clinical
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TABLE 3: Factors associated with the nonoperative rate until the first surgery (univariate analysis).

Number of patients (n = 104) 50% nonoperation time (months) Pvalue
Sex
Male 71 84 <0.05
Female 33 142
Type of disease
Tleitis/ileocolitis 95 98 <0.05
Colitis 9 Undefined
The age of onset :
Less than 20 39 17 N.S.
20 or more 65 98
The date of onset
Before 2001 74 107 N.S
After 2002 30 Undefined
Corticosteroid
(+) 33 126 <0.05
(=) 71 91
Immunomodulator
(+) 37 169 <0.05
=) 67 84
Infliximab
(+) 39 256 <0.05
=) 65 78

Undefined: nonoperation time is greater than 50% at the last time point. N.S.: not significant.

TaBLE 4: Factors associated with the nonoperative rate until the first
surgery (multivariate analysis).

Hazard ratio 95% CI
Sex Female 0.605 0.339-1.081
Type of disease Colitis 0.086 0.011-0.657
Corticosteroid (+) 0.912 0.519-1.604
Immunomodulator +) 1.057 0.569-1.966
Infliximab (+) 0.256 0.122-0.540

outcomes of newly diagnosed Crohn’s disease patients before
and after infliximab availability in a retrospective study and
concluded that infliximab availability did not reduce the need
for surgery [14]. These investigations and the present study
therefore indicate that the date of disease onset is not a
strong factor affecting the duration until the first surgery in
CD patients. Further long-term prospective studies of large
numbers of CD patients with no history of abdominal surgery
are needed to confirm the significance of biological agents in
improving the cumulative nonoperative rate in CD patients.

In this study, while the univariate analysis revealed that
the administration of corticosteroids and immunomodula-
tors affected the duration until the first surgery, the mul-
tivariate analysis did not identify these treatments to be
independent factors. Therefore, these therapies are not very
useful for treating CD patients with no history of abdominal
surgery in comparison to the administration of infliximab.
The administration of corticosteroids has been shown to be
effective for inducing remission in patients with CD [15-
20]. However, it is well known that the administration of

100 -

80 -

60

40 A

20 A

Cumulative nonoperation rates (%)

0 50 100 150 200 250 300 350 400 450
Duration of disease (months)

—o— Infliximab (+)

-0 Infliximab (-)

FIGURE 2: The results of a univariate analysis of the cumulative
nonoperative rate based on the presence or absence of infliximab
treatment. The univariate analysis revealed that the administration
of infliximab is a factor estimated to improve the cumulative
nonoperative rate.

corticosteroids is associated with various side effects. Corti-
costeroids should be used as short-term therapy only when
other treatments are ineffective. Although the administration
of immunomodulators alone is useful for maintaining CD
[21, 22], combination therapy with immunomodulators and
infliximab has been shown to be more effective for this
purpose [23]. Because immunomodulators were used in com-
bination with infliximab in most cases in the present study,
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the multivariate analysis did not identify immunomodulators
to be an independent factor.

In summary, the results of the present study suggest that
infliximab treatment has the potential to extend the duration
until the first surgery. This implies that the administration
of infliximab in CD patients with no history of abdomi-
nal surgery, even in CD patients with no experience with
abdominal surgery, can improve the outcomes, including
the cumulative nonoperative rate. Further randomized, con-
trolled trials are needed to establish the appropriate timing
of the initiation of infliximab treatment and determine the
optimal dose, schedule, and duration of the administration
of these biological drugs.
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(Jpz J Cancer Chemother 40(10):1401-1404, October, 2013)

Long-Term Survival of a Patient with Advanced Colon Cancer and Para-Aortic Lymph Node Metastases Treated
with Re-Administration of High-Dose Molecular Targeted Agent Bevacizumab: Yoshiaki Ebisawa™, Naoyuki
Chisato *!, Taishi Okayama *’, Chikayoshi Tani ™", Toru Kono *#, Masahiko Taniguchi ™’ and Hiroyuki Furukawa ™ (*' Division of
Gastroenterologic and General Surgery, Asahikawa Medical University, **Dept. of Surgery, Sapporo Higashi Tokushukai Hos-
pital) . :
Summary

A 49-year-old woman was admitted to our hospital because of epigastralgia and abdominal distension. She was diagnosed
as advanced colon cancer with para-aortic and common iliac lymph node metastases, without liver and lung metastasis.
Extended right hemicolectomy was performed to remove symptoms of stenosis. Bevacizumab (BV) (5 mg/kg) +mFOLFOX6
was performed as the initial postoperative chemotherapy. The tumor marker CEA, CA19-9 decreased, and reduction in the
size of distant lymph node metastasis was confirmed, which obtained PR. In July 2008, computed tomography revealed the
right pulmonary hilar lymph node metastases and progressive disease was confirmed; therefore, cetuximab and FOLFIRI com-
bination therapy was initiated. However, in October 2009, bilateral inguinal lymph node metastases was seen; therefore we
changed chemotherapy to BV (10 mg/kg) and FOLFIRI. Although the abdominal lymph node was decreased slightly after 2
months, chemotherapy was changed to BV (10 mg/kg) and mFOLFOXE since the inguinal lymph node had enlarged. Skin
metastases appeared, and there was no change in the inguinal lymph node and abdominal lymph node. She was deceased
due to peritonitis carcinomatosis; however, her survival time exceeded 30 months. There was a possibility that long-term
survival could be obtained by increasing the quantity of BV and re-administering it in second-line chemotherapy after PD in BV
=+ FOLFOX first-line chemotherapy. Key words: Colon cancer, Para-aortic lymph nodes, High-dose bevacizumab (Received
Nov. 2, 2012/Accepted Feb. 19, 2013)
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a b
Fig. 3 Para-aortic lymph node metastasis was decreased slightly af-
ter chemotherapy.
a: Before chemotherapy [BV (10 mg/kg) + FOLFIRI].
b: After chemotherapy [BYV (10 mg/kg) +FOLFIRI) ].
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Fig.4 Therapeutic course and CEA and CA19-9 level after operation
a b
Fig.5 Bilateral inguinal lymph node metastasis was no change after
chemotherapy.
a: Before chemotherapy [BV (10 mg/kg) +FOLFOX].
b: After chemotherapy [BV (10 mg/kg) +FOLFOX].
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Risk Factors for Alcohol Relapse After Liver
Transplantation for Alcoholic Cirrhosis in Japan

Hiroto Egawa,’ Katsuji Nishimura,” Satoshi Teramukai,® Masakazu Yamamoto,' Koji Umeshita,’
Hiroyuki Furukawa,® and Shinji Uemoto®

'Departments of Surgery and 2Psychicn‘ry Tokyo Women's Medical Universh‘y Tokyo, Japan; *Innovative
Clinical Research Center, Kanazawa University, Kanazawa, Japan; *Department of Surgery, Graduate
School of Medicine, Osaka University, Osaka, Japan; *Department of Surgery, Asahikawa Medical
University, Asahikawa, Japan; and ®Department of Surgery, Graduate School of Medicine, Kyoto University,
Kyofto, Japan

Alcoholic liver cirrhosis (ALC) is an established indication for liver transplantation (LT). Most LT procedures in Japan are liv-
ing donor liver transplantation (LDLT) because of an extreme shortage of deceased donors. Social circumstances enabling
LDLT could be favorable for preventing relapse. The aims of this retrospective study were to analyze the outcomes of LDLT
for ALC and to evaluate risk factors for relapse in this cohort. One hundred ninety-five subjects underwent LT [LDLT
(n = 187), deceased donor LT (n=5), or domino LT (n=3)] for ALC in Japan from November 1997 to December 2011.
Risk factors for alcohol relapse and the impact of relapse on outcomes were analyzed for 140 patients after the exclusion
of 26 patients who died in the hospital and 29 patients without information about alcohol relapse. The incidence of alcohol
consumption after LT was 22.9%. The risk factors for patient survival were a donor age > 50 years (P<0.01) and a Model
for End-Stage Liver Disease score > 19 (P=0.03). The 10-year patient survival rates were 21.9% and 73.8% for patients
who had relapsed and patients who had not relapsed 18 months after LT, respectively (P= 0.01). The relapse rates were
50.0%, 34.5%, 13.3%, 19.7%, and 14.3% for patients who had received livers from parents, siblings, spouses, sons/daugh-
ters, and deceased or domino donors, respectively. A history of treatment for psychological diseases other than alcoholism
before LT was a significant indicator for the risk of recidivism (P = 0.02), and noncompliance with clinic visits after LT and
smoking after transplantation were promising indicators for the risk of recidivism (P = 0.06, and P=0.05, respectively). Pre-
operative alcohol consumption was not a risk factor. In conclusion, rather than selecting patients on the basis of preopera-
tive alcohol use, we should provide sociomedical support to improve adherence after LT for ALC in Japan. Liver Transpl
20:298-310, 2014. © 2013 AASLD.
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and viral cirrhosis, ALC is the third most common
indication.! Most liver transplantation (LT) in Japan
involves living donors because of an extreme shortage
of deceased donors.

See Editorial on Page 255

Alcoholic liver cirrhosis (ALC) is the second most com-
mon indication for deceased donor liver transplanta-
tion (DDLT) for chronic liver disease in the Western
world. In Japan, following cholestatic liver diseases

Medical professionals have made considerable
efforts to prevent graft loss secondary to the recur-
rence of the original disease; for example, they provide
antiviral therapies to patients with hepatitis B or
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View this article online at wileyonlinelibrary.com.

Abbreviations: ABO-1 AMR, ABO blood type incompatibility-related antibody-mediated rejection; ALC, alcoholic liver cirrhosis; CI,
confidence interval; CTP, Child-Turcotte-Pugh; DIC, disseminated intravascular coagulation; DDLT, deceased donor liver trans-
plantation; GRWR, graft/recipient weight ratio; HRAR, high-risk alcohol relapse; LDLT, living donor liver transplantation; LT, liver
transplantation; MELD, Model for End-Stage Liver Disease; SLVR, standard liver volume ratio.
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hepatitis C, and they modify patient selection and
organ distribution for patients with hepatocellular
carcinoma. A patient with ALC may return to a pat-
tern of alcohol consumption, which potentially can
damage the transplanted liver and affect compliance
with the immunosuppressive regimen and follow-up
appointments; this may put the graft at risk.? Hence,
selection criteria for predicting alcohol relapse from
preoperative data and postoperative education and
support to keep patients away from recidivism have
been strengthened.? '?

In 1990, Bird et al.® reported the usefulness of an
abstinence period of at least 6 months. Since then,
the 6-month rule has been the most widely used crite-
rion.*® However, the length of abstinence before
transplantation has not predicted alcohol relapse in
some studies.?®!° DiMartini et al.'! found that each
additional month of pretransplant sobriety lowered
the risk of posttransplant drinking by 33%; however,
they could not identify a specific length of pretrans-
plant sobriety that predicted abstinence. Tandon
et al.'? obtained similar results in 2009.

De Gottardi et al.'® applied a high-risk alcohol relapse
(HRAR) scale,* which was originally designed to predict
recidivism in nontransplant patients after alcohol reha-
bilitation, to the prediction of alcohol relapse after
transplantation, and they found that an HRAR score > 3
was associated with harmful relapse. However, the
independent predictive ability of the HRAR score for
posttransplant recidivism remains controversial.'® Fam-
ilial and social support has also been reported to be
important for preventing alcohol relapse. 16

In DDLT, organs are considered to be a public
resource that should be shared fairly and effectively.
Hence, alcohol relapse could be considered a reason
for transplant units and public opinion to deny trans-
plantation. In living donor liver transplantation (LDLT),
healthy relatives donate their organs to the patients.
The conditions for alcohol relapse may be different
after LDLT versus DDLT. For example, the relapse rate
might be lower when patients are being watched by rel-
atives, including donors; in such cases, LDLT might be
favorable. The only report on LDLT for ALC came from
a single-center study that showed a low recidivism rate
for 13 patients selected according to very strict crite-
ria.” No studies of recidivism after LDLT have been
performed with a large cohort.

The aims of this study were (1) to analyze the out-
comes of LDLT for ALC, (2) to find risk factors for
patient survival, and (3) to evaluate risk factors for
alcohol relapse in this cohort.

PATIENTS AND METHODS

LT for ALC was performed for 197 patients at 38 insti-
tutions according to the registry of the Japanese Liver
Transplantation Society. These 38 institutions were
sent questionnaires that asked about institutional poli-
cies for patient selection, patient characteristics, the
preoperative alcohol consumption status of patients,
treatments, postoperative living conditions, and clinical

courses after transplantation for patients who under-
went LT for ALC. Patient characteristics included the
following: disease, age, sex, and blood types of the
recipient and donor; relationship between the recipient
and the donor; Model for End-Stage Liver Disease
(MELD) score'”; Child-Turcotte-Pugh (CTP) score'?;
hepatitis C, hepatitis B, and hepatocellular carcinoma
status; smoking status; living or not living with the
family or donor; occupational status; and marital sta-
tus. The alcohol consumption status before transplan-
tation included the duration of drinking, the amount of
ethanol per day, the number of inpatient treatments
for alcoholism, a history of psychiatric problems other
than alcoholism, and the length of abstinence before
transplantation. Treatment data included the graft/
recipient weight ratio (GRWR), the standard liver vol-
ume ratio (SLVR), and follow-up by psychiatrists. Post-
operative living conditions included the smoking
status, living with family, living with the donor, and
occupational status. The clinical course included alco-
hol relapse as well as rejection, surgical and infectious
complications, renal dysfunction, malignancies, non-
compliance with clinic visits (3 absences without
notice), and follow-up by psychiatrists. Liver biopsy
was performed on demand. Histological findings of
liver biopsy specimens were collected from medical
records. Data on mortality and causes of death were
also collected. This retrospective, multicenter study
was approved by the human ethics review board of
Tokyo Women’s Medical University (2417 on February
29, 2012) as the place of data collection and analysis
in accordance with the Declaration of Helsinki (as
revised in Seoul, Korea in October 2008).

Selection Criteria for LT for ALC

The indication for LT for ALC was based on a patient’s
history of alcohol consumption and clinical and labora-
tory findings determined before LT at each institution.
At all institutions, psychiatrists interviewed the patients
and their families and confirmed the absence of sub-
stance abuse, including alcohol abuse and dependence,
and the presence of an agreement indicating the inten-
tion of lifetime abstinence after LT. Since 1997, the
Assessment Committee of Indication for Transplanta-
tion has assessed patients and determined their prior-
ity on the waiting list for DDLT in Japan. Currently,
this committee accepts only patients with ALC for
DDLT who score 2 or lower on the HRAR scale.'*

Pretransplant Alcohol Use and Other
Psychosocial Variables

A history of alcohol intake was also obtained, and this
included the duration of drinking, types and amounts
of alcohol consumed, and previous treatment history.
The HRAR score was calculated. This score consists of
3 variables: the duration of heavy drinking, the num-
ber of drinks per day, and the number of earlier inpa-
tient treatments for alcoholism.'® Other demographic
and psychosocial information collected during the
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pretransplant evaluation included the current or prior
use of other substances, the diagnosis of substance
use disorders and depressive or anxiety disorders, and
treatment for psychiatric disorders. Pretransplant
abstinence was defined as the time between the last
consumption of alcohol and the date of the transplant.

Posttransplant Alcohol Use Outcomes

The diagnosis of alcohol relapse was based on patient
self-reports, reports by the patient's relatives and
friends, comments by the primary care physician, and
relevant laboratory or histological findings, and relapse
was divided into 2 stages: recidivism and harmful
relapse. Recidivism was defined as any alcohol intake
after transplantation, and the onset time was reported.
Harmful relapse was defined as declared alcohol con-
sumption associated with the presence of alcohol-
related damage, either physical (including histological
features of alcohol liver injury on liver biopsy speci-
mens and abnormal values on biochemical examina-
tions for which etiologies other than ethanol were ruled
out) or mental.’® The diagnosis of harmful relapse was
made at the last follow-up during this study, and the
onset time was not available.

Three alcohol relapse patterns were defined [adapted
from a study by DiMartini et al.!!]: (1) relapse within 6
months of transplantation, (2) frequent use (4 drinking
days per week), and (3) binge use (72 g of ethanol or
more for men and 48 g of ethanol for women per day).

Statistical Analysis

Survival curves were constructed with the Kaplan-Meier
method. In univariate and multivariate analyses, the
log-rank test and Cox proportional hazards regression
analysis were used to evaluate the association between
patient characteristics and overall survival. Receiver
operating characteristic curves were plotted, and areas
under the curve were calculated to assess the optimal
cutoff values for the MELD score, GRWR, and SLVR in
the analysis of prognostic factors for patient survival.

The log-rank test and Cox proportional hazards
regression analysis were also used to evaluate the
association between patient characteristics and the
incidence of recidivism in univariate and multivariate
analyses. The incidence of harmful relapse was com-
pared by means of the chi-square test, and multivari-
ate logistic regression analysis was used to evaluate
the association between patient characteristics and
harmful relapse.

JMP 10.0 (SAS Institute, Inc., Cary, NC) was used
for the statistical analysis.

RESULTS
Patients

Clinical and laboratory data were available for 195
patients who underwent LT at 36 of 38 institutions
between November 1997 and December 2011. Among
the 195 patients, 26 patients died before discharge

after transplantation. Among the 169 patients who
were discharged, information about alcohol relapse
was available for 140 patients, and information about
harmful relapse was available for 139 patients. The
length of the follow-up period ranged from 3 to 4962
days with a median of 1319 days.

An analysis of prognostic factors for survival was
performed for 195 patients. An analysis of risk factors
for recidivism and the impact of recidivism on patient
survival was performed for 140 patients, and an anal-
ysis of risk factors for harmful relapse and the impact
of harmful relapse on patient survival was performed
for 139 patients (Fig. 1).

Demographic data for the 195 patients are shown in
Table 1. The MELD score ranged from 6 to 48 with a
median value of 20. For most patients, the CTP score
was C. The recipients’ ages ranged from 25 to 69 years
with a median age of 35 years. The donors’ ages ranged
from 17 to 65 years with a median age of 52 years. The
blood type combination was identical for 127 patients,
compatible for 49 patients, incompatible for 17
patients, and unknown for 2 patients. Six patients had
a hepatitis C infection, 4 patients were positive for hep-
atitis B DNA, and 47 had hepatocellular carcinoma.
GRWR ranged from 0.44% to 2.4% with a median value
of 0.88%. SLVR ranged from 23.6% to 126% with a
median value of 46.0%. Sixty-nine patients were male,
and 195 patients were female. One hundred eighty-
seven patients underwent LDLT, 5 patients underwent
DDLT, and 3 patients had domino LT.

Institutional Policy of Patient Selection for LT
for ALC in the Setting of LDLT

A period of abstinence of at least 6 months before LT
was absolutely mandated at 21 institutions, was not
required at all at 4 institutions, and was preferred but
ignored in life-threatening cases at 11 institutions.
The HRAR score was used for patient selection for
LDLT at 13 institutions and was not used at 23
institutions.

Analysis of Prognostic Factors for Patient
Survival

In univariate analyses, prognostic factors that were
significantly and favorably associated with patient sur-
vival were a low MELD score (<19 versus >19) and a
low donor age (<50 years versus >50 years). Both the
MELD score and the donor age were also significant
factors in the multivariate analysis (Tables 1 and 2).

Morbidity and Mortality

Postoperative comorbidities are shown in Table 3. The
major complications were biliary complications
(n=41), cytomegalovirus infections (n = 38), bacterial
infections (n=37), acute cellular rejection (n=34),
and intra-abdominal hemorrhaging (n=26). The
causes of deaths before discharge for 26 patients are
shown in Table 4. The most common causes were
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Questionnaires sent (n = 197)

Data collected (n = 195)

Analysis of effects of risk factors on patient survival

Hospital death (n=26)

Unavailable recidivism data (n = 29)

Study for recidivism (n = 140)

* Analysis of risk factors of recidivism
Analysis of effects of recidivism on outcomes

Data not available on harmful relapse (n = 1)

Study for harmful relapse (n = 139)

Analysis of risk factors of harmful relapse
Analysis of effects of harmful relapse on outcomes

Figure 1. Patient enrollment and inclusion in our analysis. Questionnaires were sent to 38 centers for 197 patients. Clinical data
were collected for 195 patients from 36 centers, and risk factors for patient survival were analyzed for these patients. Risk factors for
recidivism and the impact of recidivism on patient survival were analyzed for 140 patients after 55 patients were excluded (26 who
died in the hospital and 29 without data about recidivism). Data on harmful relapse were obtained and analyzed for 139 patients.

infectious complications (n= 10), small-for-size syn-
drome (n=3), acute cellular rejection (n=3), and
hepatic artery thrombosis (n = 2).

The causes of death after discharge for 23 patients
and their survival periods are shown in Table 5. Six
patients died because of infectious complications; 7
died because of malignancies, including recurrent
hepatocellular carcinoma; 2 died because of cerebral
or myocardial vascular complications; and 1 died
because of chronic rejection. Two patients died
because of ALC on postoperative days 2526 and
4641.

There were 5 de novo tumors, including 2 gastric
cancers and 3 squamous cell cancers. All 5 patients
with these malignancies were abstinent and did not
smoke after transplantation. Interestingly, however,
all 5 patients had smoked before transplantation and
quit after LT. The incidence of de novo malignancies
increased as the quantity of daily drinking before
transplantation increased on the HRAR scale [2.4%
(1/41) with 108 g of ethanol or less each day, 6.1%
(2/33) with >108 g-<204 g of ethanol each day, and
9.1% (2/22) with 204 g of ethanol or more each dayl],

although there was no significant relationship
(P=0.50).

Risk Factors for Alcohol Relapse

The significant risk factors for recidivism were a posi-
tive history of treatment for psychological diseases
other than alcoholism before transplantation, an
absence of a marital history, noncompliance with clinic
visits after transplantation, and smoking after trans-
plantation according to univariate analyses adjusted
by the time of onset (Table 6). The significant risk fac-
tors for harmful relapse were living alone before LT, no
marital history before LT, and noncompliance with
clinic visits after LT (Table 6). The HRAR score had no
relationship with the incidence of recidivism or harmful
relapse. Six months of abstinence before LT had no sig-
nificant impact. Abstinence for 24 months or longer
decreased the incidence of harmful relapse (to 3.3%),
but this difference was not significant. The occupa-
tional status had no impact on the incidence.

Risk factors for recidivism and harmful relapse
that were significant (P<0.05) in the univariate
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TABLE 1. Influence of Pretransplant Risk Factors on Patient Survival in 195 Patients With ALC: A Log-Rank Analysis
Patient Survival (%)
Characteristic Patients (n) 1 Year 3 Years 5 Years 10 Years Log-Rank P Value
Entire cohort 195 82.5 78.4 74.5 50.4
MELD score 0.04*
>19 103 76.5 72.0 72.0 40.1
<19 84 89.2 86.7 82.6 49.5
Unknown 8 — — — —
CTP score 0.17
A 5 80.0 80.0 53.3 —
B 43 83.7 83.7 79.0 67.7
C 141 82.2 77.4 76.2 40.5
Unknown 6 — — — —
Recipient age 0.96
>50 years 117 82.0 77.1 75.7 66.0
<50 years 78 81.9 80.3 78.3 39.5
Donor age 0.01*
>50 years 44 81.5 72.8 67.9 -
<50 years 151 83.0 80.0 78.0 64.0
Blood type combination 0.17
Identical 127 83.4 79.6 76.6 46.3
Compatible 49 83.6 79.3 76.5 41.2
Incompatible 17 68.2 64.2 64.2 —
Unknown 2 — —_ — —_
Hepatitis C 0.65
Yes 6 83.3 83.3 —_— —
No 186 81.6 77.9 75.2 52.3
Unknown 3 s — —_ —
Hepatitis B DNA-positive 0.65
Yes 4 100.0 100.0 100.0 —
No 190 81.4 77.8 75.1 51.4
Unknown 1 — — — —
Hepatocellular carcinoma 0.97
Yes 47 87.1 77.7 74.1 60.5
No 148 81.0 78.6 76.2 49.2
GRWR 0.16
>0.7% 156 84.5 80.4 77.6 5.4
<0.7% 34 70.6 67.4 67.4 —
Unknown 5 — _ — —
SLVR 0.08
>30% 179 82.6 78.8 75.9 50.2
<30% 7 57.1 57.1 57.1 —
Unknown 9 — — — —
*P<0.05.

TABLE 2. Multivariate Analysis of Pretransplant Risk
Factors for Patient Survival in 195 Patients With ALC: A
Proportional Hazards Analysis

Risk Ratio 95% CI P Value

2.33 1.28-4.13 <0.01*
1.91 1.07-3.55 0.03

Risk Factor

Donor age > 50 years
MELD score > 19

*P<0.05.

analysis were chosen for the multivariate analysis. A
history of treatment for psychological diseases other
than alcoholism before transplantation was a signifi-

cant indicator of the risk of recidivism, and non-
compliance with clinic visits after transplantation
and smoking after transplantation were promising
indicators of the risk of recidivism (P=0.06 and
P=0.05, respectively; Table 7). Noncompliance with
clinic visits was a significant indicator of the risk of
harmful relapse.

The rates of recidivism were similar for patients
living with donors (22.9% before LT and 27.9% after
LT) and patients not living with donors (26.4%
before LT and 25.9% after LT). Recidivism was high
when the donors were parents (50.0%) or siblings
(34.5%), but it was much lower when the donors
were children (19.7%), spouses (13.3%), or nonrela-
tives (14.3%), although the difference was not
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significant (Table 6). Similarly, the incidence of
harmful relapse was much higher, but not signifi-
cantly so, when the donors were parents or siblings

TABLE 3. Comorbidities After Transplantation in 195

Patients
Comorbidities Patients (n)
Biliary complications 41
Cytomegalovirus diseases 38
Bacterial infection 37
Acute cellular rejection 34
Intra-abdominal hemorrhage 26
Malignancies* 13
Vascular complications 12
Fungal infection 12
Permanent dialysis 8
Steroid-resistant acute cellular rejection 5
Chronic rejection 2

*Recurrence of hepatocellular carcinoma (n = 8), gastric
cancer (n=2), lung squamous cell cancer (n= 1), tongue
squamous cell cancer (n=1), and frontal sinus squa-
mous cell cancer (n= 1).

TABLE 4. Causes of Hospital Deaths

Cause of Death Patients (n)

Infection 10
Small-for-size syndrome
Acute cellular rejection
Chronic rejection

Hepatic artery thrombosis
Portal vein flow insufficiency
Cerebral hemorrhage

ABO-I AMR
Graft-versus-host disease
Multiorgan failure

Biliary stenosis

Graft injury

bt et et e bt et et N e (O (O

versus when the donors had other relationships
with the recipients (Table 6).

Impact of Alcohol Consumption After LT on
Patient Survival

The survival rates were compared for recidivist
patients and abstinent patients 18 months after LT.
Five patients for whom the time of relapse was not
obtained and 10 patients who had died within 18
months of LT were excluded from this analysis. The
survival rates were 100.0%, 94.7%, 89.5%, 65.7%,
and 21.9% at 1, 3, 5, 7, and 10 years, respectively,
for recidivist patients and 100.0%, 98.6%, 96.4%,
92.7%, and 73.8% at 1, 3, 5, 7, and 10 years, respec-
tively, for abstinent patients. There was a significant
difference in survival (P= 0.01; Fig. 2).

Impact of Alcohol Consumption Status on
Harmful Relapse

The impact of an early onset of drinking, frequent
drinking, and the consumption of large amounts of
alcohol after LT on the incidence of harmful relapse
was analyzed in 32 recidivist patients. The incidence
of harmful relapse was higher for patients who con-
sumed alcohol 4 days or more per week (88.9%) ver-
sus patients who drank less frequently (35.7%,
P=0.008; Table 8), and it was higher for patients who
binged (100%) versus patients who drank less (25%,
P=0.002; Table 8). One patient showed all 3 patterns
of harmful drinking, and 5 patients showed 2 of the 3
patterns.

Histological Changes in the Liver After LT

Liver biopsy was performed for 20 recidivist patients
and 53 abstinent patients. Results from biopsy sam-
ples obtained before hospital discharge were included.
The incidence of fatty changes was greater in the
recidivism group (45.0%) versus the abstinent group
(13.2%; Table 9). In contrast, the incidence of rejec-
tion was greater in the abstinent group (30.6%) versus

TABLE 5.

Causes of Death After Discharge

Cause of Death

Patients (n)

Survival Period (Days)

Infection

Hepatocellular carcinoma recurrence
Gastric cancer

Lung cancer

Cholangitis

Alcoholic cirrhosis
Arachnoid hemorrhage
Myocardial infarction
DIC/lung edema

Chronic rejection

Accident

Intra-abdominal hemorrhage

3802, 2256, 662, 517, 328, 295
2588, 2057, 422, 357, 300
2309

195

3302, 1414

2526, 4641

246

2983

1990

528

3361

373
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TABLE 6. Univariate Analysis of Risk Factors for Recidivism and Harmful Relapse After Transplantation

Harmful
Recidivism: Relapse:
Log-Rank Chi-Square
Risk Factor Patients (n) Test [n/N (%)]* P Value Patients (n) Test [n/N ()] P Value
Before transplantation
HRAR score 0.48 0.24
0 8 1/8 (12.5) 8 1/8 (12.5)
1 25 8/25 (32.0) 25 6/25 (24.0)
2 40 8/40 (20.0) 40 4/40 (10.0)
3 16 4/16 (25.0) 15 3/15 (20.0)
4 9 1/9(11.1) 9 0/9 (0.0)
Unknown 42 —_ 42 —
Duration of heavy drinking 0.41 0.50
>25 years 41 9/41 (22.0) 41 4/41 (9.8)
<11->25 years 32 7/32 (21.9) 31 6/31 (19.4)
<11 years 31 9/31 (29.0) 31 7/31 (22.6)
Unknown 36 — 36 —
Daily alcohol consumption# 0.96 0.47
<9g 43 11/43 (25.6) 43 9/43 (20.9)
<9->17 g 36 8/36 (22.2) 36 4/36 (11.1)
>17 g 23 5/23 (21.7) 22 3/22 (13.6)
Unknown 38 — 38 —
Pretransplant abstinence 0.39 0.68
>6 months 100 19/100 (19.0) 99 13/99 (13.1)
<6 months 31 9/31 (29.0) 31 5/31 (16.1)
Unknown 9 — 9 e
Pretransplant abstinence 0.77 0.19
>24 months 31 5/31 (16.1) 30 1/30 (3.3)
12-24 months 20 3/20 (15.0) 20 3/20 (15.0)
6-12 months 49 11/49 (22.4) 49 9/49 (18.4)
<6 months 31 9/31 (29.0) 31 5/31 (16.1)
Unknown 9 — 9 —_—
History of treatment for psychiatric <0.01* 0.17
diseases other than alcoholism
Yes 9 5/9 (55.6) 9 3/9 (33.3)
No 1256 27/125(21.6) 125 18/125 (14.4)
Unknown 6 — 5 —
Recipient sex 0.16 0.73
Male 88 23/88 (26.1) 88 14/88 (15.9)
Female 52 9/52 (17.3) 51 7/51 (13.7)
Smoking 0.12 0.43
Smoking 46 15/46 (32.6) 46 10/46 (21.7)
No history 24 5/24 (20.8) 24 3/24 (12.5)
Quit 59 8/59 (13.6) 58 6/58 (10.3)
Unknown 11 —_ 11 —_
Living 0.08 0.08¢
With family 122 27/122 (22.1) 121  16/121 (13.2)
Alone 9 4/9 (44.4) 9 4/9 (44.4)
Unknown 9 — 9 —
Marital status 0.04% 0.04%
Stable partner 106 24/106 (22.6) 105 15/105 (14.3)
‘Widowed /divorced 10 1/10 (10.0) 10 1/10 (10.0)
No marital history 13 6/13 (46.2) 13 5/13 (38.5)
Unknown 11 —_ 11 —_
Living with donor 0.99 0.28
Yes 70 16/70 (22.9) 69 8/69 (11.6)
No 53 14/53 (26.4) 53 11/53 (20.8)
Unknown 17 — 17 —
Occupational status 0.41 0.85
No 42 9/42 (21.4) 41 7/41(17.1)
Part time 13 2/13 (15.4) 13 1/13(7.7)
Full time 64 16/64 (25.0) 64 10/64 (15.6)
Unknown 21 — 21 —_
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TABLE 6. Continued
Harmful
Recidivism: Relapse:
Log-Rank Chi-Square
Risk Factor Patients (n) Test [n/N (%)]* PValue Patients (n) Test [n/N (%)]' P Value
After transplantation
Noncompliance with clinic visits <0.01% 0.03§
Yes 8 4/8 (50.0) 7 4/7 (57.1)
No 131 8/131 (6.1) 131 17/131 (13.0)
Unknown 1 — 1 —
Followed by psychiatrists 0.78 0.78
Yes 29 7/29 (24.1) 29 5/29 (17.2)
No 108 25/108 (23.1) 107 16/107 (15.0)
Unknown 3 — 3 —_
Smoking <0.01* 0.09
Yes 24 11/24 (45.8) 24 7/24 (29.2)
No 73 12/73 (16.4) 72 7/72 (9.7)
Unknown 43 e 43 —
Living 0.25 0.07
With family 107 25/107 (23.4) 107 17/107 (15.9)
Alone 8 4/8 (50.0) 8 3/8 {37.5)
Unknown 25 — 24 —
Living with donor 0.46 0.07
Yes 43 12/43 (27.9) 43 7/43 (16.3)
No 58 15/58 (25.9) 57 12/57 (21.1)
Unknown 39 - 39 —
Occupational status 0.18 0.34
No 51 14/51 (27.5) 50 8/50 (16.0)
Part time 14 4/14 (28.6) 14 4/14 (28.6)
Full time 38 9/38 (23.7) 38 6/38 (15.8)
Unknown 37 e 37 —
Donors 0.07 0.07
Parent 6 3/6 (50.0) 6 3/6 (50.0)
Sibling 29 10/29 (34.5) 29 8/29 (27.6)
Son/daughter 61 12/61 (19.7) 61 4/61 (6.6)
Nonrelative 7 1/7 (14.3) 7 1/7 (14.3)
Spouse 30 4/30 (13.3) 29 3/29 (10.3)
Nephew 3 1/3(33.3) 3 1/3(33.3)
Cousin 1 0/1 (0.0) 1 0/1 (0.0)
Brother-in-law 2 1/2 {50.0) 2 1/2 (50.0)
Nephew-in-law 1 0/1(0.0) 1 0/1 (0.0)
*32/140 (22.9%).
121/139 (15.1%).
One drink = 12 g of ethanol.
P<0.05 (chi-square test)

the recidivism group (25.0%; Table 9). Alcoholic dam-
age was found in 3 patients with recidivism.

Information on the presence or absence of acute cel-
lular rejection after discharge was obtained from
130 patients. The incidence of rejection was 6.9% (2/
29) for recidivist patients and 5.0% (5/101) for
patients who were abstinent.

Patients for Whom Information on Alcohol
Relapse Was Not Available

Twenty-nine patients for whom information on alcohol
relapse was not available were excluded from the sta-

tistical analysis of alcohol relapse. To understand the
impact of this exclusion on the results, we analyzed
the overall survival and frequency of risks for recidi-
vism for the 29 patients. There was no significant dif-
ference in overall survival between abstinent patients,
relapsing patients, and patients of an unknown status
(data not shown; P=0.09, log-rank test). For abstinent
patients, relapsing patients, and patients of an
unknown status, the frequency of noncompliance with
clinic visits was 3.7%, 12.5%, and 15.4%, respectively
(P=0.03); the frequency of smoking after LT was
17.5%, 47.8%, and 100.0%, respectively (P<0.001);
the frequency of no marital history was 7.1%, 19.3%,
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TABLE 7. Multivariate Analysis of Risk Factors for Recidivism and Harmful Relapse
Proportional Hazards Analysis
Risk Factors for Recidivism Risk Ratio 95% CI PValue
History of treatment for psychiatric diseases other 5.15 1.26-17.78 0.02*
than alcoholism: yes versus no
Marital status
Stable partner 1.00 —
Widowed /divorced 0.45 0.02-2.46 0.41
No marital history 1.24 0.34-4.99 0.75
Noncompliance with clinic visits: yes versus no 4.36 0.92-15.43 0.06
Posttransplant smoking: yes versus no 2.67 0.97-7.00 0.05
Logistic Regression Analysis
Risk Factors for Harmful Relapse Odds Ratio 95% CI P Value
History of treatment for psychiatric diseases other 5.15 1.26-17.78 0.02*
than alcoholism: yes versus no
Marital status
Stable partner 1.00 —
Widowed /divorced 0.45 0.02-2.46 0.41
No marital history 1.24 0.34-4.99 0.75
Noncompliance with clinic visits: yes versus no 4.36 0.92-15.43 0.06
Posttransplant smoking: yes versus no 2.67 0.97-7.00 0.05
Pretransplant living: alone versus family 3.21 0.43-23.46 0.25
Pretransplant marital status
Stable partner 1.00 —
Widowed /divorced 0.31 0.01-2.32 0.28
No marital history 2.41 0.38-11.76 0.32
Noncompliance with clinic visits: yes versus no 16.32 2.56-149.34 0.004*
*P<0.05.

and 4.2%, respectively (P= 0.14); and the frequency of
a history of treatment for psychiatric diseases other
than alcoholism was 3.9%, 15.6%, and 6.9%, respec-
tively (P< 0.001). Although these 29 patients were less
compliant with clinic visits than abstinent patients, 21
of the 29 patients visited the clinic regularly, 4 patients
fell into noncompliance, 1 patient died, 1 patient
changed hospitals, and the data for 2 patients were
unknown. However, for 28 of the 29 patients (including
1 deceased patient), data for smoking as well as relapse
data were not available.

Interactions Between Recipients Who Returned
to Harmful Drinking and Related Donors

We hypothesized that interactions between a recipient
who returns to harmful drinking and the family mem-
ber who donated the liver might affect outcomes.
Although we were not able to examine this directly,
we compared the survival rates between recipients liv-
ing with their donors and recipients who lived sepa-
rately from their donors. The survival rates were
95.2%, 86.4%, 86.4%, 71.2%, and 63.3% at 1, 3, 5, 7,
and 10 years, respectively, for recipients living with
donors and 100.0%, 98.2%, 92.0%, 83.5%, and
41.8% at 1, 3, 5, 7, and 10 years, respectively, for

recipients living without donors (P=0.66). Although
this result does not address the existence or absence
of a change in the relationship after the onset of
harmful drinking, if such changes do occur, they do
not affect survival.

DISCUSSION

Patients undergoing LT for ALC must pledge to remain
sober in order to protect the transplanted liver. How-
ever, not all recipients are able to maintain sobriety.
Alcohol relapse can have a number of negative
impacts, including (1) liver dysfunction secondary to
alcohol toxicity, (2) noncompliance with medications
or clinic visits, (3) rejection secondary to noncompli-
ance, (4) graft failure secondary to rejection or alcohol
toxicity, and (5) malignancies and cardiovascular dis-
eases possibly related to smoking (which is highly
associated with alcohol relapse). The perception that
recipients will relapse may also decrease the willing-
ness of others to donate organs.

Harmful Drinking and Impact

Reports have differed in both the definitions used for
harmful drinking and its effects after LT. Schmeding
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