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ABSTRACT

BACKGROUND

A 6-month abstinence from alcohol is usually required before patients with severe
alcoholic hepatitis are considered for liver transplantation. Patients whose hepatitis
is not responding to medical therapy have a 6-month survival rate of approximately
30%. Since most alcoholic hepatitis deaths occur within 2 months, early liver trans-
plantation is attractive but controversial.

METHODS
We selected patients from seven centers for early liver transplantation. The patients
had no prior episodes of alcoholic hepatitis and had scores of 0.45 or higher accord-
ing to the Lille model (Which calculates scores ranging from 0 to 1, with a score =0.45
indicating nonresponse to medical therapy and an increased risk of death in the ab-
sence of transplantation) or rapid worsening of liver function despite medical therapy.
Selected patients also had supportive family members, no severe coexisting condi-
tions, and a commitment to alcohol abstinence. Survival was compared between pa-
tients who underwent early liver transplantation and matched patients who did not.

RESULTS

In all, 26 patients with severe alcoholic hepatitis at high risk of death (median Lille
score, 0.88) were selected and placed on the list for a liver transplant within a median of
13 days after nonresponse to medical therapy. Fewer than 2% of patients admitted for
an episode of severe alcoholic hepatitis were selected. The centers used 2.9% of available
grafts for this indication. The cumulative 6-month survival rate (+SE) was higher among
patients who received early transplantation than among those who did not (77+8% vs.
23+8%, P<0.001). This benefit of early transplantation was maintained through 2 years
of follow-up (hazard ratio, 6.08; P=0.004). Three patients resumed drinking alcohol: one
at 720 days, one at 740 days, and one at 1140 days after transplantation.

CONCLUSIONS
Early liver transplantation can improve survival in patients with a first episode of
severe alcoholic hepatitis not responding to medical therapy. (Funded by Société
Nationale Francaise de Gastroentérologie.)
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IVER TRANSPLANTATION FOR ALCOHOLIC
liver disease has a favorable outcome but
remains controversial.»»2 Reluctance to per-
form transplantation in patients with alcoholism
is often based on the view that they are responsi-
ble for their illness and are likely to resume alco-
hol use after transplantation.? To select the most
appropriate patients with severe forms of alco-
holic liver disease for transplantation, most pro-
grams require a 6-month abstinence period be-
fore patients can be considered. Nevertheless,
data regarding the 6-month rule as a predictor of
long-term sobriety are controversial.* Despite the
frequent use of the rule, the United Network for
Organ Sharing and the French Consensus Confer-
ence® do not consider it to be a formal guideline.
Glucocorticoids have been recommended by
recent U.S. guidelines to treat severe alcoholic
hepatitis.® The Lille model enables early identifi-
cation of patients unlikely to respond to medical
treatment.”® Strict application of the rule requiring
6 months of sobriety®1° may be disadvantageous
to such patients, 70 to 80% of whom die within
that period. Consequently, early liver transplan-
tation should be evaluated in pilot studies re-
stricted to carefully selected patients, as recom-
mended by the latest French consensus.>
The aims of this study were to determine
whether early liver transplantation improves the
6-month survival rate among patients whose se-
vere alcoholic hepatitis is unresponsive to medi-
cal management, to evaluate the rate of alcohol
relapse after transplantation in patients selected
without applying the 6-month rule, and to evaluate
the burden of early transplantation on the overall
transplantation activity of participating centers.

METHODS

STUDY CONDUCT
Scientific committees from the Association Fran-
caise d’Etude du Foie, the Association Frangaise de
Chirurgie Hépato-Biliaire et de Transplantation,
and the Agence de Biomédecine (the French govern-
ment agency in charge of graft allocation) approved
the study. All selected patients provided written
informed consent for transplantation surgery.

SELECTION OF THE STUDY PATIENTS
Seven transplant centers agreed to perform early
liver transplantation in patients with severe alco-

holic hepatitis not responding to medical therapy.
Alcoholic hepatitis was considered to be severe if
the Maddrey’s discriminant function was greater
than 32, calculated as follows: 4.6 x (patient’s
prothrombin time in seconds — matched control’s
prothrombin time in seconds)+ patient’s serum
bilirubin level in milligrams per deciliter. A Mad-
drey’s discriminant function of greater than 32 is
the threshold for initiating glucocorticoid treat-
ment.® Nonresponse to medical therapy was de-
fined according to the Lille model as a score of
0.45 or more after 7 days of medical therapy or a
continuous increase in the Model for End-Stage
Liver Disease (MELD) score,!* reflecting an early
worsening of liver function. Medical therapy con-
sisted of standard medical care for severe liver
insufficiency and use of glucocorticoids (40 mg
per day of prednisolone for at least 7 days). Non-
response to medical therapy is associated with
6-month survival of approximately 30%.”

We selected patients with severe alcoholic
hepatitis who were considered to be candidates
for early transplantation, according to the fol-
lowing criteria: nonresponse to medical therapy
(as defined above), severe alcoholic hepatitis as
the first liver-decompensating event, presence of
close supportive family members, absence of
severe coexisting or psychiatric disorders, and
agreement by patients (with support from family
members) to adhere to lifelong total alcohol
abstinence. The selection process consisted of
several meetings between four medical team
circles, the patient’s family, and the patient. The
team circles were as follows: first, the inner
circle, closest to the patient, comprising nurses,
one resident, and one fellow; second, a specialist
in addiction; third, senior hepatologists; and
fourth, the outermost circle, consisting of an
anesthetist and surgeons. The four team circles
had to reach complete consensus on selection.

This selection process was performed at all
seven participating centers, which provided data
on all early transplantations performed until
September 1, 2010. The Lille and Brussels cen-
ters started the program in November 2005; the
others began later. Two study patients did not
receive glucocorticoids because their physicians
considered the benefits to be negligible. Addi-
tional details about the selection process are
provided in the Supplementary Appendix, avail-
able with the full text of this article at NEJM.org.
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ASSESSMENT OF ALCOHOL USE
AFTER TRANSPLANTATION

After transplantation, alcohol use was assessed at
short intervals during informal interviews of pa-
tients and their families performed according to
the design of previous studies.'®12:3 (See the Sup-
plementary Appendix for additional details on as-
sessment of alcohol use after transplantation.)

DATA COLLECTION
Development of biologic features of abnormal
liver or kidney function was ascertained at least
weekly from the first day of medical therapy until
the patient was placed on the transplantation
list. During the data collection period (i.e., the
first day of medical therapy through 24 months

after transplantation), we recorded data on all
infections and subsequent treatment as well as
any alcohol relapses, including those occurring
more than 6 months after transplantation.

BURDEN OF EARLY LIVER TRANSPLANTATION
The total number of transplantations and the
number of transplantations for alcoholic liver
disease were reported annually by all centers,
starting with the first early transplantation and
until September 1, 2010. Only the Lille and Brus-
sels centers had prospective databases of patients
with biopsy-proven severe alcoholic hepatitis.
These databases systematically recorded data for
all patients with severe alcoholic liver disease
meeting the criteria for nonresponse to medical

Table 1. Characteristics of the 26 Study Patients with Severe Alcoholic Hepatitis.*

Characteristic
Male sex — no. (%)
Age —yr
Median
Range
Glucocorticoid therapy — no. (%)
Duration of glucocorticoid therapy — days
Median
Range
First day of medical therapy
Prothrombin time — sec
Median
Range
International normalized ratio
Median
Range
Bilirubin — mg/d|
Median
Range
Serum creatinine — mg/d|
Median
Range
Albumin — g/liter
Median
Range
Maddrey’s discriminant function
Median
Range
MELD scorex:
Median
Range

Value
15 (58)

474
34.9-60.5
24 (92)

12

7-31

23.2

14.3-82.0

2.5
1.3-5.8

27.7
10.0-61.3

0.82
0.47-6.10

25
14-33

76
36-165

30.1
22.0-47.3
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Table 1. (Continued.)

Characteristic
After 7 days of medical therapy
Prothrombin time — sec
Median
Range
International normalized ratio
Median
Range
Bilirubin — mg/d|
Median
Range
Serum creatinine — mg/d|
Median
Range
Albumin — g/liter
Median
Range
Lille scorei:
Median
Range
MELD score§
Median
Range

Value

33.5

11.0-56.0

2.2
1.3-4.7

28.4
9.6-48.7

0.96
0.48-4.95

27
18-37

0.880
0.260-0.996

28.5
23.0-52.4

* To convert the values for serum creatinine to micromoles per liter, multiply by 88.4. To convert the values for bilirubin to mi-

cromoles per liter, multiply by 17.1.

T Maddrey’s discriminant function is a measure of severity of alcoholic hepatitis and is calculated as follows: 4.6 x (patient’s
prothrombin time in seconds—matched control’s prothrombin time in seconds) + patient’s serum bilirubin level in milligrams

per deciliter. A score of more than 32 indicates severe alcoholic hepatitis and is the threshold for initiating glucocorticoid

treatment.

1 A Lille score of 0.45 or higher indicates nonresponse to medical therapy. The Lille score ranges from 0 to 1 and is calculated
(www.lillemodel.com) with the use of the following formula: Exp (-R)/(1+Exp [-R]), where R=(3.19-0.101 x age in years) +
(0.147x albumin on day 0 in grams per liter) + ([0.0165 x change in bilirubin between day 0 and day 7 of medical therapy, in
micromoles per liter]-[0.206 x renal insufficiency {rated as 0 if absent and 1 if present}]-[0.0065 x bilirubin level on day 0 in

micromoles per liter]-[0.0096 x prothrombin time in seconds]). In patients who received albumin infusions, the last available

albumin value before infusion was used.

§ The Model for End-Stage Liver Disease (MELD) score is calculated (www.mayoclinic.org/meld/mayomodel7.html) as follows:
(9.57xlog creatinine in milligrams per deciliter) + (3.78 xlog bilirubin in milligrams per deciliter) + (11.20x log international nor-
malized ratio) +6.43. Scores range from 6 to 42, with higher scores indicating a worse prognosis.

therapy and, for those not selected for early trans-
plantation, the primary reason for exclusion.

CASE—CONTROL STUDY
Two patients whose disease was not responding
to medical therapy — a case patient who under-
went early transplantation and a control patient
who did not — were matched with the use of two
matching-selection processes. First, we nonran-
domly selected the control patient who was the
best fit for each case patient who underwent
transplantation, according to age, sex, Maddrey’s

discriminant function, and Lille score (see the
Supplementary Appendix).

Second, we randomly sampled control patients
from a set of patients with severe alcoholic hepa-
titis who were listed in a combined prospective
database of the Lille center. To avoid the risk of
selecting the same control in the two matching
procedures (nonrandom and random), we excluded
all the matched controls who were already se-
lected with the nonrandom matching procedure.
The final combined database contained a total
of 651 potential control patients. The random
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selection was performed by means of the global
optimal algorithm'* (SAS software, version 9.2;
SAS Institute) with the following preestablished
ranges or values: age, +10 years of the case pa-
tient’s age; sex, same as the case patient; Mad-
drey’s discriminant function, same category as
the case patient’s (<60, 60 to 90, or >90); and Lille
score, 0.15 of the case patient’s score (see the
Supplementary Appendix).

We also examined whether patients who un-
derwent early liver transplantation owing to non-
response to medical therapy had outcomes simi-
lar to patients whose disease had responded to
medical therapy (i.e., those with a Lille score
<0.45). To address this question, control patients
with Lille scores less than 0.45 were matched to
case patients on the basis of the global optimal
algorithm, with terms for age, sex, and Maddrey’s
discriminant function (but not Lille score).

STATISTICAL ANALYSIS

Assuming 6-month survival rates of 70% among
patients who underwent transplantation and 30%
among the matched controls,*>1° we calculated
that at least 18 patients and 18 controls would
have to be included for the study to have a sta-
tistical power of at least 80% to show a signifi-
cant difference in the survival rate between the
two groups. Variables were compared between
the two groups with the use of chi-square tests
and t-tests. The follow-up time was defined as
the period from the first day of medical therapy
to the last follow-up visit. In the case—control
study, we estimated patients’ rate of survival
(expressed as a percentage +SE) by means of the
Kaplan—Meier method and compared survival
between the two groups by using the log-rank
test. The first day of medical therapy was de-
fined as the first day of glucocorticoid adminis-
tration or, for the two patients not treated with
glucocorticoids, the first day of admission. The
rate of 6-month survival — the primary end
point — was measured from the first day of
medical therapy to the date of death from any
cause. In addition, we performed an analysis
over an extended follow-up period of 2 years.
Data for patients without events of interest were
censored at the date of the last follow-up visit.
A Cox proportional-hazards analysis, after ad-
justment for the MELD score and center (Lille
vs. other centers), was also performed. All P val-
ues are two-tailed.

RESULTS

CHARACTERISTICS OF THE STUDY POPULATION
Twenty-six patients with severe alcoholic hepati-
tis that had failed to respond to medical manage-
ment underwent liver transplantation at the seven
centers (Table 1). Alcoholic hepatitis was proved
by biopsy specimens obtained by the transjugu-
lar route in 23 of the 26 case patients (88%) and
confirmed in all case patients by means of histo-
logic analysis of explants. The first transplantation
was performed under this selection process on
August 24, 2006, and the final one was conducted
on June 16, 2010.

Nonresponse to medical therapy was defined
as a Lille score of 0.45 or more in 25 patients and
early worsening of liver function in 1 patient whose
MELD score increased from 23 at day 7 to 36 at
day 21, the day of listing (albeit whose Lille score
was 0.26). A total of 24 of 26 patients were treated
with glucocorticoids for 12 days (95% confidence
interval [CI], 7 to 18). The remaining 2 patients did
not receive glucocorticoids before referral to the
transplantation unit. One had type 1 hepatorenal
syndrome, and both had high Lille scores (0.88
and 0.66) within 7 days after hospitalization and
before transfer to the transplantation center. For
these 2 patients, the transplantation physicians
believed that glucocorticoid therapy would have
a negligible effect.'”

MELD SCORES AND TRANSPLANTATION
The median MELD score at the time of listing as a
candidate for transplantation was 34 (Table 2). The
decision to list patients for transplantation was
made soon after ascertainment of nonresponse to
medical therapy (median, 13 days), and transplan-
tation was performed soon after listing (median,
9 days afterward). Nonresponse to medical therapy
was confirmed by the worsening of MELD scores
until the time of listing. Substantial improvement
before the time of listing (i.e., >10% decrease in the
MELD score) was observed in three patients who
underwent transplantation, after treatment with
hepatic or renal support, which decreased bilirubin
and creatinine levels.

SURVIVAL
Liver grafts were obtained from cadaveric donors
(see the Supplementary Appendix). Patients who
underwent transplantation and controls were
well-matched (Table 3). The 6-month survival rate
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was significantly higher among patients undergo-
ing transplantation (77+8%) than among matched
controls (23+8%, P<0.001) (Fig. 1). The benefit of
performing early transplantation was supported by
the fact that 90% of deaths (18 of 20) among con-
trol patients occurred within 2 months after identi-
fication of nonresponse to medical therapy (Fig. 1).

After transplantation, five of six deaths were
related to infection occurring within 2 weeks
after surgery; the infection was invasive asper-
gillus infection in four cases. Cerebral aspergil-
losis developed in one patient who had under-
gone transplantation and survived; it was rapidly
treated with voriconazole. The patients undergoing
transplantation who died did not differ signifi-
cantly from those who remained alive, although
the duration of glucocorticoid therapy was longer
(see the Supplementary Appendix).

Additional analysis with extension of follow-up
to 2 years showed that transplantation remained
associated with survival in univariate analyses
(71+9% vs. 23+8%, P<0.001) (Fig. 1) and multi-
variate analyses (hazard ratio, 6.08; 95% CI, 1.77
to 20.88; P=0.004) adjusted for the center (Lille
vs. other centers) and the MELD score.

Use of the global optimal algorithm resulted
in the random selection of 69 additional matched
controls who were nonresponders to medical
therapy and 92 additional matched controls who
were responders. The 69 randomly selected matched
controls whose disease was nonresponsive to
medical therapy were not significantly different
from the 26 patients who underwent transplan-
tation in terms of male sex (59.4%, P=0.90),
median age (control group, 51.8 years; 95% CI,
47.0 to 53.8; P=0.19 for comparison with case
patients), median Maddrey’s discriminant func-
tion (control group, 70.8; 95% CI, 64.2 to 82.3;
P=0.79), and Lille score (control group, 0.87;
95% CI, 0.80 to 0.93; P=0.66). The 92 randomly
selected matched controls whose disease did
respond to medical therapy were not signifi-
cantly different from the 26 case patients in
terms of male sex (57.7%, P=0.60), median age
(control group, 46.2 years; 95% CI, 45.0 to 48.1;
P=0.37), and median Maddrey’s discriminant
function (control group, 68.2; 95% CI, 65.4 to
76.0; P=0.33), but as expected, the responder
control group had lower Lille scores (0.18; 95% CI,
0.10 to 0.21; P<0.001) than the case-patient group.
The 6-month survival rate was higher among the
26 case patients who underwent transplantation

N ENGL ) MED 365;19
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Table 2. Clinical and Biologic Events between Study Enrollment and Listing for
Liver Transplantation in the 26 Study Patients with Severe Alcoholic Hepatitis.

Event
Bacterial infection — no. (%)*

Ascites

Pulmonary

Urinary

Bacteremia

Other
Gram-negative bacteria
Gram-positive cocci
Pneumocystis carinii
Fungal infection

Spontaneous bacterial peritonitis without identifiable
bacteria

Hepatorenal syndrome — no. (%)

Renal support or molecular adsorbent recirculating sys-
tem — no. (%)

Gastrointestinal bleeding — no. (%)
Mechanical ventilation — no. (%)

Time from end of glucocorticoid treatment to listing —
days

Median (95% Cl)
Range
MELD at time of listing
Median (95% Cl)
Range
Difference in MELD between nonresponse and listingt
Median (95% Cl)
Range
Time from listing to liver transplantation — days
Median (95% Cl)
Range

Value

13 (6to 17)

1to 46

34 (29 to 37)

25to 41

-1.9 (-6.0t0 0.0)
-14.2t0 14.4

9 (3to11)
1to 37

3

Infection developed at multiple sites in four patients.

—_

i Nonresponse to medical therapy was determined after 7 days of medical therapy.

All improvements were related to the use of a molecular adsorbent recirculating

system or renal-replacement therapy.

than among the nonresponder controls (77+8%
vs. 30£6%, P<0.001) but not significantly differ-
ent than the rate among the responder controls
(77+8% vs. 85+4%, P=0.33) (Fig. 2).

BURDEN OF EARLY LIVER TRANSPLANTATION
During the study period, 891 transplantations
were performed at the seven centers; 315 of these
transplantations were for alcoholic liver disease.
A total of 26 of all 891 procedures (2.9%) and 26
of the 315 procedures for alcoholic liver disease
(8.3%) were early transplantations.
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Table 3. Results of Case-Control Comparisons of the 26 Study Patients and 26 Matched Controls.*

Median (range)
95% Cl
First day of medical therapy

47.4 (34.9-60.5)
42.6-52.4

50.6 (34.5-60.6)
46.5-52.6

Characteristic Patients Who Underwent Transplantation Matched Controls P Value
Living with a partner — no. (%) 17 (65) 13 (50) 0.19
Employed — no. (%) 17 (65) 16 (62) 0.92
Male sex — no. (%) 15 (58) 15 (58) 1.00
Age —yr 0.34

Maddrey’s discriminant function 0.56
Median (range) 76.0 (35.6-165.0) 80.6 (48.4-202.0)
95% Cl 61.2-91.0 66.4-97.5

Lille score 0.28
Median (range) 0.880 (0.260-0.996) 0.827 (0.250-0.999)
95% Cl 0.760-0.950 0.690-0.874

MELD score 0.27
Median (range) 30.1 (22.0-47.3) 29.1 (19.1-40.0)
95% Cl 27.1-33.4 25.6-32.4

Prothrombin time — sec 0.63
Median (range) 23.2 (14.3-82.0) 24.1 (16.7-51.5)
95% Cl 18.9-27.8 20.7-26.6

Bilirubin — mg/dl 0.61
Median (range) 27.7 (10.0-61.3) 26.2 (4.7-65.0)
95% Cl 19.1-31.8 17.4-34.7

Serum creatinine — mg/d| 0.11
Median (range) 0.8 (0.5-6.1) 1.1 (0.6-3.8)
95% Cl 0.6-1.1 0.8-1.4

Albumin — g/liter 0.42
Median (range) 25 (14-33) 24 (11-36)
95% ClI 23-29 21-26

After 7 days of medical therapy

MELD score 0.47
Median (range) 28.5 (23.0-52.4) 29.4 (19.4-60.2)
95% Cl 26.2-33.7 25.6-31.8

Prothrombin time — sec 0.63
Median (range) 22.2 (14.2-59.0) 23.5 (14.7-70.0)
95% ClI 20.7-24.5 20.3-26.3

Bilirubin — mg/dI 0.58
Median (range) 28.4 (9.6-48.7) 27.7 (4.3-66.8)
95% Cl 24.7-34.1 20.1-34.6

Creatinine — mg/d| 0.26
Median (range) 1.0 (0.5-5.0) 1.2 (0.6-5.2)
95% Cl 0.6-1.2 0.9-1.4

Albumin — g/liter 0.52
Median (range) 27 (18-37) 27 (21-51)
95% Cl 24-30 24-30

* To convert the values for serum creatinine to micromoles per liter, multiply by 88.4. To convert values for bilirubin to micromoles per liter,
multiply by 17.1.
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Figure 1. Kaplan—Meier Estimates of Survival in the 26 Study Patients and the 26 Best-Fit Matched Controls.

In all, 233 patients were admitted for severe
alcoholic hepatitis at the Brussels center (52 pa-
tients) and the Lille center (181 patients). A total
of 18 of the 233 underwent transplantation (see
Table 1 in the Supplementary Appendix), 14 of
whom had been referred by community hospitals.
The remaining 4 were directly selected by the
Brussels and Lille centers through their own re-
cruitment of patients with severe alcoholic hepa-
titis (representing 1.8% of the 219 patients who
had not undergone transplantation or referral by
community hospitals). The reason for exclusion
from early transplantation was a predisposition
to addiction or unfavorable social or familial pro-
files in approximately 90% of nonresponders with
severe alcoholic liver disease.

FOLLOW-UP AND ASSESSMENT OF ALCOHOL RELAPSE
In case patients who were alive at 6 months,
liver tests and creatinine levels returned to nor-
mal ranges within the first month after trans-
plantation. There was no significant difference
between the 1-month and 6-month values of the
aminotransferases, y-glutamyltransferase, cre-
atinine, or international normalized ratio (see
the Supplementary Appendix), although the me-
dian total bilirubin level declined from 1.9 mg per

deciliter (32.5 pwmol per liter) (95% CI, 1.5 to 3.0 mg
per deciliter [25.6 to 51.3 pmol per liter]) at 1 month
to 0.7 mg per deciliter (12.0 wmol per liter) (95% CI,
0.6 to 1.1 mg per deciliter [10.3 to 18.8 wmol per
liter]) at 6 months (P<0.001).

After transplantation, patients were followed at
short intervals, with a median of 11 visits (95% CI,
9 to 13) during the 6-month period. Since that time,
follow-up is ongoing, with a median of 11 visits
(95% CI, 5 to 14) at a median interval of 1.8 months
(95% CI, 0.7 to 2.3). No alcoholic relapse was ob-
served within the initial 6-month follow-up period.
Three of 26 patients later resumed drinking alco-
hol, one at 720 days, one at 740 days, and one at
1140 days after transplantation. Despite counsel-
ing by an addiction specialist, 2 patients remained
daily consumers (30 g per day and >50 g per day),
whereas 1 drank occasionally (approximately 10 g
per week). None of them has had graft dysfunction.

DISCUSSION

The high risk of early death?!” in patients with
severe alcoholic hepatitis not responding to med-
ical therapy®181° makes it necessary to consider
all available treatment options, including trans-
plantation, in targeted patients.2® Choosing the
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Figure 2. Kaplan—Meier Estimates of Survival among the 26 Study Patients and Randomly Selected Matched Controls.

appropriate moment for transplantation is cru-
cial, to avoid adverse effects of intervening too
soon or too late.?! This prospective multicenter
study showed that early transplantation clearly
improves the probability of 6-month survival
among patients in whom medical therapy failed.
We selected control patients by using two differ-
ent processes of matching so as to reduce inves-
tigator bias and limit period and cohort effects.

Team members requested stringent selection
for at least two reasons. First, donor grafts remain
in short supply. Second, in the allocation system
based on MELD scores, patients with severe alco-
holic hepatitis who are not having a response
to medical therapy are likely to rank at the top of
the transplant waiting list. Therefore, team mem-
bers believed that patients who were unaware of
their underlying liver disease constituted the most
urgent problem. However, the exclusion of patients
with previous episodes of liver decompensation
raises an ethical question, since there is no agree-
ment about the rationale for excluding alcoholic
patients from transplantation.??

Studies evaluating the usefulness of fungal
prophylaxis before transplantation, duration of
glucocorticoid use before and after transplan-

tation, and the tailoring of immunosuppressive
regimens are warranted in light of the deaths
due to aspergillosis.

Our findings challenge both the notion of a
prescribed abstinence period as the only alco-
holism-related criterion for transplant eligibility?3
and the opinion of experts that alcoholic hepatitis
is a contraindication for transplantation.?* How-
ever, the stringency of our selection process re-
sulted in our selecting a very small number of
patients with alcoholic hepatitis for early trans-
plantation. Although numerous studies have lent
support to the validity of a sobriety period, they
also have observed that the enforcement of this
period alone delays listing for transplantation a
considerable number of candidates with a low
probability of relapse.’®2>3° Indeed, the duration
of abstinence before transplantation is a poor pre-
dictor of relapse of alcoholism.?* Organization of
the medical staff into four team circles should
have ensured a balanced selection process. No
relapse of alcoholism was observed during the
6 months following transplantation, although
three patients had a relapse later. This low rate
of relapse was probably related to our stringent
selection of candidates for transplantation; for
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instance, physicians from Lille and Brussels se-
lected fewer than 2% of the patients with severe
alcoholic hepatitis recruited at their centers.

Regarding organ shortage,?? early liver trans-
plantation accounted for only 2.9% of grafts used
during the study period. Nevertheless, modifica-
tions in guidelines for liver transplantation in pa-
tients with alcoholism may conflict with public
preferences for liver-transplant allotment3334 and
may decrease willingness to donate.?> However,
this has not occurred in response to transplanta-
tion being offered to patients with fulminant
hepatic failure due to voluntary acetaminophen
poisoning, nor to intravenous-drug users with
acute hepatitis B virus infection. The limited supply
of donor organs frequently biases what should be
equal access to potential medical benefits for all
patients.?® Development of an international data-
base collecting information on survival and ad-
diction is warranted to provide more facts and
less conjecture in future discussions of the role
of early transplantation in the treatment of se-
vere alcoholic hepatitis.3°

Although our data are encouraging, the study
did have limitations. The design did not allow
for rigorous assessment of long-term outcomes.
Matched controls may not have been comparable
to patients in terms of support of family mem-
bers, intentions of patients to remain alcohol-
free, or availability of counseling in the event of
a return to drinking. Future studies elucidating
long-term outcomes will require a control group
of patients with alcoholism undergoing trans-
plantation after abstaining from alcohol for a
6-month period who are matched to patients on
the basis of social and familial characteristics.
Previous studies of patients with alcoholism who
underwent transplantation suggest that the rate
of relapse over the long term may be approxi-
mately 25 to 35%.1%1213 Finally, reproducibility
of the selection process needs to be attempted.
In summary, early liver transplantation may be
an appropriate rescue option for selected patients
whose first episode of severe alcoholic hepatitis
is not responsive to medical therapy, after careful
assessment of their addiction profile. Our encour-
aging results must be confirmed by other groups.

Supported by a grant from the Société Nationale Francaise de
Gastroentérologie.

Dr. Dharancy reports receiving consulting fees from Roche
and lecture fees from Astellas and serving as a board member of
Novartis. Dr. Dumortier reports receiving consulting fees, lec-
ture fees, and grant support from Novartis and serving as a
board member of Novartis; receiving lecture fees from Janssen-
Cilag; receiving grant support from and serving as a board mem-
ber of Astellas; receiving grant support from and serving as a
board member of Roche; receiving grant support from Schering-
Plough; and serving as a board member of GlaxoSmithKline.
Dr. Durand reports receiving consulting fees from Astellas and
consulting fees and grant support from Novartis. Dr. Leroy re-
ports receiving lecture fees and grant support from and serving
as a board member of Roche; receiving lecture fees and grant
support from and serving as a board member of Bristol-Myers
Squibb; receiving lecture fees and grant support from and serv-
ing as a board member of Gilead; receiving lecture fees from and
serving as a board member of Merck; and serving as a board
member of Janssen-Cilag. Dr. Louvet reports receiving consulting
fees from Schering-Plough and Bristol-Myers Squibb. Dr. Mathu-
rin reports receiving lecture fees and grant support from and
serving as a board member of Roche; receiving lecture fees from
and serving as a board member of Schering-Plough; receiving
lecture fees from and serving as a board member of Bristol-
Myers Squibb; receiving lecture fees from and serving as a board
member of Gilead; receiving lecture fees from Bayer Healthcare;
receiving grant support from and serving as a board member
of Janssen-Cilag; and serving as a board member of Norgine.
Dr. Pageaux reports receiving lecture fees, grant support, and
reimbursement for travel expenses from Roche; receiving lec-
ture fees from Bayer HealthCare and Gilead; receiving grant
support from and serving as a board member of Astellas; and
receiving grant support from Novartis. Dr. Pruvot reports re-
ceiving lecture fees and reimbursement for travel expenses
from Roche. Dr. Samuel reports receiving consulting fees, lecture
fees, and grant support from Roche; consulting fees and lecture
fees from Schering-Plough; consulting fees from Merck; con-
sulting fees, lecture fees, and grant support from Astellas; con-
sulting fees, lecture fees, and grant support from Novartis;
consulting fees from Janssen-Cilag; consulting fees and lec-
ture fees from Bristol-Myers Squibb; consulting fees and lecture
fees from Gilead; and consulting fees and lecture fees from
Laboratoire Frangais du Fractionnement et des Biotechnologies.
No other potential conflicts were reported.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.

We thank Nicole Declerck, Olivier Cottencin, Hamid Aftisse,
Benjamin Rolland, and Christelle Bouquignaud (Hopital Huriez,
Lille, France); Corinne Antoine (Agence de la Biomédecine,
Saint-Denis La Plaine, France); Delphine Degré, Nathalie Boon,
Nadine Bourgeois, Michael Adler, Alexis Buggenhout, Nicolas
Clumeck, and Brigitte Ickx (Hopital Erasme, Brussels); René
Adam, Daniel Azoulay, Chady Salloum, Eric Vibert, Faouzi Sali-
ba, Philippe Ichai, Teresa Antonini, Audrey Coilly, Rodolphe
Sobesky, Amine Benyamina, Lisa Blecha Magali Belnard, Colette
Danet, Elisabeth Pasdeloup, Catherine Tanguy, and Gael Berthe-
lot (Hopital Paul-Brousse, Villejuif, France); Sophie Kalama-
rides, Pauline Houssel, and Vanessa Esnault (Hopital Beaujon,
Clichy, France); and all the nurses of the transplant teams and
hepatology units of all participating centers for their contribu-
tions to this study.

REFERENCES

1. Burra P, Senzolo M, Adam R, et al. 2. Burroughs AK, Sabin CA, Rolles K, et 3. Shawcross DL, O’Grady JG. The
Liver transplantation for alcoholic liver al. 3-Month and 12-month mortality after ~6-month abstinence rule in liver trans-
disease in Europe: a study from the ELTR  first liver transplant in adults in Europe: plantation. Lancet 2010;376:216-7.

(European Liver Transplant Registry). Am  predictive models for outcome. Lancet 4. Beresford TP, Everson GT. Liver trans-

J Transplant 2010;10:138-48. 2006;367:225-32.

plantation for alcoholic liver disease: bias,

N ENGL) MED 365,19 NEJM.ORG NOVEMBER 10, 2011

The New England Journal of Medicine

Downloaded from nejm.org at UAMS Library on November 17, 2011. For personal use only. No other uses without permission.

Copyright © 2011 Massachusetts Medical Society. All rights reserved.

1799



1800

EARLY LIVER TRANSPLANTATION FOR ALCOHOLIC HEPATITIS

beliefs, 6-month rule, and relapse — but
where are the data? Liver Transpl 2000;
6:777-8.

5. Consensus conference: Indications for
Liver Transplantation, January 19 and 20,
2005, Lyon-Palais Des Congres: text of rec-
ommendations (long version). Liver Transpl
20006;12:998-1011.

6. O’Shea RS, Dasarathy S, McCullough AJ.
Alcoholic liver disease. Hepatology 2010;
51:307-28.

7. Louvet A, Naveau S, Abdelnour M, et al.
The Lille model: a new tool for therapeu-
tic strategy in patients with severe alco-
holic hepatitis treated with steroids. Hepa-
tology 2007;45:1348-54.

8. Louvet A, Wartel F, Castel H, et al.
Infection in patients with severe alcoholic
hepatitis treated with steroids: early re-
sponse to therapy is the key factor. Gastro-
enterology 2009;137:541-8.

9. Bverhart JE, Beresford TP. Liver trans-
plantation for alcoholic liver disease: a
survey of transplantation programs in the
United States. Liver Transpl Surg 1997;3:
220-6.

10. Foster PF, Fabrega F, Karademir S,
Sankary HN, Mital D, Williams JW. Pre-
diction of abstinence from ethanol in
alcoholic recipients following liver trans-
plantation. Hepatology 1997;25:1469-
77.

11. Dunn W, Jamil LH, Brown LS, et al.
MELD accurately predicts mortality in pa-
tients with alcoholic hepatitis. Hepatology
2005;41:353-8.

12, Pageaux GP, Bismuth M, Perney P, et al.
Alcohol relapse after liver transplantation
for alcoholic liver disease: does it matter?
J Hepatol 2003;38:629-34.

13. Pageaux GP, Michel J, Coste V, et al.
Alcoholic cirrhosis is a good indication
for liver transplantation, even for cases of
recidivism. Gut 1999;45:421-6.

14. Rosenbaum PR, Rubin DB. Construct-
ing a control group using multivariate
matched sampling methods that incorpo-
rate the propensity score. Am Stat 1985;39:
33-8.

15. Poynard T, Barthelemy P, Fratte S, et
al. Evaluation of liver transplantation in
alcoholic cirrhosis by a case-control study

and simulated controls. Lancet 1994;344:
502-7.

16. Poynard T, Naveau S, Doffoel M, et al.
Evaluation of efficacy of liver transplanta-
tion in alcoholic cirrhosis using matched
and simulated controls: 5-year survival.
J Hepatol 1999;30:1130-7.

17. Mathurin P, O’Grady J, Carithers RL,
et al. Corticosteroids improve short-term
survival in patients with severe alcoholic
hepatitis: meta-analysis of individual pa-
tient data. Gut 2011;60:255-60.

18. Forrest EH, Evans CD, Stewart S, et al.
Analysis of factors predictive of mortality
in alcoholic hepatitis and derivation and
validation of the Glasgow alcoholic hepa-
titis score. Gut 2005;54:1174-9.

19. Srikureja W, Kyulo NL, Runyon BA,
Hu KQ. MELD score is a better prognostic
model than Child-Turcotte-Pugh score or
discriminant function score in patients
with alcoholic hepatitis. ] Hepatol 2005;42:
700-6.

20. Lucey MR, Mathurin P, Morgan TR.
Alcoholic hepatitis. N Engl J] Med 2009;
360:2758-69.

21. Olthoff KM, Brown RS Jr, Delmonico
FL, et al. Summary report of a national
conference: evolving concepts in liver al-
location in the MELD and PELD era. Liver
Transpl 2004;10:Suppl 2:A6-A22.

22. Benjamin M, Turcotte JG. Ethics, alco-
holism and liver transplantation. In: Lucey
MR, Merion RM, Beresford TP. Liver trans-
plantation & the alcoholic patient. New
York: Cambridge University Press, 1994:
113-30.

23. Lucey MR, Brown KA, Everson GT,
et al. Minimal criteria for placement of
adults on the liver transplant waiting
list: a report of a national conference
organized by the American Society of
Transplant Physicians and the American
Association for the Study of Liver Dis-
eases. Liver Transpl Surg 1997;3:628-
37.

24. Bathgate AJ. Recommendations for
alcohol-related liver disease. Lancet 20006;
367:2045-6.

25. Miguet M, Monnet E, Vanlemmens C,
et al. Predictive factors of alcohol relapse
after orthotopic liver transplantation for

alcoholic liver disease. Gastroenterol Clin
Biol 2004;28:845-51.

26. Bird GL, O’Grady JG, Harvey FA,
Calne RY, Williams R. Liver transplanta-
tion in patients with alcoholic cirrhosis:
selection criteria and rates of survival and
relapse. BMJ 1990;301:15-7.

27. Bravata DM, Olkin I, Barnato AE,
Keeffe EB, Owens DK. Employment and
alcohol use after liver transplantation for
alcoholic and nonalcoholic liver disease:
a systematic review. Liver Transpl 2001;7:
191-203.

28. Kumar S, Stauber RE, GavalerJS, et al.
Orthotopic liver transplantation for alcohol-
ic liver disease. Hepatology 1990;11:159-64.
29. Osorio RW, Ascher NL, Avery M, Ba-
chetti P, Roberts JP, Lake JR. Predicting
recidivism after orthotopic liver trans-
plantation for alcoholic liver disease.
Hepatology 1994;20:105-10.

30. Yates WR, Martin M, LaBrecque D,
Hillebrand D, Voigt M, Pfab D. A model to
examine the validity of the 6-month absti-
nence criterion for liver transplantation.
Alcohol Clin Exp Res 1998;22:513-7.

31. DiMartini A, Day N, Dew MA, et al.
Alcohol consumption patterns and pre-
dictors of use following liver transplan-
tation for alcoholic liver disease. Liver
Transpl 2006;12:813-20.

32. McMaster P. Transplantation for alco-
holic liver disease in an era of organ
shortage. Lancet 2000;355:424-5.

33. Neuberger J. Transplantation for alco-
holic liver disease: a perspective from Eu-
rope. Liver Transpl Surg 1998;4:Suppl 1:
§51-S57.

34. Ubel PA, Jepson C, Baron ], Mohr T,
McMorrow S, Asch DA. Allocation of
transplantable organs: do people want to
punish patients for causing their illness?
Liver Transpl 2001;7:600-7.

35. Surman OS, Cosimi AB, DiMartini A.
Psychiatric care of patients undergoing
organ transplantation. Transplantation
2009;87:1753-61.

36. Dureja P, Lucey MR. The place of liver
transplantation in the treatment of severe
alcoholic hepatitis. ] Hepatol 2010;52:759-
64.

Copyright © 2011 Massachusetts Medical Society.

N ENGL ) MED365;19 NEJM.ORG NOVEMBER 10, 2011

The New England Journal of Medicine

Downloaded from nejm.org at UAMS Library on November 17, 2011. For personal use only. No other uses without permission.

Copyright © 2011 Massachusetts Medical Society. All rights reserved.



