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abstRact
IntroductIon: The 1-year mortality of cirrhotic patients 
with hepatic encephalopathy (HE) is approximately 60-80% 
in recent studies. We aimed to establish a rehabilitation 
out-patient clinic (RC) for alcoholic cirrhotic patients sur-
viving HE.
MaterIal and Methods: Prospectively, patients surviving 
HE were offered participation in the RC and were seen by a 
nurse for a one-hour interview with 1-3 weeks’ interval  after 
discharge and by a physician, if needed. Clinical, psychologi-
cal and social problems were identified and addressed. Alco-
hol consumption was recorded and alcohol cessation was 
encouraged at each visit. Minimal or overt HE prompted re-
ferral to the Liver Unit. The patients were  compared with HE 
patients discharged in 2008 (the control group).
results: A total of 19 patients were included in the RC 
group and compared with the 14 patients of the control 
group. The Child-Pugh score was higher in the RC group 
(median 13; range 8-14) than in the control group (median 
11; range 7-13) (p = 0.033), whereas other clinical, demo-
graphic and biochemical parameters did not differ between 
the two groups. One-year survival was higher in the RC 
group (16/19; 84%) than in the control group versus (5/14; 
36%) (p = 0.012). The log-rank test confirmed an improved 
survival for the RC group (p = 0.008). The economic costs of 
subsequent hospital admissions did not differ between the 
two groups. In the RC group, alcohol consumption was re-
duced in all but two patients.
conclusIon: Survival was significantly improved for pa-
tients in the rehabilitation clinic. The improved survival did 
not subsequently cause higher hospital admission costs.
FundIng: not relevant.
trIal regIstratIon: not relevant.

The 1-year mortality of cirrhotic patients with hepatic 
encephalopathy (HE) is very high, approaching 60-80%  
in recent studies [1, 2]. Mortality results not only from 
 cirrhosis-related causes such as variceal bleeding, 
 hepatorenal syndrome or hepatocellular carcinoma; 
 comorbidities also contribute significantly [3]. Survival in 
decompensated alcoholic cirrhosis patients depends on 
the correct and prompt treatment of complications and 
on abstinence from alcohol. Sussmann and colleagues 
reported that a patient education programme was asso-

ciated with beneficial lifestyle changes in alcoholic liver 
disease [4].

To our knowledge, no data exist on the effect of 
creating a rehabilitation clinic for patients with severe 
alcoholic liver disease. Inspired by a pilot project at an-
other Danish hospital (Holbæk Sygehus), we aimed to 
establish a rehabilitation out-patient clinic (RC) for alco-
holic cirrhotic patients surviving HE. This clinic should in-
clude frequent visits and easy access to the clinic in case 
of any liver-related or other symptom in the patient. In 
this manner, we aimed to prevent the further develop-
ment of HE and improve survival.

matERial and mEthOds
Patients
Prospectively, starting 1 September 2009 and one year 
forward, patients surviving HE who were able to leave 
the hospital were offered participation in the RC. The 
 diagnosis of cirrhosis was established according to stand-
ard criteria [5]. The presence of HE was confirmed by at 
least two experienced hepatologists in each case [6, 7]. 
Medical care included proton pump inhibitors, lactulose, 
intravenously and orally administered fluids and glucose 
and antibiotics when needed. Hepatorenal syndrome 
and oesophageal varices were treated according to 
guidelines [5, 8-10]. The patients were compared with HE 
patients discharged from the Department in 2008.

the rehabilitation clinic
The clinic is located in a room at the Department. All pa-
tients were seen by a trained nurse for a one-hour ses-

Rehabilitation for cirrhotic patients discharged after 
hepatic encephalopathy improves survival

Michala Maj Andersen1, Søren Aunt1, Nanna Martin Jensen1, Christian Homann1, Joan Manniche2, Svend Svendsen2,  
Erik Christensen1, Astrid Reher-Langberg1 & Frank Vinholt Schiødt1

ORiginal 
aRticlE

1) Department of 
Gastroenterology and 
Hepatology,  
Bispebjerg Hospital
2) Social Services, 
Copenhagen
  
Dan Med J
2013;60(8):A4683

Patient empowerment  
is an essential aim for  
the rehabilitation clinic. 
This is promoted mainly 
through dialogue where 
clinical, psychological  
and social problems are 
identified and addressed.



 2  da n i s h m E d i c a l J O U R n a l Dan Med J 60/8  August 2013

sion within 1-3 weeks after discharge and by a physician, 
if needed. Clinical, psychological and social problems 
were identified and addressed, the latter often with the 
help from a nurse seeing the patient in his or her own 
home. Alcohol consumption was recorded and alcohol 
cessation was encouraged at each visit. Blood pressure, 
heart rate and weight were recorded at each visit. As-
cites was treated according to standard criteria. Minimal 
or overt HE prompted referral to the Liver Unit.

An ‘alcohol school’ was held for some patients with 
alcohol-induced cirrhosis and their relatives. This included 
information from a physician, a nurse and a dietician on 
the harmful effects of alcohol.

social problems
Special emphasis was given to the patients’ social prob-
lems and needs. Two employees (JM, SS) from the Social 
Services of Copenhagen formed part of this study and 
took a special interest in the patients in terms of hous-
ing, economic, medical, and other needs. Close coopera-
tion between the Social Services and the Rehabilitation 
Clinic was established.

Economic costs
The economic costs for subsequent hospital admissions 
after the index admission were calculated for all pa-
tients. We calculated economic costs using the Danish 
standard “Diagnosis related groups” for admissions to 
our Department, but also for admissions to any other 

Danish hospital. The study was approved by the local 
ethics com mittee. 

Trial registration: not relevant.

REsUlts
Nineteen patients fulfilled the criteria for inclusion in the 
study and all accepted inclusion in the RC group. They 
were compared with 14 patients in the control group. 
The model of end-stage liver disease (MELD) score, age, 
proportion of patients with other complications (oeso-
phageal varices, ascites), HE grade, ammonia levels and 
other biochemical parameters did not differ between 
the two groups (table 1). The Child-Pugh score was 
higher in the RC group (median 13; range 8-14) than in 
the control group versus (median 11; range 7-13) (p = 
0.033).

Survival was significantly higher in the RC group 
(16/19; 84%) than in the control group (5/14; 36%) at 
the end of the study (p = 0.012). The improved survival 
was confirmed by a log-rank test (p = 0.008), see  
Figure 1.

The number of subsequent hospital admissions 
(with or without HE) did not differ between the two 
groups (table 2). The median economic costs for subse-
quent hospital admissions at our Department and other 
hospitals were similar in the two groups.

In the RC group, alcohol consumption was un-
changed in two patients only. Five patients stopped al-
cohol intake completely and the remaining patients de-
creased their intake. If possible, alcohol consumption 
was confirmed by the patients’ next of kin.

Data concerning alcohol consumption in the control 
group was available in six of the 14 patients. Four pa-
tients continued alcohol intake; all of them died. One 
patient reduced alcohol intake and one patient stopped 

tablE 1

Comparison of historic controls with the intervention group that was included in the rehabili tation clinic. 
Biochemical variables are values on admission.

controls  
(n = 14)

intervention  
(n = 19) p-value

Age, years, median (range) 54.5 (40-73) 55 (38-79) 0.99

Males, n (%) 11 (79) 12 (63) 0.58

Alcoholic cirrhosis, n (%) 14 (100) 17 (89) 0.65

Admission time, days, median (range) 14 (5-61) 24 (5-83) 0.21

HE grade, max., median (range) 2 (2-4) 2 (2-4) 0.13

Varices, n (%) 6 (43) 10 (53) 0.84

GI bleed, n (%) 5 (36) 5 (26) 0.84

Ascites, n (%) 11 (79) 12 (63) 0.57

Bilirubin concentration, micromol/l, median (range) 50 (8-166) 60 (16-232) 0.20

INR, arbitrary units, median (range) 1.75 (1.3-2.7) 1.6 (1.3-3.6) 1.00

Creatinine concentration, micromol/l, median (range) 74 (39-180) 83 (30-176) 0.84

Albumin concentration, g/l, median (range) 25 (18-42) 27 (15-34) 0.88

Platelet concentration , × 109/l, median (range) 98 (33-156) 95 (40-339) 0.53

Sodium concentration, mmol/l, median (range) 133 (121-143) 135 (120-152) 0.40

Ammonium concentration, micromol/l, median (range) 131 (58-153) 107 (39-202) 0.96

Child-Pugh score, median (range) 11 (7-13) 13 (8-14) 0.033

MELD score, median (range) 15.5 (6-27) 15 (6-34) 0.62

Observation time, months, median (range) 10.3 (0.5-28) 9 (2-17) 0.97

GI = gastrointestinal; HE = hepatic encephalopathy; INR = international normalised ratio;  
MELD = model of end-stage liver disease.

FigURE 1

Survival plot for the two groups; the intervention group (n = 19) included 
in the rehabilitation clinic compared to the historic control group (n = 
14). Survival was significantly better in the intervention group (p = 0.008, 
log-rank test).
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alcohol intake completely; both these two were long 
time survivors (more than 3.5 years). 

discUssiOn
To our knowledge, this paper is the first to describe the 
effects of a rehabilitation clinic for cirrhotic patients sur-
viving HE. We demonstrate an improved survival for 
these patients; an improved survival that was remark-
ably high compared with the poor survival reported in 
most published series [1-3]. The improvement was 
achieved with relatively simple means, primarily in the 
form of increased attention to the patients’ need for 
medical treatment, alcohol abstinence, and attention to 
their economic and social problems.

We recorded a marked reduction in alcohol con-
sumption for most patients attending the Rehabilitation 
Clinic since only two patients did not reduce alcohol in-
take. However, we do not have enough data for the con-
trol group to decide if this reduction was a result of the 
Rehabilitation Clinic or just a normal reaction pattern for 
patients surviving such a serious complication as HE [11] 
since we were unable to gather reliable data on subse-
quent alcohol consumption for this historic control 
group. 

The study may have been biased in several ways. 
Firstly, the number of patients in the study was not very 
high which increases the possibility of type I error [12]. 
We plan to continue including patients to our rehabilita-
tion clinic and future data may therefore be more accu-
rate. Secondly, this was not a randomized controlled 
 trial since we included patients by cohort. Thirdly, pa-
tients were compared with historic controls for whom 
data were recorded retrospectively. The retrospective 
data were probably more inaccurate than the prospec-
tive data we gathered for the patients included in the 
 rehabilitation clinic.  

If we assume that the improved survival for re-
habilitation patients is a real trend, then what is the ex-
planation for this improvement? Decreased alcohol con-
sumption may be part of the explanation since alcohol 
cessation is known to improve liver function even in 
 cases of advanced cirrhosis [11, 13-15]. Other medical 
conditions related to alcohol intake may also improve 
when alcohol consumption decreases [16]. The atten-
tion from dedicated nurses on an almost weekly basis 
may have increased patient compliance even though we 
do not have data to support this. Similar findings have 
been shown in a Danish randomised trial of brief inter-
vention to improve alcohol abstinence [17]. Also, the 
special attention from Social Services increased the 
chances of stable housing and economic conditions, and 
thus indirectly increased the likelihood of medicine 
 compliance. Finally, the almost weekly visits gave us an 
opportunity to evaluate the patients very frequently, to 

correct electrolyte imbalances early and to refer quickly 
to hospital when complications such as minor or overt 
HE or hepatorenal syndrome occurred. In this way, early 
treatment could be instituted.

Interestingly, the number of subsequent hospital 
admissions and the economic costs related to these ad-
missions did not increase in the rehabilitation group des-
pite the prolonged survival. Since the economic costs for 
the rehabilitation clinic itself were incorporated into the 
budget of the Department, the observed increased sur-
vival did not lead to increased expenses.

In conclusion, the rehabilitation clinic for patients 
surviving an episode of HE improved survival. This was 
probably owed to a combination of factors, including de-
creased alcohol consumption, more attention to compli-
cations, and improved social possibilities. In this study, 
the economic costs related to improved survival were 
not higher than those related to standard care. Further 
randomized studies on a larger number of patients sur-
viving HE are needed.

tablE 2

Comparison of historic controls with the intervention group included in the rehabilitation clinic.

controls  
(n = 14)

intervention  
(n = 19) p-value

Subsequent hospital admissions, n, median (range) 1 (0-7) 1 (0-8) 0.99

Subsequent hospital admissions with HE, n,  
median (range)

1 (0-5) 1 (0-5) 0.38

Days admitted with HE, median (range) 13 (0-66) 2 (0-77) 0.17

Subsequent hospital admissions with no HE, n,  
median (range)

0.5 (0-3) 1 (0-5) 0.42

Days admitted without HE, median (range) 1.5 (0-28) 3 (0-30) 0.50

Costs for subsequent admissions at this department, 
DKK, median (range)

51,266  
(0-410,128 

USDa: 9,459  
(0-75,669)

52,266  
(0-409,402 

USDa: 9,643  
(0-75,535)

0.87

Costs for subsequent admissions at all hospitals,  
DKK, median (range)

84,395  
(0-471,562)

USDa: 15,571  
(0-87,004)

84,730  
(0-409,402)

USDa: 15,633 
(0-75,535)

0.65

Subsequent hospital admissions, n, median (range) 1 (0-7) 1 (0-8) 0.99

Subsequent hospital admissions with HE, n,  
median (range)

1 (0-5) 1 (0-5) 0.38

Days admitted with HE, median (range) 13 (0-66) 2 (0-77) 0.17

Subsequent hospital admissions with no HE, n,  
median (range)

0.5 (0-3) 1 (0-5) 0.42

Days admitted without HE, median (range) 1.5 (0-28) 3 (0-30) 0.50

Costs for subsequent admissions at this department, 
DKK, median (range)

51,266  
(0-410,128)

USDa: 9,459  
(0-75,669)

52,266  
(0-409,402)

USDa: 9,643  
(0-75,535)

0.87

Costs for subsequent admissions at all hospitals,  
DKK, median (range) 

84,395  
(0-471,562)

USDa: 15,571  
(0-87,004)

84,730  
(0-409,402)

USDa: 15,633 
(0-75,535)

0.65

HE = hepatic encephalopathy. 
a) 1 USD = 5.42 DKK.
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