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Abstract

AIM: To assess the alcohol drinking patterns in a co-
hort of primary sclerosing cholangitis (PSC) patients
and the possible influence on the development of fibro-
sis.

METHODS: Ninety-six patients with PSC were evalu-
ated with a validated questionnaire about a patient’s
lifetime drinking habits: the lifetime drinking history
(LDH) questionnaire. In addition, clinical status, tran-
sient elastography and biochemistry values were ana-
lysed and registered. Patients were defined as having
either significant or non-significant fibrosis. Significant
fibrosis was defined as either an elastography value of
= 17.3 kPa or the presence of clinical signs of cirrho-
sis. Patients were divided into two groups depending
on their alcohol consumption patterns; no/low alcohol
consumption (one drink or unit/d) and moderate/high
alcohol consumption (= 1 drink or unit/d). LDH data
were calculated to estimate lifetime alcohol intake (LAI),
current alcohol intake, drinks per year before and after
diagnosis of PSC. We also calculated the number of
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episodes of binge-drinking (defined as consuming = 5
drinks per occasion) in total, before and after the diag-
nosis of PSC.

RESULTS: The mean LAI was 3882 units of alcohol,
giving a mean intake after onset of alcohol consumption
of 2.6 units per week. Only 9% of patients consumed
alcohol equal to or more than one unit per day. Current
alcohol intake in patients with significant fibrosis (7 =
26) was less than in patients without significant fibrosis
(n = 70), as shown by lower values of phosphatidyleth-
anol (B-PEth) (0.1 umol/L vs 0.33 umol/L, respectively,
P = 0.002) and carbohydrate-deficient transferrin (CDT)
(0.88% vs 1.06%, respectively, P = 0.02). Self-reported
LAI was similar between the two groups. Patients with
significant fibrosis reduced their alcohol intake after di-
agnosis from 103 to 88 units per year whereas patients
without fibrosis increased their alcohol intake after PSC
diagnosis from 111 to 151 units/year. There were no
correlations between elastography values and intake of
alcohol (units/year) (r = -0.036).

CONCLUSION: PSC patients have low alcohol consum-
ption. The lack of correlation between fibrosis and alco-
hol intake indicates that a low alcohol intake is safe in
these patients.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Little is known about risk factors for progression of fi-
brosis in primary sclerosing cholangitis (PSC) except for
duration of disease and presence of syrnptorns“’ﬂ. Exces-
sive consumption of alcohol causes liver disease™
high intake of alcohol acts as a co-factor for progression
of other chronic liver diseases, such as non-alcoholic
steatohepatitis, hereditary hemochromatosis and hepatitis
C (HCV). For instance, heavy episodic drinking has been
shown to be associated with progression of fibrosis in
non-alcoholic fatty liver disease, alcohol consumption
of more than 60 g per day increases the risk for cirrhosis
9-fold in patients with hereditary hemochromatosis”, and
an alcohol intake of more than 210 g per week in patients
with HCV has been shown to increase fibrosis” . The
threshold for a safe intake of alcohol with regard to de-
velopment of fibrosis in patients with concomitant liver
disease is unclear and most patients with a chronic liver
disease are advised to keep their alcohol intake to a mini-
mum. The evidence for giving such advice to patients
with chronic liver diseases in general is scarce. There is no
evidence that alcohol in low amounts influences disease
progression and there are data suggesting that a low alco-
hol intake, on the contrary, may have a protective effect
against fibrosis. A recent study by Cheung ez al™ indi-
cated no increased risk for fibrosis in HCV patients with
alcohol intake less than 210 g per week and in a study by
Moriya ez al™, low consumption of alcohol seemed to
protect against non-alcoholic fatty liver disease in healthy
individuals.

The impact of alcohol on progression of fibrosis in
PSC has not been previously studied, although alcohol
consumption has been reported to be associated with
development of cholangiocarcinomam. One of the
most common questions from patients with PSC is: what
amount of alcohol can be considered to be a safe intake?
“Safe” amounts of alcohol (in liver-healthy individuals)
are usually considered to be less than 210 g (approximately
18 units or drinks) of alcohol per week, The purpose of
our study was to describe the alcohol consumption pat-
terns, and to evaluate whether lifetime alcohol consump-
tion correlates to the fibrosis stage, in patients with PSC.

N and a

MATERIALS AND METHODS

Patients

All patients diagnosed with PSC at the Department of
Gastroenterology and Hepatology, Karolinska University
Hospital are recorded in a local PSC register.

Eligible for this study were 141 patients with PSC
who were identified as currently living in the Stockholm
area and who were having their regular follow-ups at our
clinic.

The diagnosis of PSC were made according to ac-
cepted criteria; i.e., typical cholangiographic findings of
bile duct irregularities, strictures and dilatations or histo-
logical findings of cholangitis, or signs of small-duct PSC
in combination with biochemical and clinical ﬁndingsl4’17].
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141 patients

36 excluded'

105 patients

6 missing data

99 patients l

3 invalid elastography
measurements

96 patients

i

Figure 1 Flow chart for inclusion of patients. ‘Exclusion due to: Not Swed-
ish speaking, presence of Down’s disease, dementia, current pregnancy, severe
psychiatric disease, co-existing hepatic disease (hepatitis B or C, hemochroma-
tosis, recent diagnosis of liver cancer) or patients who had moved to other parts
of the country or declined to participate (n = 4).

We excluded 32 patients with a recent diagnosis of can-
cer, not Swedish speaking, presence of Down’s syndrome,
dementia, current pregnancy, severe psychiatric disease
(e.g., psychosis, bipolar disease), co-existing liver diseases
(e.g., hepatitis B and C or hereditary hemochromatosis).
Four patients declined to participate. The study cohort
and patient selection are summarized in Figure 1.

Data collection

From our registry and patient charts, the following data
were registered: duration of disease, age, sex, co-existing
inflammatory bowel disease (IBD, diagnosed through en-
doscopy and histology), symptoms, smoking and body
mass index (BMI). The patients were interviewed with a
structured protocol for confirmation and validation of the
data collected from the registry and for current symptoms
and alcohol habits, including the question as to whether
the patients had reduced their alcohol intake after the di-
agnosis of PSC was established.

At the interview, patients received the lifetime drink-
ing history (LDH) questionnaire, a detailed and validated
questionnaire about the patient’s lifetime drinking hab-
its"™", This questionnaire allows the calculation of the
total number of units during the patient’s lifetime, with
the possibility of calculating changes in drinking habits
during life. It also allows measurement of total number
of binge drinking episodes, defined as drinking 5 or more
units of alcohol at one occasion. One unit of alcohol is
equivalent to 12 g of alcohol. Patients were thoroughly
informed about the questionnaire and later filled it out
at home. When data were missing, the patient was con-
tacted by telephone and information was supplemented
through a telephone interview. Six of 105 patients (5.7%)
did not return the LDH questionnaire despite being re-
minded and were excluded. No/low alcohol consumers
were defined as drinking less than one drink per day, and
moderate/high alcohol consumer as drinking equal to or
more than one drink per day.

Transient elastography

Transient elastography with FibroScan (EchoSens, Patis,
France) was performed on all patients on the same occa-
sion as the interview. The cut-off values for significant
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fibrosis were adopted from Corpechot e/ al”" and the
threshold for fibrosis stage 4 according to Ludwig (cit-
rhosis) was set to = 17.3 kPa. At least 10 measurements
were made, and only the scans where more than 60% of
measurements were valid were accepted. We divided the
population into two subgroups: patients with significant
and non-significant fibrosis. Significant fibrosis was de-
fined as either elastography values = 17.3 kPa or a clini-
cal diagnosis of cirrhosis diagnosed with histology”'! or
typical radiological and biochemical findings of cirrhosis
(such as irregular hepatic parenchyma, splenomegaly, oe-
sophageal varices, presence of intraabdominal collaterals)
or manifestation of decompensation. In nine patients
elastography failed, most often due to overweight. In
six of these, presence of significant fibrosis was evident
from clinical data and they were included into the “signifi-
cant fibrosis” group. The three patients with no available
information on fibrosis from either elastography or clini-
cal data were excluded. Twenty-six patients were found to
have significant fibrosis and 70 patients had non-signifi-
cant fibrosis.

Biochemistry

Biochemical data including blood count, sodium, potas-
sium, creatinine, alkaline phosphatase, serum transami-
nases, total bilirubin, PK-INR, albumin, carbohydrate-de-
ficient transferrin (CDT) and phosphatidylethanol (B-PEth,
measured by liquid chromatography-mass spectrometry)
in plasma were collected and analysed at the routine bio-
chemistry laboratory at Karolinska University Hospital.

Statistical analysis

Continuous variables were analyzed using the Mann-Whit-
ney U-test or the Wilcoxon Signed Rank Test where ap-
propriate. For compatison of categorical data the 12 anal-
ysis was used or, in the case of small expected frequencies,
F test. For correlation tests of linear data, the Pearson r
test was used. We controlled the results for duration of
disease using co-variance analysis of variance. Statistical
data were analyzed using the Statistica® 9.1 software (Stat-
Soft Inc., Tulsa OK) and SAS 9.2 software (SAS Institute
Inc., Cary NC).

Ethical considerations

The local ethics committee at Karolinska University Hos-
pital approved this study, registry No: 2009/1894-31/1.
Written informed consent was obtained from all partici-
pating subjects.

RESULTS

Clinical characteristics

Clinical characteristics and data on lifetime alcohol con-
sumption for the 96 patients are presented in Table 1.
There were 66% men, mean age was 47 * 13 years (range:
22-75 years) and 73 patients (76%) were diagnosed with
concomitant IBD. Mean elastography value was 11.1 + 8.2
kPa (range: 2.8-48 kPa). Seven patients (7.3%) had been
diagnosed with PSC before they first started drinking al-
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Table 1 Clinical characteristics and drinking habits of 96 pa-

tients with primary sclerosing cholangitis

Mean (range)

Age at inclusion (yr) 47 (22-75)
Male sex 63/96

Duration of primary sclerosing cholangitis (yr) 12 (0-30)
Age at primary sclerosing cholangitis diagnosis (yr) 35 (11-65)
Fibroscan value (kPa) 11.1 (2.8-48)
Undergone orthotopic liver transplantation, 7 (%) 12 (12.5)
Bilirubin (umol/L) 15.3 (3-82)
Alkaline phosphatase (ukat/L) 2.66 (0.5-12.4)
Phosphatidylethanol (umol/L) 0.28 (0.1-8.4)
Carbohydrate-deficient transferrin (%) 1.01 (0.5-3)
Body mass index (kg/m’) 24.1 (17.2-34.3)
Inflammatory bowel disease (%) 73/96 (76)

Smoking-current user, 1 (%) 442

Smoking-ex user, 11 (%) 16 (16.7)
Smoking-never used, 11 (%) 76 (79.2)
Lifetime drinking habits

Age at first alcohol intake (yr) 17 (12-28)

Lifetime alcohol intake (unit)
Yearly alcohol intake, total (unit)

3882 (0-20 270)
137 (0-1180)

Yearly alcohol intake, before diagnosis (unit) 109 (0-674)
Yearly alcohol intake, after diagnosis (unit) 134 (0-1110)
Total occasions of binge-drinking 294 (0-4054)
Yearly occasions of binge-drinking, total 11.3 (0-165)
Yearly occasions of binge-drinking, before diagnosis ~ 12.0 (0-295)
Yearly occasions of binge-drinking, after diagnosis 8.0 (0-83)

Normal range, laboratory values. Bilirubin: < 26 umol/L; Alkaline phos-
phatase: < 1.9 pkat/L; Phosphatidylethanol: < 1.0 umol/L; Carbohydrate-
deficient transferrin: < 2.0%.

cohol. There were no cases of patients with Child-Pugh
score of 10 (i.e., class C) or higher.

Alcohol consumption

Mean age at onset of alcohol consumption was 17 +
3 years (range: 12-28 years). The mean lifetime alcohol
intake (LAI) was 3882 units of alcohol (median: 2275
units, range: 0-20 270 units), giving a yeatly mean alcohol
intake of 137 units per drinking year and a mean number
of 2.6 units per week during the years of alcohol con-
sumption. Nine percent (9/96) drank equal to or more
than one unit per day, and one percent (1/96) had a mean
consumption of more than two units per day. The mean
number of total episodes of binge drinking was 294 (me-
dian: 906, range: 0-4054), equalling eleven binges per year
or 0.2 binges per week on average.

Twenty-eight percent (24/87) of no/low alcohol con-
sumers (< 1 unit per day) had significant fibrosis com-
pared to 22% of consumers with moderate/high alcohol
intake (> 1 unit per day, P = 0.57). Moderate/high con-
sumers had significantly more episodes of binge drinking;
There were no significant differences in biochemical data
or BMI (data not shown) between the moderate/high
and the no/low alcohol consumption groups.

Comparison of patients with and without significant fibrosis
There were no significant differences in mean units of
alcohol consumed per year between patients with signifi-
cant and non-significant fibrosis, as shown in Figure 2.
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Figure 2 Comparison between the total mean units of alcohol per year for
the significant and non-significant fibrosis group.
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Figure 3 Correlation between elastography values and units per year. Pa-
tients with clinically significant fibrosis but not a valid elastogram were given the
value of 17.3 kPa.

There was no correlation between yearly alcohol intake
(units/year) and elastography values (Figure 3). Thirty-
eight percent of all patients (36/96) reported a decreased
alcohol intake after the diagnosis of PSC. This figure was
similar in patients with and without significant fibrosis
(39% ws 37%). To further evaluate if the drinking habits
changed after diagnosis, the LDH data were compared
before and after PSC diagnosis. A total increase from 109
to 134 units per year, and a decrease in binge drinking of
twelve to eight binges per year was found in all patients
(not signitficant). Among patients with non-significant
fibrosis, we found an increase in total alcohol consump-
tion after PSC diagnosis (111 units per year s 151 units
pet yeat, P = 0.07) whereas a decrease in total alcohol
consumption after PSC diagnosis (103 units per year os
88 units per year, P = 0.59) was found in the significant
fibrosis group. Binge-drinking before and after PSC diag-
nosis was 14.9 binges per year »s 9.6 binges per year (P =
0.24) in the non-significant fibrosis group and 4.3 binges
per year »s 3.6 binges pet year (P = 0.5) in the significant
fibrosis group. The significant fibrosis group had higher
bilitubin values (24.8 umol/L »s 11.8 pmol/L, P = 0.015),
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lower CDT values (0.88% »s 1.06%, P = 0.02) and lower
PEth values (0.1 5 0.33, P = 0.0016) than the non-signif-
icant fibrosis group. Comparison of clinical variables and
alcohol consumption between patients with significant
and non-significant fibrosis are summarized in Table 2.
We also performed a similar analysis with different cut-
off values; 12.5 and 14.5 kPa respectively, which are the
suggested cut-off values for cirrhosis (stage 4 fibrosis) in
HCV™* with similar results as when the cut-off level
of = 17.3 kPa was used (data not shown).

DISCUSSION

This study describes for the first time the alcohol con-
sumption patterns in a large cohort of PSC patients be-
fore and after PSC diagnosis. The majority of the PSC pa-
tients were shown to have low alcohol consumption. The
mean LAI was 3882 units of alcohol, giving a mean intake
after onset of alcohol consumption of 2.6 units per week,
and only 9% drank more than one unit per day and 1%
more than two units per day. In comparison, to develop
alcohol-induced liver cirrhosis, subjects need to drink at
least 30 g of alcohol per day, equaling around 3 drinks per
dayw’7J over several years.

The lifetime alcohol consumption did not correlate
with the presence of significant fibrosis, although the
current alcohol intake in fibrotic patients was less than
in patients without significant fibrosis, shown by lower
values of PEth and CDT. There was also a trend that
patients with significant fibrosis had reduced their alco-
hol intake after the diagnosis of PSC whereas patients
without significant cirrhosis actually increased their con-
sumption after diagnosis. This is consistent with findings
from studies of the effect of alcohol on other chronic
liver diseases implicating that a low intake of alcohol
seems to be harmless'*". One may speculate whether
or not low alcohol consumption actually protects against
more progressive development of cirrhosis. Although no
such conclusions can be drawn from the present study,
our data support that a low consumption is harmless for
fibrosis progression. The alcohol consumption among
our PSC patients was lower than we expected, which has
influenced our ability to evaluate the impact of more
marked alcohol consumption for the progression of
fibrosis. We were unable to evaluate whether a moderate/
high consumption was harmful or safe since the number
of patients with this pattern of consumption was too low.

CDT values can be affected by factors other than al-
cohol, such as end-stage liver disease (Child-Pugh score
= 10)**). None of our patients had a Child-Turcotte-
Pugh score of more than 10 and patients with significant
fibrosis had lower CDT values than patients with non-
significant fibrosis. CDT has not been validated in pa-
tients with PSC; however, it has been studied in primary
biliary cirrhosis and not been implicated to produce
false-positive results®. B-PEth”" measured by mass
spectrometry is an even more sensitive marker than CDT
for detecting alcohol consumption over the previous 1-2
wk. It has been reported to be stable in patients with
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Table 2 Comparison of clinical variables and alcohol consumption between patients with and without significant fibrosis

Variable Non-significant fibrosis (7 = 70) Significant fibrosis (7 = 26) P value
Duration of disease (yr) 10.1+6.8 15679 0.019
Age at primary sclerosing cholangitis diagnosis (yr) 36+14 34+13 0.29
Lifetime alcohol intake (unit) 3896 + 4441 3845 + 4457 0.44
Yearly alcohol intake, mean (unit) 144 +178 117 £135 0.27
Total occasions of binge-drinking 331 + 692 194 + 341 0.23
Yearly occasions of binge-drinking 12.7 +£24.7 71+13 0.41
Yearly alcohol intake, before diagnosis (unit) 111 +£129 103 141 0.24
Yearly alcohol intake, after diagnosis (unit) 151 + 200 88 + 86 0.26
Yearly binge drinking episodes, before diagnosis 14.9 £38.1 43+73 0.07
Yearly binge drinking episodes, after diagnosis 9.6 +18.6 3.6+4.7 0.23
Bilirubin (umol/L) 11.8+£6.8 248+231 0.015
Alkaline phosphatase (ukat/L) 2.66 +2.65 2.66 £2.22 0.45
Phosphatidyl ethanol (umol/L) 033+1 01+0 0.0016
Carbohydrate deficient transferrin (%) 1.06 £ 0.38 0.88+0.2 0.02
Body mass index (kg/m?) 2412 +3.12 24.02 +4.24 0.43

Normal range, laboratory values. Bilirubin: < 26 pmol/L; Alkaline phosphatase: < 1.9 pkat/L; Phosphatidylethanol: < 1.0 pmol/L; Carbohydrate-deficient

transferrin: < 2.0%.

concomitant liver disease™ but has not been studied in
detail in patients with PSC.

The low alcohol consumption seen among our patients
may be an effect of the general advice these patients are
given in clinical practice, which is to keep alcohol intake at
a minimum level. Patients with significant fibrosis also had
higher bilirubin levels indicating a more severe disease,
which in itself inhibits alcohol consumption. Thus, the
knowledge of significant fibrosis in a patient contributes
to decreased alcohol consumption. It is well known that
smoking is associated with high alcohol consumption[2 I,
PSC patients have a low smoking frequency™, also seen
in this study. The correlation between a low smoking fre-
quency and small total alcohol consumption in this cohort
further validates our results.

Binge drinking decreased in both patients with sig-
nificant and non-significant fibrosis after PSC diagnosis.
This finding may reflect a change in drinking pattern with
age, rather than the presence of PSC. Also, there is a gen-
eral trend in Sweden towards less binge drinkingm. The
total alcohol consumption in Sweden has increased by
approximately 15% since the mid 1990s”"*, Thirty-eight
percent of all our patients reported that they had reduced
their alcohol intake after the PSC diagnosis; however, the
trend when looking at the LDH data was an increase in
the total yearly alcohol intake. The perception of having
reduced the consumption may be related to a reduction
in the occasions of binge drinking episodes, which was
confirmed in the questionnaire.

One limitation of the present study is the retrospec-
tive self-reported alcohol intake, which may be impaired
by recollection bias. However, the LDH questionnaire is
well validated and has a high test-retest correlation .
We also had a high response rate to the LDH question-
naire which is why we believe that our data are reliable.
In addition, there is a risk that we have underestimated
the presence of significant fibrosis since we did not per-
form liver biopsies to measure fibrosis. Liver biopsy is
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not mandatory for the diagnosis of PSC and we chose
to refrain from biopsies for ethical reasons due to risk
of complications. The role of transient elastography in
cholestatic liver disease is not well established, although
it has been shown to be a good alternative to histology
for evaluating fibrosis, mainly in HCV, but also in other
chronic liver diseases™”*".

Chalasani ¢ al'® reported in 2000 that alcohol was a
risk factor for developing cholangiocarcinoma (CCA) in
PSC; however, they were unable to quantify the amount
of alcohol consumed. Our data can at present not evalu-
ate whether alcohol intake is important for CCA since
none of our patients have developed CCA. However, we
have obtained solid data regarding alcohol consumption
in a large cohort of PSC patients which is being prospec-
tively followed. This allows future studies exploring the
role of alcohol as a risk factor for developing CCA in this
cohort.

In conclusion, patients with PSC have low alcohol
consumption. Only 9% consumed an amount of alcohol
equal to or more than one unit per day. There was a trend
towatds increased alcohol consumption after the PSC di-
agnosis in patients without significant fibrosis, and these
patients have significantly increased plasma levels of CDT
and PEth as compared to those having significant fibrosis
or cirrhosis. We found no correlation between alcohol
consumption and significant fibrosis. In summary, our
results indicate that low alcohol consumption is safe in
patients with PSC.
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Research frontiers

Alcohol, in high amounts, is known to be a risk factor for progression of fibrosis
in other chronic liver diseases. The role of alcohol intake for progression of
fibrosis has not previously been studied in PSC.

Innovations and breakthroughs

This is the first study of the alcohol consumption pattern in a large cohort of
PSC patients and they aimed to correlate this to the occurrence and degree of
fibrosis.

Applications

By increasing their knowledge of risk factors for progression of fibrosis in PSC,
this study can help give doctors relevant information to patients regarding their
alcohol habits.

Peer review

The paper is an interesting paper assessing the lifetime drinking history. The
paper is quite well written but the reader needs reason for using certain bio-
chemical variables in this context and the statistical analysis has to be better
explained. Also most readers of this paper do not know what is the amount of
drinks used by patients with alcohol dependency and alcoholic cirrhosis.
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