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Chand et al. recently reported the frequency of liver diseases
LD) in pancreatitis. In an analysis of 20,931 patients, it was con-
luded that the incidence rate of LD in chronic pancreatitis (CP) is
pproximately 5%, whereas that of the end-stage liver disease, liver
irrhosis (LC), is around 2% [1]. Since more than 50% of CP develops
ue to alcohol consumption [2], we can estimate an incidence rate
f LD and LC that is no more than two times higher in alcoholic CP.

Although the rate of LC is variable in each published national
ohort of alcoholic CP (2% in a Spanish cohort [3], 16.7% in a Czech
ne [4], 8.4% in an Indian one [5] and 12.5% in an Italian one [6]),
he incidence rate of LC is approximately 10–20%. Further, the inci-
ence of CP is even lower in LC. It was 2.5% in the Czech cohort [4]
nd 5.3% in the Spanish one [3]. Since the proportion of CP in LC is
ower than that of LC in CP and patients with CP are younger than
hose with LC [6,7], it seems more than likely that alcohol damages
he pancreas earlier than it does the liver.

90% of alcohol is metabolized via the oxidative pathway by
cetaldehyde dehydrogenase (ADH), whereas 10% is metabolized
ia the non-oxidative pathway mostly by fatty acid ethyl ester syn-
hase and carboxyl ester lipase. The end product of the oxidative
athway, acetaldehyde, is rather toxic to the liver; however, the
nd product of the non-oxidative pathway, fatty acid ethyl ester
FAEE), is rather toxic to the pancreas [8–10]. Pharmacological sup-
ression of the oxidative pathway exacerbates ethanol-induced
itochondrial dysfunction and acute pancreatitis, while pharma-

ological inhibition of the non-oxidative pathway prevents FAEE

ormation and ameliorates exocrine pancreatic damage and the
utcome of acute pancreatitis in experimental models [9]. The
ame outcomes were observed in genetically altered conditions.
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In ADH-deficient mice, alcohol administration causes severe pan-
creatic injury [11]; moreover, mutations of carboxyl ester lipase
in humans also increases the risk for alcoholic chronic pancreatitis
[12].

Therefore, we hypothesize that in patients in whom alcohol is
mostly metabolized via the oxidative pathway, LC develops first
and pancreatitis presents in only a minority of patients. This may
be due to the fact that (1) non-oxidative metabolism is suppressed
and the formation of FAEE is low or (2) since mortality is high in LC,
there is no time for CP to develop. Conversely, in patients in whom
alcohol is mostly metabolized via the non-oxidative pathway, CP
develops first and in some patients LC occurs later. (1) This may
be due to the lower activity of oxidative metabolism or (2) since
mortality is lower in CP, LC has time to develop (Fig. 1).

All in all, we  have at least three independent mechanisms play-
ing a role in the rare incidence of concurrent LC and CP: (1) a
patient’s genotype does not change during his or her lifetime;
therefore, the characteristics of alcohol metabolism remain simi-
lar with aging; (2) after one of the diseases develops, the patient’s
alcohol consumption decreases; and (3) the patient’s survival is
diminished if comorbidities occur.
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Fig. 1. (A) Alcohol is 90% metabolized via the oxidative pathway; liver cirrhosis
is  therefore more frequent in alcoholics than chronic pancreatitis (20–25% versus
3–8%, respectively). In patients in which LC develops first, CP is less frequent,
whereas the chance for LC is higher in patients where CP develops first. (B) If the non-
oxidative pathway is stimulated or the oxidative pathway is inhibited, the pancreas
damage is greater, while if inhibited it is less severe.
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