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Vitamin D deficiency in cirrhosis relates to liver dysfunction
rather than aetiology
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to liver dysfunction rather than aetiology, with lower
levels of vitamin D in alcoholic cirrhosis than in primary
biliary cirrhosis.
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Abstract
AIM: To examine the vitamin D status in patients with
alcoholic cirrhosis compared to those with primary biliary cirrhosis.

INTRODUCTION
Patients with chronic liver disease have an increased
risk for the development of osteoporosis and fractures,
reduced muscle strength, an impaired inflammatory response, and malignancy[1-3]. These conditions have also
been associated with vitamin D deficiency[4-6]. Vitamin D
deficiency and osteomalacia have been described in chronic cholestatic liver disease, such as primary biliary cirrhosis
(PBC)[7]. However, the frequency of vitamin D deficiency,
specifically in alcoholic liver cirrhosis (ALC), has not been
well described. The limited available data suggest that
there is a high frequency of vitamin D deficiency in patients with chronic liver disease[8,9].
The main source of vitamin D in humans is the exposure of skin to sunlight. For further activation, vitamin
D is hydroxylated in the liver to form 25-(OH) vitamin D

METHODS: Our retrospective case series comprised 89
patients with alcoholic cirrhosis and 34 patients with primary biliary cirrhosis who visited our outpatient clinic in
2005 and underwent a serum vitamin D status assessment.
RESULTS: Among the patients with alcoholic cirrhosis,
85% had serum vitamin D levels below 50 nmol/L and
55% had levels below 25 nmol/L, as compared to 60%
and 16% of the patients with primary biliary cirrhosis,
respectively (P < 0.001). In both groups, serum vitamin
D levels decreased with increasing liver disease severity,
as determined by the Child-Pugh score.
CONCLUSION: Vitamin D deficiency in cirrhosis relates
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(25-OHD) and in the kidneys to form the active metabolite 1,25(OH)2 vitamin D. The body stores of vitamin D
are best reflected by the serum levels of 25-(OH)D[10].
The aim of the present study was to describe the
serum vitamin D status in a retrospective case series of
patients with ALC compared to those with PBC. Patients
with PBC were considered a priori to demonstrate a high
incidence of vitamin D deficiency.
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We collected data from the medical records of all patients
with a diagnosis of PBC or ALC who visited our outpatient clinic in 2005. A total of 205 patients were identified:
58 had PBC, and 147 had ALC. The study population
comprised patients for whom vitamin D measurements
had been completed and for whom the Child-Pugh status
could be assessed (34 and 89 patients, respectively). In patients who had undergone serial vitamin D measurements,
the first blood sample collected in 2005 was used. The
vitamin D status was defined according to the following
levels of 25-(OH)D: severe deficiency: 0-12.5 nmol/L,
deficiency: 12.5-25 nmol/L, insufficiency: 25-50 nmol/L,
and vitamin D replete: > 50 nmol/L[11]. Data concerning
previous and ongoing vitamin D supplementation were
collected from the patients’ medical records. To assess the
severity of liver disease, the patients were scored according to the Child-Pugh classification. This score is based
on the degree of encephalopathy, the presence of ascites,
prothrombin time, and the serum levels of bilirubin, and
albumin. The score ranges from 5 to 15 with increasing
severity. Accordingly, the patients had either compensated
liver disease (Class A, 5-6 points), moderate liver disease
(Class B, 7-9 points), or severe liver disease (Class C, 10-15
points).

PBC 		

ALC

Figure 1 Vitamin D levels in the study group. Vitamin D levels in 37 patients
with primary biliary cirrhosis and 89 patients with alcoholic liver cirrhosis. Patients
with alcoholic liver cirrhosis demonstrated significantly lower overall vitamin D
levels in comparison to patients with primary biliary cirrhosis (P < 0.0001, MannWhitney U test). PBC: Primary biliary cirrhosis; ALC: Alcoholic liver cirrhosis.

Table 1 Study group stratified according to the Child-Pugh
class and the degree of vitamin D deficiency
Vitamin D (nmol/L)

< 25
25-50
> 50

Child-Pugh group
A

B

C

17
14
18

15
16
6

21
12
4

with ALC and PBC, vitamin D deficiency was identified in
37% vs 16% and vitamin D insufficiency was identified in
30% vs 41% of patients, respectively. Only 15% of patients
with ALC were vitamin D replete in comparison to 40%
of patients with PBC. The median 25-OHD blood concentration in ALC patients was 24 nmol/L, or 53% of the
median serum level of 45 nmol/L in PBC patients (P <
0.001, Mann-Whitney U test) (Figure 1).
Four patients with ALC and 13 patients with PBC
were receiving vitamin D supplementation at the time
of blood sampling. Their vitamin D levels did not differ
from those determined in patients who did not receive
supplementation.
The distribution of Child-Pugh groups A, B, and C differed between ALC and PBC patients. Patients with ALC
demonstrated more advanced disease (16 A, 36 B, and 37 C)
compared to those with PBC (33 A, 1 B, and no C). In all
the cirrhotic patients, there was an association between the
Child-Pugh score and vitamin D status (contingency coefficient C = 0.29, P < 0.05, χ2 test) (Table 1).

Techniques
Plasma 25(OH)D 2 and 25(OH)D 3 were analysed by
isotope-dilution liquid chromatography-tandem mass spectrometry using an API3000 TM mass spectrometer (Applied
Biosystems, Foster City, CA, USA) and a method adapted
from Maunsell et al[12]. The interassay variation coefficients
for plasma 25(OH)D2 were 8.5% at 23.4 nmol/L and 8.0%
at 64.4 nmol/L, and for plasma 25(OH)D3 these values
were 9.6% at 24.8 nmol/L and 8.1% at 47.7 nmol/L.
Statistics
Non-parametric statistics were used for the descriptions,
and the Mann-Whitney U test was employed for comparisons between groups. The association between two variables was assessed by the contingency coefficient C, and
statistical significance was determined using the χ2 test.

DISCUSSION
The vast majority (85%) of patients with ALC presented
a compromised vitamin D status. The same was found
in fewer than half of the patients with PBC (47%). This
finding is in contrast to the standard clinical knowledge
that vitamin D deficiency is expected in PBC. Further-

RESULTS
In the patients with ALC, 18% had a severe vitamin D
deficiency. In comparison, none of the patients with PBC
had such a deficiency. Similarly, in a comparison of patients
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more, this marked vitamin D deficiency has never been
demonstrated in a study population of this size.
Our study group included 60% of the cirrhotic patients who were seen at our clinic during 2005. This distribution does not introduce a selection bias because the
vitamin D measurements were ordered without physician
knowledge of the study purpose. Because the intensity
of sunlight changes throughout the year, there might
have been a seasonal difference in the vitamin D levels
according to when the blood samples were drawn. However, patients were recruited throughout the year in both
groups, and therefore, seasonal changes should not affect
comparisons between the two groups.
The observed deficiency in vitamin D might be related
to several causes: an impaired hepatic hydroxylation of
vitamin D, dietary insufficiency, malabsorption, reduced
hepatic production of vitamin D binding protein, and
an impaired cutaneous production due to either reduced
exposure to sunlight or jaundice[9,13]. The observation that
the deficiency was less pronounced in PBC patients suggests that bile acid-related lipid malabsorption is not the
only mechanism involved in vitamin D deficiency. It seems
plausible that the mechanism of vitamin D deficiency is
multifactorial and differs between the two groups of cirrhotic patients. When the results were stratified according to the Child-Pugh class, an association was observed
between vitamin D deficiency and the severity of liver
disease. This association has never been demonstrated in
such a large study population. Thus, the better preservation of vitamin D status in patients with PBC might be
ascribed to the diminished severity of their liver disease, as
assessed by their Child-Pugh scores. Based on this finding,
one could hypothesise that the risk for vitamin D deficiency or insufficiency might be influenced more by the degree
of liver dysfunction than by the aetiology of the liver disease. However, our study was not designed to elucidate the
exact mechanism underlying the vitamin D deficiency. The
purpose of the study was to emphasise the importance of
monitoring the vitamin D status in all patients with cirrhosis, especially those with ALC for whom nutritional status
has been a relatively neglected area of study.
Our results imply that vitamin D deficiency is highly
prevalent in patients with ALC. Because this was a retrospective study, we cannot extrapolate the results to the
general population of cirrhotic patients. However, these
results indicate that the frequency and severity of vitamin
D deficiency in ALC patients warrant greater attention,
similar to the usual clinical practice in patients with PBC.
Although 17 of the study patients received vitamin D
supplementation, this supplementation was clearly insufficient, as their vitamin D concentrations remained low.
Thus, it appears that the vitamin D deficiency in these
patients should be treated with higher doses of vitamin D
than that used in standard clinical practice for repletion.
The risk for bone disease in cirrhotic patients justifies the use of routine vitamin D therapy. Furthermore,
the patients might also benefit from correction of their
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vitamin D status with respect to reduced muscle function,
cancer risk, and immune impairment.
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Background

Patients with liver cirrhosis have an increased incidence of cancer, infections,
osteoporosis, and decreased muscle strength. Vitamin D deficiency is associated with these complications in other patient groups and could be partially
involved in the clinical complications related to cirrhosis.

Research frontiers

Vitamin D deficiency is a well reported complication in chronic cholestatic liver
disease such as primary biliary cirrhosis. While the prevalence and treatment of
this deficiency has been addressed in many articles over the last decades, little
is known of the vitamin D status in alcoholic liver cirrhosis.

Innovations and breakthroughs

Recent studies imply that vitamin D deficiency is frequent in all patients with
cirrhosis. The current study shows that vitamin D deficiency is more frequent
and severe in patients with alcoholic liver cirrhosis than in patients with primary
biliary cirrhosis. Furthermore, it indicates that the degree of liver dysfunction,
rather than the aetiology of cirrhosis, dictates the risk of vitamin D deficiency.

Applications

This study emphasizes the importance of monitoring vitamin D levels in all
patients with cirrhosis. However, further studies are needed to find the most
favourable form of vitamin D supplementation for these patients.

Terminology

Primary biliary cirrhosis and alcoholic cirrhosis are two different diseases that
cause cirrhosis of the liver. While primary biliary cirrhosis is a cholestatic, autoimmune disease, alcoholic liver cirrhosis is an alcohol-induced liver disease usually
without cholestatic features. The Child-Pugh score assesses the prognosis in patients with cirrhosis and is also used to quantitate the degree of liver dysfunction.

Peer review

This brief article nicely demonstrated the association of the liver damage severity
with the level of 25-hydroxy vitamin D. This is a very important report, as many
doctors do not realize that liver damage could cause significant vitamin D deficiency.
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