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ABSTRACT

There have been many studies concerning the
prognostic factors in cirrhosis of liver, but
without any unanimous conclusion. Nutritional
factors have been shown to affect the prognosis
of cirrhosis. With this background, the authors
tried to assess the prognostic importance of
vitamin C, if any, in cirrhosis of liver. The
present study was conducted in the Department
of Biochemistry of a tertiary care medical
college and hospital. Serum vitamin C and INR
of 91 LC patients with esophageal varices and
ascites (group 1), and 78 LC patients without
esophageal varices and ascites (group 2) were
estimated. Vitamin C was significantly
decreased and INR was highly significantly
increased in group 1 with respect to group 2.
Depletion of vitamin C levels in serum may be
related to the progress of cirrhosis of liver, but
this needs to be validated by further studies in
larger number of subjects. Vitamin C may be
considered as a useful biomarker of antioxidant
status in cirrhosis of liver for elaboration of
monitoring.
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INTRODUCTION

Cirrhosis is the end-stage condition
of many types of chronic liver diseases. )
Chronic hepatitis B is the primary cause of
liver cirrhosis (LC) in the Asia-Pacific
region. @ LC is a major yet largely
preventable and underappreciated cause of
global health loss. Variations in cirrhosis

mortality at the country level reflect
differences in prevalence of risk factors
such as hepatitis B and C infection and
alcohol use. ® Although the causes of LC
are  multifactorial, there are some
pathological characteristics that are common
to all cases of LC, including degeneration
and necrosis of hepatocytes, and
replacement of liver parenchyma by fibrotic
tissues and regenerative nodules, and loss of
liver function.

The economic and social burden of
LC is immense considering decreased
quality of life, the disability of labor, poorer
physical activity, and need for frequent
hospitalizations in patients with LC.
Although liver biopsy remains the reference
standard for evaluating the extent of liver
fibrosis in patients with chronic liver
diseases, several noninvasive methods such
as acoustic radiation force impulse (ARFI)
and transient elastography (TE) have been
developed as alternatives to liver biopsies.
®) There are numerous studies concerning
the  natural history  and prognostic
factors in cirrhosis. © These include a
variety of parameters, but are not without
their drawbacks; so, while these are often
conventionally used to determine the
functional ability of the liver and condition
of the patient, they are not accepted
universally. To assess the prognosis in
cirrhosis, several methods have been
advocated, such as Child-Pugh score, Model
for End-Stage Liver Disease score, etc. )
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Tajika et al stated that evaluation of energy
metabolism can be used to predict survival
in patients with viral LC. ® Hanai et al
found that sarcopenia, characterized by the
loss of skeletal muscle mass, impairs
prognosis of patients with LC. © Thus,
nutritional factors have been shown to affect
the prognosis of cirrhosis. With this
background, the authors tried to assess the
prognostic importance of vitamin C, if any,
in LC.

MATERIALS AND METHODS

This study was a hospital-based
study conducted in the Department of
Biochemistry of a tertiary care medical
college and hospital of West Bengal. The
study was approved by the local ethical
committee and all patients gave their
informed consent to take part in this
investigation.

The duration of the present study
was 11 months and included 91 LC patients
with esophageal varices and ascites (group
1) attending the outpatient department
(OPD). In addition, 78 LC patients without
esophageal varices and ascites (group 2),
who were age and sex matched with group
1, were also included. Complete history and
physical examination of all patients were

undertaken. Exclusion criteria included
alcoholics, smokers, abnormal dietary
habits, cholestasis, malabsorption

syndromes and subjects who had received
any vitamin C supplements within the last
month.

Venous blood sample was collected
from each patient after 12 hours of fasting.
All samples were coded and assayed in a
blind fashion by an investigator who was
unaware of the subjects’ clinical status.

Serum vitamin C was assayed by
2,3-dinitrophenylhydrazine  method. %
Prothrombin time (INR) was assayed in
patients as a prognostic measure of liver
function, because INR remains a practically
useful and statistically significant correlate
of mortality risk in patients with end-stage
liver disease; ™V it is also widely available
and is likely continue to be used as an

indicator of survival in patients with end-
stage liver disease. ?

Statistical analysis of the data was
performed by using Statistical Package for
Social Sciences (SPSS version 16) and
inferences  were  drawn. p<0.05 was
considered to be significant and p<0.001
highly significant.

RESULTS

Table 1. Serum vitamin C levels (in micromole/L) and INR in
patients

Vitamin C | INR
39+4.6 2.1+0.19
41+5.4 1.3+0.12

Group 1
Group 2

t test results

For vitamin C:

p value and statistical significance:

The two-tailed p value equals 0.0102

By conventional criteria, this difference is
considered to be statistically significant.
Confidence interval:

The mean of group 1 minus group 2 equals
-2.000

95% confidence interval of this difference:
From -3.519 to -0.481

Intermediate values used in calculations:

t = 2.6002

df = 167

standard error of difference = 0.769

SEM for groups 1 and 2 are respectively
0.482 and 0.611

For INR:

p value and statistical significance:

The two-tailed p value is less than 0.0001
By conventional criteria, this difference is
considered to be extremely statistically
significant.

Confidence interval:

The mean of group 1 minus group 2 equals
0.8000

95% confidence interval of this difference:
From 0.7508 to 0.8492

Intermediate values used in calculations:

t =32.0951

df = 167

standard error of difference = 0.025

SEM for groups 1 and 2 are respectively
0.0199 and 0.0136
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DISCUSSION

The hepatotoxicity of several free
radical-generating compounds has
been found. The involvement of free radical
reactions in the pathogenesis of liver injury
has been investigated for many years in a
few defined experimental s%/stems using
ethanol as prooxidant agent. * Amalia et al
concluded that quercetin has beneficial
effects on liver fibrosis in rats by enhancing
antioxidant enzyme activity and decreasing
the pro-oxidant effect; thus quercetin
decreased the effects of free radicals and
delayed progression of pathogenesis in
cirrhosis. * Barja et al showed that a diet
supplying an amount of vitamin C 40 times
higher than the minimum daily requirement
to avoid scurvy increases the global
antioxidant capacity and is of protective
value against endogenous lipid and protein
oxidation in the liver under normal
nonstressful conditions. ™ Vitamin C
readily scavenges reactive oxygen and
nitrogen species, such as superoxide and
hydroperoxyl radicals, aqueous peroxyl
radicals, singlet oxygen, 0zone,
peroxynitrite, nitrogen dioxide, nitroxide
radicals, and hypochlorous acid, “® thereby
effectively protecting other substrates from
oxidative damage. Vitamin C can also act as
a coantioxidant by regenerating the
antioxidant o-tocopherol (vitamin E) from
the a-tocopheroxyl radical, produced via
scavenging of lipid-soluble radicals. This is
also another potentially important function
because in vitro experiments have shown
that a-tocopherol can act as a prooxidant in
the absence of coantioxidants such as
vitamin C. ®” Vitamin C has also been
shown to regenerate urate, glutathione, and
B-carotene in vitro from their respective
one-electron oxidation products, ie, urate
radicals, glutathiyl radicals, and B-carotene
radical cations. ®® As because vitamin C is
an antioxidant, it is gradually depleted by
increasing concentrations of free radicals as
cirrhosis progresses; this might be the
reason of significantly decreased levels of
vitamin C in group 1 with respect to group 2
in our study (table 1).

The liver is a very important site of
almost all metabolic pathways in our body
and vitamin C takes part in many of these
biochemical reactions. Carnitine is essential
for the transport of activated long-chain
fatty acids into the mitochondria, and then
only fatty acids undergo breakdown via beta
oxidation. Vitamin C is required as a
cofactor for mono and dioxygenases
involved in the biosynthesis of carnitine,
and also peptide amidation and tyrosine
metabolism. Vitamin C is also involved in
the metabolism of cholesterol to bile acids
via the enzyme  cholesterol  7a-
monooxygenase and in steroid metabolism
in the adrenals. Hydroxylation of aromatic
drugs and carcinogens by hepatic
cytochrome P450 is also enhanced by
reducing agents such as vitamin C. ¢ All
these reactions are hampered when vitamin
C levels are decreased, and lead to
impairment of hepatic function, which is
evident by the increasing value of INR with
progress of disease, in our study (table 1).

This study has limitations that must
be considered. To assess vitamin C, 2,3-
dinitrophenylhydrazine method was used.
Vitamin C can be estimated by various
methods, but the present method was
employed as it is the most commonly used
and time tested method. Also, number of
patients in the study groups was not large.
Thus, care must be taken in extrapolating
the present findings to other populations.
Patients were taking a number of
medications to control symptoms. However,
these treatments are characteristic of
patients with LC and do not affect serum
vitamin C levels. Despite these limitations,
we believe that our study points towards
using it as an important, promising
prognostic marker for LC. As our findings
point to a decrease in the antioxidant
vitamin C, the problem of oxidative stress in
LC should also be further investigated in a
larger number of patients, and other
antioxidants and markers of oxidative stress
should be assessed.
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CONCLUSION

The results of our study suggest that
depletion of vitamin C levels in serum may
be related to the progress of LC, but this
needs to be validated by further studies in
larger number of subjects. Vitamin C may
be considered as a useful biomarker of
antioxidant status in LC for elaboration of
monitoring and also for planning of
treatment strategy.
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