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ABSTRACT

Background: Diagnosing ALD presents a number of difficulties including early-stage ALD is often symptom-free, and there
is currently no confirmed etiological laboratory biomarker or diagnostic test. There have been a few studies on the effects
of iron excess on alcohol-related liver disease, but none have examined the correlation between blood iron indices and C-
reactive protein or disease severity in the Pakistani population. Objective: Therefore, the objective of the study is to assess
the serum iron indices and levels of c-reactive protein in patients of alcoholic liver disease and their relationship with
severity of disease. Study Design: Case control study. Settings: This study was conducted in Biochemistry Department of
Central Park Medical College, Lahore Pakistan. Duration: Six months from January 2022 to June 2022. Methods: In this
study the demographic details were recorded on a questionnaire. This questionnaire was made to describe the demographic
variables age, weight and height for BMI. After taking consents from ALD and healthy individuals the blood was drawn
for biochemical analysis. All parameters underwent low and high-level internal quality check before analysis. After
ensuring that the standard deviation of the internal quality control was less than one standard deviation. A total of 55
patients of ALD and 55 as healthy control enrolled in this study. The statistical analysis was done by using SPSS version 20.
Results: The mean age of control group is 42.3 £ 5.0 years and 39.2 + 4.2 years of ALD patients in case group. The albumin
levels were significantly lower in patients with ALD compared to controls (p<0.001), while serum iron, ferritin, high-
sensitivity C-reactive protein, bilirubin, aspartate transaminase, alanine transaminase, alkaline phosphatase, and
prothrombin time were all significantly elevated. The transferrin saturation is increased in ALD group but not significant.
The model for end stage liver disease score is a measure of the severity of alcoholic liver disease, and it was shown to be
positively connected with iron (r = 0.345, p = 0.014) and ferritin (r = 0.456, p = 0.012). Iron (r = 0.931, p <0.001), ferritin (r =
0.964, p <0.001) were all significantly correlated with high-sensitivity C-reactive protein in alcoholic liver disease patients.
Conclusion: Alcohol's effects on iron and proteins in iron metabolism. The effects of alcohol on ferritin and serum iron
levels are uncertain and may be either beneficial or detrimental. In this research, patients with alcoholic liver disease had
higher levels of serum iron, ferritin, and C-reactive protein, all of which are indicative of iron overload and inflammation.
Iron, ferritin, and C-reactive protein levels correlated significantly with the MELD score, indicating that iron excess and
inflammation may contribute to the severity of ALD in these patients.
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INTRODUCTION

One of the leading causes of the worldwide rise in
chronic liver disease (CLD) is alcohol-associated
liver disease (ALD)!. Because alcohol intake is a cofactor
in the pathologies of other CLDs such iron overload
hemochromatosis and  chronic viral hepatitis.
Hepatocellular carcinoma is more likely to occur in those
who have a history of heavy alcohol use?. Incidence rates
of alcoholic liver disease (ALD) are rising in countries like
Pakistan. Recent research has linked alcohol use to liver
scarring and cirrhosis revealed that 5-15% of individuals
with asymptomatic alcoholic fatty liver may develop
fibrosis and cirrhosis despite abstinence, and that
inflammation and oxidative stress may play a role in this
process®. Diagnosing ALD presents a number of
difficulties including early-stage ALD is often symptom-
free, and there is currently no confirmed etiological
laboratory biomarker or diagnostic test*. In addition,
many of these patients fail to accurately disclose their
alcohol use. Problems with total abstinence, disease
reversal in late stages, and high expenses of ALD therapy
are only a few of the obstacles in disease management and
medicines®. Due to iron loan, the physiology of
mesenchymal stem cells is altered, which may have an
effect on liver function in pathological situations, and it
may also increase hepatic fibrosis, carcinogenesis, and
metastasis®. Alcohol use, whether short-term or long-
term, may interfere with iron homeostasis by decreasing
hepcidin production, the iron-hormone released by the
liver that controls overall iron levels in the body”. Recent
research on the effects of moderate alcohol use found that
those who drank more than 88 grams per week had
elevated iron in the liver, while those who drank more
than 56 grams per week had elevated iron in the brain,
both of which were linked to worse cognitive
performances. In addition, elevated amounts of reactive
oxygen species (ROS) are produced during alcohol
metabolism and may contribute to oxidative damage, and
their combined effects can accelerate the progression of
cirrhosis®. Cirrhosis from hepatic iron excess is a known
risk factor for high sensitivity of C-reactive protein. In
addition, alcohol use is a common factor in inhibiting
erythropoiesis, which may lead to anemia. Patients with
ALD have been studied for the potential ferritin
involvement in liver parenchyma fibrogenesis!?. Patients
with ALD had elevated ferritin levels, suggesting that the
liver parenchyma contained iron. Five illnesses, including
alcoholic liver disease, are associated with elevated levels
of the inflammatory marker C-reactive protein (CRP).
Serum C-reactive protein levels is elevated to be an
effective risk factor predictor for non-alcoholic
steatohepatitisl. Also, the CRP's is the predictive value in
the prognosis of alcoholic hepatitis and alcoholic
cirrhosis!?.
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There have been a few studies on the effects of iron excess
on alcohol-related liver disease, but none have examined
the correlation between blood iron indices and C-reactive
protein or disease severity in the Pakistani populations.
The purpose of this research was to examine the
relationship between blood iron, ferritin, and CRP levels
in individuals with alcoholic liver disease. Therefore, the
objective of the study is to determine the association of
severity serum iron indices and high-sensitivity C-
reactive protein with disease severity in men with
alcoholic liver disease.

METHODS

This case control study was completed in the
Biochemistry Department of Central Park Medical
College, Lahore between January 2022 to June 2022. This
study was approved by the Ethical review committee. In
this study the demographic details were recorded on a
questionnaire. This questionnaire was made to describe
the demographic variables age, weight and height for
BMI and the history of any disease. After taking consents
from ALD and healthy individuals the blood was drawn
for biochemical analysis.

Clinical and ultrasonography results were used to
identify alcoholic liver disease in males aged 18-65 (n =
55). Since hepatitis and cirrhosis were the most common
diagnosis, only those individuals with these conditions
were included in the analysis.

Patients with a history of diabetes mellitus, chronic renal
failure, ischemic heart disease, gastrointestinal (GI)
bleeding within the past three months, concomitant
chronic viral hepatitis, use of iron supplements, or an
active infection at any site (including peritonitis, urinary
tract infections, or pneumonia) within the past two weeks
were not eligible to participate. Wilson disease and other
metabolic diseases and viral hepatitis were not included
since they are not the primary causes of liver damage.

On the WHO sample size calculator, a total of 60
participants were chosen in this study based on a
prevalence of 15%3 of liver cirrhosis prevalence with 95%
confidence interval and margin of error was 5%.

A total of 55 patients of ALD and 55 as healthy control
enrolled in this study. Participants' venous blood was
drawn at a volume of 10 mL. 2 ml in EDTA for the plasma,
2ml in anticoagulant 2 mL for serum collection, 2 ml in
fluoride tube for glucose estimation and the remaining
2ml of sample was placed in tubes containing sodium
citrate, and the prothrombin time was calculated from
this. Liver function test parameters were quickly assessed
after the separation of serum. The rest of the sample was
frozen at -80 degrees Celsius and analyzed for further test
parameters.
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Using a clinical chemistry analyzer (name of the analyzer)
and reagent kits from (name of company) were used to
determine the concentrations of iron and TIBC in the
serum. Siemens reagent kits employing the
chemiluminescence technique (machine name) were used
to calculate ferritin concentrations. Quantitative ELISA
kits (kit name) were used to determine serum hs-CRP
concentrations. Transferrin saturation (TS (%) = Serum
iron 100/ TIBC) was determined as the ratio of serum iron
to total iron binding capacity. Normal measures for
patient management included serum iron, ferritin, and
liver function tests were done on clinical chemistry
analyzer (name of the analyzer). All parameters
underwent low and high-level internal quality check
before analysis. After ensuring that the standard
deviation of the internal quality control was less than one
standard deviation, the samples were evaluated. Quality
control for the hs-CRP ELISA was performed using the
supplied regents.

The data analysis for this study was carried out using
version 20.0 of the IBM-SPSS. Descriptive analysis was
performed on demographic factors. The independent t
test was used to check the sensitivity and specificity of the
assay for the comparison between healthy controls and
ALD. For the association the Pearson’s correlation was
used. If the p-value was lower than 0.05, the data were
statistically significant.

RESULTS

Fifty-five male ALD patients and healthy individuals
enrolled as case and controls respectively. The mean age
of control group is 42.3 £ 5.0 years and 39.2 £ 4.2 years of
ALD patients in case group. However, the mean BMI of
control group is 18.9 * 1.2 Kg/m? and 23.7 + 0.7 is
significantly increased in ALD patients. The Albumin
levels were significantly lower in patients with ALD
compared to controls (Table I), while serum iron, ferritin,
high-sensitivity C-reactive protein, bilirubin, aspartate
transaminase, alanine transaminase, alkaline
phosphatase, and prothrombin time were all significantly
elevated. The transferrin saturation is increased in the
ALD group but not significant.

In Table II, we see that hs-C-reactive protein, the MELD
score, and liver function test parameters are all correlated
with iron and ferritin levels. The model for end stage liver
disease score is a measure of the severity of alcoholic liver
disease, and it was shown to be positively connected with
iron (r = 0.345, p = 0.014) and ferritin (r = 0.456, p = 0.012).
Iron (r = 0.931, p <0.001), ferritin (r = 0.964, p <0.001) were
all significantly correlated with high-sensitivity C-
reactive protein in alcoholic liver disease patients. Both
total bilirubin and albumin were positively linked with
iron in alcoholic liver disease individuals (r = 0.94,
p<0.001) and (r=0.91, p<0.001). Ferritin is also positively
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correlated with total bilirubin but negative correlate with
albumin.

Table 1: Comparison of biochemical parameters
between case and control

Biochemical Parameters Mean S.td'. P
Deviation | value
Control | 83.5 7.7
Glucose (mg/dl) 0.53
Case 85.1 8.0
Control | 20.7 1.5
Urea (mgy/dl) 27
Case 413 1.6
it Control 0.7 0.1
Serum Creatinine <0.001
(mgy/dl) Case 1.7 0.1
Tirubi Control 0.8 0.1
Total bilirubin <0.001
(mg/dl) Case 7.3 0.1
; 13 : Control 0.3 0.0
Direct bilirubin <0.001
(mg/dl) Case 3.2 0.1
Aspartate Control | 262 1.0
aminotransferase <0.001
(TU/L) Case 129.2 6.4
Alanine Control | 273 2.7
aminotransferase <0.001
(IU/L) Case 66.5 48
Alkaline Control | 70.7 2.2
phosphatase <0.001
(TU/L) Case 151.8 5.8
Gamma glutamyl Control 26.2 1.1 <0.001
transferase (IU/L) | Cage 112.7 26 ’
Total Protein Control 7.3 0.1 081
(g/dL) Case 58 0.1 ‘
Control 42 0.1
Albumin (g/dL) .016
Case 2.6 0.2
i g Control | 14.3 0.1
Prothrombin time <0.001
(seconds) Case 25.4 0.4
Control 1.2 0.1
INR <0.001
Case 2.1 0.0
] (ng/dL) Control | 83.7 4.6 0.001
ron (p <0.
Case 156.9 18.7
Total iron Control | 4717 26.1
binding capacity 0.141
(pg/dL) Case 466.6 33.7
: Control 251 2.6
Transf?rrlno 0137
saturation (%) Case 42.6 32
Control | 61.6 5.5
Ferritin (ng/mL) <0.001
Case 653.5 61.8
C-reactive protein Control | 830.3 33.8 <0.001
(ng/mL) Case 85439 | 3230 '

The data are presented as mean and standard deviation (SD). The result was
analyzed by using an independent t-test.
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Table 2: Association of serum iron indices and high-
sensitivity c-reactive protein

Iron Ferritin
Parameters

r Pvalue |r P value
Serum Creatinine 0.931 | <0.001 0.964 <0.001
MELD Score 0.345 | 0.014 0.456 0.012
Total bilirubin 0.94 <0.001 0.989 <0.001
Albumin 0.91 <0.001 -0.974 | <0.001

The result was analyzed by using a Pearson’s correlation.

DISCUSSION

While heavy drinking increases the risk of anemia, the
findings show that heavy drinkers are less likely to have
iron deficient anemia but increase the iron load on liver#
15. The purpose of this study is the association of severity
serum iron indices and high-sensitivity c-reactive protein
with disease severity in men with alcoholic liver disease.
The body uses iron scavenging mechanisms in the early
stages of illness or inflammation to deprive the
microorganisms of iron and so prevent the spread of
infection®. However, within 7-10 days, iron levels are
back to normal. Iron was shown to be independently
related to infection within 90 days in a study of
individuals with alcoholic hepatitis, and a 4.2% reduction
in infection risk was seen for every 1 mol/L rise in iron?”.
Therefore, it was proposed that iron deficiency in ALD
patients may be utilized to predict infection risk. The
need for iron in boosting immunity is borne up by studies
showing a decreased risk of infection in correlation with
increased iron intake!8. In fact, the ideas of iron-mediated
facilitation of infection and infection control through
iron-scavenging mechanisms are showing an increase in
iron reduces the risk of infection in previous studies?® 2.
About half of ALD patients have an increase in hepatic
iron storage, which may be caused in part by the alcohol-
induced loss of hepcidin, which elevates blood iron
levels?!. There is an increase of serum ferritin in our study
may be a result of compensating for rising iron levels in
the blood, the result of alcohol's direct stimulation of de
novo ferritin synthesis via some as yet unidentified
mechanism, or the result of alcohol's induction of
inflammation in the body, which is common in ALD,
suggested by ] Kosha et al2. Serum ferritin may be
increased by acute liver damage, inflammation, infection,
and malignant illness??. Ferritin was associated with
inflammatory cytokines IL6 and IL8 but not with liver
function impairment in heavy drinkers. Thus, serum
ferritin concentrations mirror whole body iron storage in
both healthy persons and alcoholics with mild liver
damage?2. In the previous study done by Buzzetti E et al.,
ferritin is employed to diagnose iron insufficiency due to
its correlation with iron depletion. However, serum
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ferritin levels may not represent whole body iron reserves
in alcoholics with severe liver damage. There is no
correlation between serum ferritin and liver iron reserves
in alcoholic liver injury because elevated serum ferritin
reflects hepatic inflammation and necrosis. Repeating the
impact of alcohol on ferritin, serum ferritin declined in
some alcoholics after 1.5 to 6 weeks of sobriety?. We
hypothesized that a correlation between iron excess and
inflammation and the severity of alcoholic liver disease.
Serum iron, ferritin, and C-reactive protein were all found
to be higher in those with alcoholic liver disease
compared to controls, which was the study's most
important result. However, transferrin saturation was
also elevated in ALD patients but showed no significance.
In individuals with alcoholic liver disease, there is a
strong correlation between C-reactive protein and the
MELD score with ferritin and iron in this study, similarly
in Ertan et al?. There seems to be a connection between
heavy drinking, liver illness, and an excess of iron in the
body. Iron overload is more common in those with a
history of heavy drinking and alcoholic liver disease?.
Patients with alcoholic liver disease have been shown to
have lower iron and greater ferritin levels compared to
controls, according to previous research done by Hakan
and Nimet?. Patients with ALD were shown to have
elevated levels of serum iron, transferrin saturation, and
ferritin similarly showed in the study Penkova et al?.
Amino transferases and gamma glutamyl transferase
have been demonstrated to be noninvasive indicators for
liver fibrosis in previous research of Laurent et al?.
Significant correlations were found between iron levels
and alanine transaminase and gamma glutamyl
transferase in individuals with ALD in the present
investigation. These results corroborated previous
studies that found elevated serum iron indices in people
with alcoholic liver disease (ALD), suggesting that ALD
is linked to iron overload?. Total iron binding capacity
was not significantly different between the two groups,
contrary to the results of the aforementioned
investigations. Alcohol's influence on hepcidin has been
documented by several researchers to improve iron
absorption and storage3.

Our results did not provide a definitive answer to the
question of how iron overload contributes to alcoholic
liver disease; however, previous experimental research
has shown that alcohol decreases hepcidin expression in
the liver, which in turn increases the expression of iron
transport proteins in the intestine, resulting in greater
iron absorption and storage? 8. C-reactive protein (CRP)
has been extensively researched as a measure of subacute
inflammation since it is an acute phase protein'”. Patients
with liver illness, in addition to those with cardiovascular
disease, have been shown to have increased hs-CRP
levels. In heavy drinkers, CRP has been shown in
previous research to serve as a noninvasive marker of
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alcoholic hepatitis. High levels of high-sensitivity C-
reactive protein (hs-CRP) have been recorded in patients
with alcoholic liver disease, and Chen Q et al. have shown
that hs-CRP is related with a poor prognosis in these
individuals®. Patients with alcoholic liver disease had
considerably higher hs-CRP levels than those with no
liver disease in the present research. Previous research
suggested that hs-CRP might be utilized as a predictor of
short-term mortality in alcoholic liver disease patients,
and our results corroborate that hypothesis3!. Liver
disease and alcohol-induced iron overload have a
comparable mechanism that includes oxidative damage
and inflammation. Overloading on iron, which is a pro-
oxidant, has been shown to cause the production of
harmful free radicals through the Fenton reaction, which
may harm proteins, lipids, and nucleic acids directly
inside cells. There is evidence that free radicals contribute
to the development and release of inflammatory
cytokines. C-reactive protein and the model for end-stage
liver disease (MELD) score, both indicators of disease
severity in alcoholic liver disease patients, were
positively linked with iron and ferritin in the current
research? 32,

This research is the first to examine how alcohol liver
damage is linked to iron excess and inflammation in
Pakistani population. Our study's strength lies in the fact
that we included new instances of alcoholic liver disease
prior to any treatment, and we excluded smokers since
tobacco use is known to influence several of the test
values. Due to the high death rate (1%), liver biopsies
were not performed to diagnose coexisting hepatitis and
cirrhosis in these patients. The participants' hepcidin
levels were not measured. We may have linked alcohol
use to iron overload by checking hepcidin levels.
Therefore, the lack of hepcidin measurement might be
seen as a drawback of the research.

CONCLUSION

The impact of alcohol on iron and proteins involved in
iron metabolism. Alcohol consumption may have a
positive or negative impact on hemoglobin and serum
iron levels, or it may have no effect on these parameters
at all. Serum iron, ferritin, and C-reactive protein were all
found to be elevated in this study's alcoholic liver disease
patients, pointing to iron overload and inflammation. In
these individuals, there was a statistically significant
correlation between iron, ferritin, and C-reactive protein
levels and the MELD score, suggesting that iron overload
and inflammation may contribute to the severity of ALD.
To learn more about the mechanism of iron overload in
alcoholics, researchers need to examine the expression of
hepcidin in liver tissues taken from these individuals..

LIMITATIONS
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The short sample size with non-alcoholic liver illness
makes it difficult to draw firm conclusions about the role
of alcohol in the observed variations in research
parameters.

SUGGESTIONS / RECOMMENDATIONS

Clinical studies should be conducted to determine
whether alcohol liver damage may be mitigated by
reducing iron and inflammation.
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