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Abstract

tistical tests.

not be used to diagnose cirrhosis by itself.

Background People all around the world are affected by primary liver cancers like hepatocellular carcinoma (HCC),
which is usually associated with cirrhosis. Early HCC detection is crucial for better prognosis, but effective biomarkers
are still needed. Hepcidin, a hormone-regulating iron homeostasis, has been implicated in liver diseases. In this study,
blood hepcidin levels were evaluated in cirrhotic individuals as a possible biomarker for HCC.

Methods There were three groups involved in this case-control study: cirrhotic patients with no HCC (group 1),
cirrhotic patients diagnosed with HCC (group Il), and healthy controls (group IlI). Clinical and laboratory data, such
as those from tests indicating the liver function, hepcidin levels, and imaging, were all analyzed using a number of sta-

Results When compared to those with cirrhosis, serum hepcidin levels were significantly lower in HCC patients,
but there was no significant difference statistically between the two studies involved: cirrhotic groups and the con-
trols. Serum alpha-fetoprotein (AFP) was also significantly greater in HCC patients.

Conclusions The start and progression of liver diseases, such as HCC in cirrhotic people, appear to be influenced
by hepcidin. It can be utilized as a potential HCC biomarker when cirrhotic liver is present, despite the fact that it can-
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Background

HCC, which is the fourth most frequent cancer in Egypt
and also the sixth major reason behind cancer-related
deaths woldwide, has a huge impact on global health [1].
Cirrhosis in particular, a known risk factor for the HCC
development, is closely related to chronic liver diseases
[2]. The HCC prognosis is greatly influenced by early
detection, as timely intervention can improve treat-
ment outcomes and patient survival rates. Therefore, the
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search for reliable biomarkers to aid in early HCC diag-
nosis in cirrhotic patients has become a crucial focus
of research [3]. AFP has been employed traditionally as
HCC biomarker; however, it has limits regarding sensi-
tivity and specificity, particularly among those individu-
als with cirrhosis and other liver conditions [4]. As a
result, there is a growing interest in exploring alternative
biomarkers that can more accurately detect HCC in the
presence of cirrhosis.

One such choice is hepcidin, a 25-amino acid hormone
that is mostly produced by the liver and crucial for
maintaining the body’s iron homeostasis [5].

Numerous liver conditions, such as cirrhosis and
HCC, have been linked to iron metabolism and hepcidin
dysregulation [6]. Hepatic fibrosis, which is a precursor
to cirrhosis, has been connected to hepcidin deficit, and
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cirrhosis’ altered expression of hepcidin may contribute
to the HCC onset and progression [7]. Accordingly, blood
hepcidin levels may be used as a possible biomarker to
identify cirrhotic individuals’ risk for developing and
progressing HCC.

Methods

The study was conducted during 2021 and 2022 at the
Alexandria University at Faculty of Medicine’s Tropical
Medicine Department, Egypt. The study enrolled three
groups of participants: Group I consisted of 30 established
cirrhotic patients (HCV-induced liver cirrhosis) without
HCC, group II of 30 cirrhotic patients (HCV-induced liver
cirrhosis) with HCC, and group III of 30 healthy controls
with same age and sex. Before being enrolled in the study,
every subject gave their informed consent. Each partici-
pant’s demographic information, clinical complaints, and
results of laboratory tests were gathered. All individuals
had thorough clinical evaluations and in-depth history
collection. Complete blood count, tests of liver function
(AST, ALT [total and direct serum bilirubin] level, pro-
thrombin time [PT], international normalized ratio [INR],
serum albumin, alkaline phosphatase), renal function tests
(serum urea and serum creatinine), fasting blood glu-
cose, serum iron, and total iron-binding capacity (TIBC)
were all performed as part of routine laboratory investi-
gations. Enzyme-linked immunosorbent assay (ELISA)
methods were also used to measure the AFP and serum
hepcidin levels. All participants performed radiological
examinations, including an abdominal ultrasound and
a triphasic CT abdomen for those who had ultrasound-
proven hepatic focal lesions. Exclusion criteria included
those with HCV unrelated hepatic tumors, hemolytic-
related diseases, concurrent hepatitis B virus infection,
hemochromatosis family history, and patients with recent
bleeding or blood transfusions histories of and also those
diagnosed with autoimmune liver disease.

Statistical analysis
Using the IBM SPSS software program, version
20.0 (Armonk, NY, USA, IBM Corp.), the data were
statistically analyzed. Quantitative information was
displayed as percentages and figures. For quantitative
data, the Shapiro-Wilk test was employed to verify
the normality of the distribution. Several descriptive
statistics, such as range (minimum and maximum),
mean, standard deviation, median, and interquartile
range (IQR), were available for quantitative data. The
5% level was used to establish the statistical significance
results.

The subsequent statistical tests were applied to
compare various groups:
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1. Using the chi-square test, for comparing the
categorical variables between different groups

2. Fisher’s test exact correction: Used to correct the chi-
square statistic when 20% or more of the cells have a
count of less than 5

3. The one-way ANOVA test is used when comparing
data that are normally distributed between more
than two groups, and for pairwise comparisons, a
post hoc test (Tukey) is included.

4. Kruskal-Wallis test: It is used to compare numerical
data across groups of more than two when it is
not normally distributed, with a test for pairwise
comparisons called post hoc (Dunn’s multiple test).

Power calculation

A power calculation was performed to calculate the
required sample size for the investigation, based on the
expected effect size and significance level. This ensured
that the study had the ability to detect any found
significant differences statistically among the groups if
they existed.

Ethical considerations

The study adhered to ethical principles and guidelines,
ensuring the privacy and confidentiality of participants’
data. Before including any patients or controls in the
study, informed permission was acquired from each
of them. Data handling and analysis followed standard
ethical practices.

Results

Table 1 compares the three study groups in terms of
demographic information. Group I had 16 males (53.3%),
while there were 14 females (46.7%). The ages of the
patients varied from 50 to 76 years old, with a mean + SD
of 59.23 and 7.59. Males made up 63.3% of group II, while
females made up 36.7%. The ages of the patient ranged
within the range of 50 to 78 years old having a mean *
SD of 60.90 + 7.84 years old. Thirteen patients (43.3%)
were female, and 17 (56.7%) were male in group III. The
patients’ age ranged between 23 and 69 years old (mean
+ SD of 56.53 + 10.27 years old). Regarding age and
sex, there was difference but not statistically significant
between the three study involved groups (p = 0.727 and
0.149, respectively).

A 43.3% of Child-Pugh score of C was achieved by the
patients in groups I and II as a whole. When comparing
the Child-Pugh scores of the two groups, there was no
discernible difference (p = 0.935) (Table 2).

Patients with cirrhosis and HCC had a greater chance
of developing multiple tumors (11/26; 36.7%). Tumors
often have the maximum diameter between 1.5 and 18
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Table 1 Comparison of the three groups under investigation based on demographic data
Group | (n =30) Group Il (n =30) Group lll (n = 30) Test of sig. p
No. % No. % No. %
Sex
Male 16 533 19 633 17 56.7 )(2 =0.638 0.727
Female 14 46.7 11 36.7 13 433
Age (/years)
Min.—max. 50.0-76.0 50.0-78.0 23.0-69.0 F=1.946 0.149
Mean + SD 5923 +£7.59 60.90 + 7.84 56.53 £ 10.27
Median (IQR) 57.0 (52.0-65.0) 60.0 (55.0-65.0) 57.0 (53.0-64.0)
Table 2 Comparison between the two studied groups in accordance with Child-Pugh score
Group | (n = 30) Group Il (n = 30) X p
No. % No. %
Child-Pugh score
A 6 20.0 5 16.7 0.134 0.935
B 11 36.7 12 40.0
C 13 433 13 433

Table 3 Distribution of the examined cases in group Il (cirrhotic
patients with HCC) according to several factors (n = 30)

No. %

Tumor number

1 10 333

2 6 200

3 3 10.0

>3 11 36.7
Tumor size largest dimension (cm)

Min.—max. 1.50-18.0

Mean =+ SD. 749 £5.08

Median (IQR) 6.0 (3.0-12.0)
Portal vein thrombosis 17 56.7
Infiltrate 6 20.0
LNS metastases 7 233
Distant metastases 3 10.0
BCLC

A 5 16.7

B 5 16.7

C 7 233

D 13 433

cm, with a mean SD of 7.49 and 5.08 cm (Table 3). The
portal vein involved thrombosis diagnosis which was
made in 17 patients (56.7%), and infiltration was seen
in 6 individuals (20%). Seven patients (23.3%) experi-
enced lymph node metastases, while three patients (10%)

reported distant metastases. (Table 3). The majority of
the patients had BCLC type D (43.3%) (Table 3).

Overall, group II exhibited a substantial increase in
serum AFP (ng/ml) compared to groups I, II, and III
(p 0.001). Group I also had greater AFP (ng/ml) than
group III did (p = 0.034). The three groups differed
statistically significantly in terms of AFP serum levels
(ng/ml) (Table 4).

Hepcidin (ng/ml) was statistically greater in group I
compared to group II (p1 = 0.001*), but neither group I
nor group II showed a statistically significant difference
with group III. respectively (p = 0.122 and 0.080) Table 5.

When comparing serum iron levels (pug/dL) in
micrograms per deciliter, there was no significance
statistically between the three involved study groups (p
= 0.284) (Table 6).

No statistically significant correlation between
hepcidin and serum AFP, APRI score, and size of tumor
was detected among cirrhotic patients diagnosed with
HCC (p = 0.759, 0.932, and 0.714) respectively, as
illustrated in Table 7.

Furthermore, there was no significant association
statistically between Hepcidin and the BCLC score,
tumour number, or distant metastasis in Cirrhotic
patients with HCC (p = 0.990, 0.182 and 0.283)
respectively as illustrated in Table 8.

The diagnostic performance of hepcidin and serum
AFP to distinguish cirrhotic individuals with HCC from
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Table 4 Comparison between the three investigation groups based on serum AFP levels (ng/ml)

Group | (n =30) Group Il (n = 30) Group Il (n = 30) H p
Serum AFP (ng/ml)
Min.—max. 2.90-22.0 4.0-22000.0 1.90-7.80 45.942* <0.001*
Mean + SD 8.16 £ 541 3488.8 +6181.5 462+ 190
Median (IQR) 6.30 (4.4-10.0) 295.0 (12.0-1900.0) 5.0(3.0-6.2)
Sig. bet. grps. p, <0.001% p, = 0.034% p; < 0.001*

IQR Interquartile range. SD Standard deviation. H H for Kruskal-Wallis test. The post hoc test, commonly known as the Dunn’s test for multiple comparisons, was used
to compare the two groups in pairs. p p-value to compare the three study involved groups. p, p-value to compare group | and group Il. p, p-value to compare group
land group lIl. p; p-value to compare group Il and group lII. *Statistical significance at p < 0.05. Group |, individuals diagnosed with cirrhosis but no HCC. Group I,
cirrhotic individuals with HCC. Group IlI, healthy controls

Table 5 Hepcidin (ng/ml) comparison among the three study groups

Group | (n =30) Group Il (n = 30) Group Il (n = 30) H p
Hepcidin (ng/ml)
Min.—max. 0.65-4.0 0.82-4.0 0.75-1.99 10.880* 0.004*
Mean + SD. 133 +057 1.16 £ 0.56 1.17£0.24
Median (IQR) 1.31(1.13-1.39) 1.02 (0.96-1.16) 1.12 (1.04-1.23)
Sig. bet. grps. p, = 0.001% p, =0.122, p; = 0.080

IQR Interquartile range. SD Standard deviation. H H for Kruskal-Wallis test, the post hoc test, commonly known as the Dunn’s test for multiple comparisons, was used
to compare the two groups in pairs. p p-value to compare the three study involved groups. p, p-value to compare group | and group Il. p, p-value to compare group
land group lIl. p; p-value to compare group Il and group lIl. *Statistical significance at p < 0.05. Group |, individuals diagnosed with cirrhosis but no HCC. Group I,
cirrhotic individuals with HCC. Group llI, healthy controls

Table 6 Comparison of the TIBC and serum iron levels among the three study involved groups

Cirrhosis (n = 30) HCC (n = 30) Control (n = 30) F p
TIBC (ug/dL)
Min.—max. 184.0-298.0 182.0-342.0 219.0-384.0 39.495% <0.001*
Mean + SD 233.9 £30.05 241514248 3165 +£45.17
Median (IQR) 234.0 (212.0-258.0) 234.0 (214.0-281.0) 320.0 (283.0-356.0)
Sig. bet. grps. p, =0.739,p, <0.001* p; < 0.001*
Serum iron (pg/dL)
Min.—max. 42.0-1320 48.0-134.0 58.0-192.0 1.279 0.284
Mean + SD 870+ 24.71 9393 +28.17 9793 £ 2644
Median (IQR) 87.0(63.0-112.0) 92.0(73.0-121.0) 95.0 (79.0-116.0)

IQR interquartile range. SD standard deviation. F Fisher’s test exact correction, used to correct the chi-square statistic when 20% or more of the cells have a count of
less than 5. ug/dL, micrograms per deciliter. p p-value to compare the three study involved groups. p; p-value to compare group | and group Il. p, p-value to compare
group | and group Ill. p; p-value to compare group Il and group Il. *Statistical significance at p < 0.05. Group |, individuals diagnosed with cirrhosis but no HCC. Group
I, cirrhotic individuals with HCC. Group lIl, healthy controls

Table 7 Correlation between hepcidin and serum AFP. APRI cirrhotic patients without HCC was evaluated using ROC

score and tumor size among group I (cirrhotic patients with ~ curve analysis (Fig. 1).
HCC) (n30) Hepcidin demonstrated sensitivity of 73.33% and

specificity of 76.67%, 75.9% (PPV), and 74.2% (NPP) to

Hepcidin vs. s P differentiate between the two groups at a cut-off value
Serum AFP (ng/ml) 0.059 0759  of 1.1164 (ng/ml) (p 0.001) (Table 9).

APRI score -0016 0932 Furthermore for discrimination between both groups,
Tumor size largest dimension 0.070 0714  serum AFP at a threshold of more than 12 ng/ml displayed a

r,, Spearman coefficient. *Statistical significance at p < 0.05 73.33% sensitivity, 80% specificity, PPV of 78.6%, and NPP of
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Table 8 Relation between hepcidin with BCLC, tumor number, and
distant metastases in group |l (cirrhotic patients with HCC) (n = 30)

N Hepcidin (ng/ml) Testofsig. p
Mean +SD Median (min.-max.)
BCLC
A 5 104+012 1.02(086-1.19) H=0.116 0.990
B 5 1.02+0.08 1.01 (0.96-1.16)
C 7 144+1.14  1.0(0.82-4.0)
D 13 1.10+£0.18 1.09 (0.88-1.45)
Tumor number
1 10 140+093  1.14(0.88-4.0) H=4870 0.182
2 6 1.03+0.17 1.0 (0.86-1.36)
3 3 1.13+£0.15  1.09(1.01-1.30)
>3 11 100+£010 0.98(0.82-1.18)
Distant metastases
No 27 1.17+£058 1.02 (0.82-4.0) U=240 0.283
Yes 3 1.0+£0.08 0.96 (0.95-1.09)

SD Standard deviation. H H for Kruskal-Wallis test. U Mann-Whitney test. p
p-value for hepcidin with BCLC, tumor number, and distant metastases relation

75% (p < 0.001) (Table 9), while a combination of both hep-
cidin and serum AFP to discriminate between both groups
exhibited 73.33% sensitivity, 100.0% specificity, 100.0% PPV,
and 78.95% NPP (p < 0.001) (Table 9).
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Discussion
The fourth most prevalent malignancy in Egypt and the
sixth most common malignancy in the globe are primary
liver cancer. With between 70 and 85% of all cases being
HCC, it is the most common kind of 1ry hepatic malig-
nancy and is linked to high morbidity and death [8, 9].
Regardless of the cause, cirrhosis is a substantial risk fac-
tor for HCC. With an annual incidence of 1-6%, HCC is
the primary killer of cirrhotic individuals [10]. It is crucial
to understand that HCC has a better prognosis the sooner
it is diagnosed [11]. It is strongly advised to employ vari-
ous blood indicators to identify the early diagnosis of HCC.
Numerous studies are being conducted to find a more
accurate and focused marker for the diagnosis of HCC [12].
The 25-AA hormone hepcidin is released by the liver
and keeps the body’s systemic iron homeostasis stable.
Hepcidin and its modulators must also be dysregulated
as Fe sensing is dysregulated in HCC. Hepcidin deficiency
enhances the development of hepatic fibrosis, a risk fac-
tor for HCC, in animal studies. Additionally, cirrhosis
has decreased hepatic hepcidin expression [13]. This also
raises the chance of developing HCC. All of this points
to the significant role that hepcidin plays in the develop-
ment, progression, and metastasis of cancer as well as
the formation and advancement of liver disease [14]. The
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Table 9 Hepcidin and serum AFP’s diagnostic performance in distinguishing group Il (patients with cirrhosis and HCC) (n = 30) from

group I (patients with cirrhosis and no HCC) (n = 30)

AUC p 95% ClI Cutoff Sensitivity Specificity PPV NPV
Hepcidin (ng/ml) 0.721 0.003* 0.581-0.861 < 1.1164# 7333 76.67 759 74.2
Serum AFP (ng/ml) 0.882 <0.001* 0.793-0.972 >12 7333 80.0 786 75.0
Combination 0.881 <0.001* 0.7910.972 7333 100.0 1000 7895

AUC Area under a curve. p-value probability value. C/ Confidence intervals. NPV Negative predictive value. PPV Positive predictive value. *Statistically significant at p <

0.05. #Cutoff was chosen according to Youden index

goal of the current study was to assess the serum hepcidin
level as a potential biomarker for HCC in cirrhotic people.

The individuals in the current study were similar
in age and gender in all groups that were analyzed.
This was consistent with Mohamed et al. [15]. Most
of the participants in this research were assigned a
Child-Pugh C (43.3%, for both groups). Regarding the
Child-Pugh score, the two research groups did not
vary significantly statistically. Seemingly matching
our results, Sheta et al. [16] observed no discernible
difference in Child-Pugh scores between HCC patients
and cirrhotic patients; however, contrary to our results,
the majority of HCC cases (68.8%) and cirrhotic cases
(64.6%) were assigned to Child-Pugh class B. On the
other hand, in Li et al. [17] cohort analysis, almost
all HCC and patients diagnosed with cirrhosis were
assigned to class A of Child-Pugh.

The patient’s majority (36.7%) in the present research
who had HCC had more than three tumors. The big-
gest dimension of the mean tumor size was7.49 + 5.08
cm. In 56.7%, 20%, 23.3%, and 10% of cases of group
11, respectively, there was portal vein thrombosis, infil-
trates, lymph node metastases, and distant metastases.
This agreed with research done by Salem et al. [17]. They
discovered that the majority of the HCC patients in their
research had multifocal lesions (61.4%), those that were
larger than 5 cm (86.5%), and those that had lymph node,
portal vein thrombosis, and distant metastases.

In comparison, using CT, Mohamed et al. [15] ana-
lyzed 20 individuals with HCC. They discovered that the
majority of patients had numerous hepatic tumors that
were less than 5 cm in diameter and lacked lymph node
metastases and distant metastases. While in Ismail et al.
[12] study, according to the findings of the radiological
evaluation of the HCC patients, 63.33% of them had a
single focal lesion without abdominal lymph node metas-
tases or portal vein invasion.

According to Ibrahim et al. research [16], which found
that half of HCC patients were categorized as BCLC D,
the patient’s majority in this investigation (43.3%) were
BCLC D. However, this outcome was distinct from Mat-
boli et al. [17] who found that the majority of HCC were
categorized as BCLC A (88.2%).

AFP serum levels (ng/ml) in the HCC-diagnosed
patients in the current research were significantly
higher than those in the control individuals and cir-
rhotic patients diagnosed with no HCC (P 0.001).
Furthermore, levels of AFP were higher in patients
diagnosed with cirrhosis and no HCC than those
involved in the controls (P = 0.034). This was in line
with other earlier investigations [16, 18, 19]. In con-
trast, Matboli et al. [17] observed no discernible vari-
ation in AFP levels between HCC patients, cirrhotic
patients, and controls.

Various studies indicated low AFP sensitivity [12, 20].
AFP is often used for screening in individuals with a high
risk of developing HCC; however, when chronic liver
disease and acute hepatitis are both exacerbating, serum
AFP temporarily rises, making diagnosis challenging. It
could also be typical in certain HCC patients [21]. This
may explain the difference between the results of studies
regarding AFP.

Despite the fact that many iron metabolism indicators,
such as ferritin and hepatic iron, are frequently used
tools for diagnosis in identifying the load of iron as a liver
fibrosis risk factor, hepcidin has gained attention as a
recently discovered substance that primarily functions as
an iron efflux controller from cells [7].

In the present investigation, HCC patients’ serum
hepcidin levels (ng/ml) significantly decreased as
compared to those with cirrhosis (P = 0.001). However,
the hepcidin level differences between cirrhotic patients
and controls, as well as between HCC patients and
controls, were not statistically significant, showing that
serum hepcidin can be a crucial biochemical parameter
in the development of cirrhosis into HCC but is not a
diagnostic marker for either cirrhosis or HCC.

On the contrary to our results, Tsochatzis et al. [22]
found that in comparison to healthy control individuals,
serum hepcidin levels were lower considerably among
HCC patients, and Mohamed et al. [15] stated that serum
hepcidin level was significantly lower among cirrhotic
ones than those in the investigation control group, but
similar to our outcome, level of hepcidin significantly
decreased among cases with HCC than those with liver
cirrhosis.
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Wang et al. [23] found that levels of hepcidin in HBV-
cirrhotic patients are lower than those in HBV patients
with non-cirrhosis. In addition, they said that when
compared to healthy controls, hepcidin levels do not alter,
which was consistent with our findings. Contrary to our
findings, Wang et al. [23] hypothesized that individuals
with cirrhosis caused by HBV had lower mean hepcidin
levels than those with HCC caused by HBV or those with
HBYV without cirrhosis.

This discrepancy may be clarified by the hypothesis
that serum hepcidin levels are influenced by the cirrhosis
etiology but not by its severity [22].

No significant correlation statistically between level
of hepcidin and serum AFP, APRI score and size of
tumor was detected among cirrhotic patients with
HCC (P = 0.759, 0.932, and 0.714) respectively which
was contradictory with Mohamed Amal et al. [15] who
mentioned revealed hepcidin level, and each of AFPD,
iron, AST, and ALT showed a highly significant inverse
association, while there was no such link with albumin.
But this was in agreement with Detivaud et al. [24] who
discovered a correlation with no statistical significance
between serum hepcidin and both fibrosis degrees.

We observed no statistically significance difference in
serum iron (pg/dL) in both HCC and cirrhotic patients
compared to controls, but Marzouk et al. [25] discovered
that CLD patients’ serum iron levels were lower than
those of the control group. These findings aligned with
those discovered that the moderate anemic condition
of CHC patients was a problem. The substantially
decreased hepatic hepcidin synthesis in these patients
may potentially be influenced by this anemia. In contrast,
Mohamed et al. [15] concluded that serum iron was
significantly higher in CHC patients compared to the
control group. Also, Wang et al. [23] observed that the
HCC patients had blood iron levels that were considerably
greater than those of the control group, showing that
iron is required for the growth of cancerous cells. The
discrepancy between our finding and others may be due
to most of our patient was in Child-Pugh C. Given that
ferritin is a protein in the acute phase, and that there is
not enough information in the literature to specify the
precise changed amount, our study did not examine
ferritin levels, which led to a misunderstanding about the
study’s conclusion [26].

Using ROC curve analysis, the ability of hepcidin and
AFP level in serum to distinguish those with cirrhosis
and HCC from other patients with cirrhosis and no HCC
was assessed.

Hepcidin demonstrated sensitivity of 73.33%, speci-
ficity of 76.67%, 75.9% (PPV), and 74.2% (NPP) to dif-
ferentiate between the two groups at a cut-off value
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of 1.1164 (ng/ml) (p 0.001), which was agreeing with
Mohamed Safia et al’s report [27], which stated that
the point of cutoff for serum hepcidin levels in HCC
identification from the control group was 2.1 (ng/ml),
with an AUC = 1, 100% sensitivity, specificity, positive,
and NPV.

Moreover, Mohamed et al. [15] determined that the
optimum cutoff value of serum hepcidin for distinguish-
ing HCC patients from those with other liver disorders
was 42.7 (ng/ml), AUC = 0.9, with sensitivity of 92%and
specificity of 90%. The difference in the number of HCC
patients included in each study may be the cause of this
discrepancy.

Also, to discriminate between both groups, serum
AFP at a cut-off value higher than 12 ng/ml displayed
a sensitivity of 73.33%, 80% specificity, PPV of 78.6%,
and NPP of 75% (p < 0.001), agreeing with Mohamed
Amal et al. [15] who claimed that for the diagnosis of
HCC patients, AFP had a cut-off value of 21 ng/ml and
had a 66.7% sensitivity and 72% specificity (p < 0.001).
Similar results were found by Toyoda et al. [28], who
concluded that the use of AFP alone for the monitoring
of hepatocellular carcinoma is not recommended since it
has a limited role in the detection and diagnosis of HCC.

So, using serum AFP alone for diagnosis of HCC in
cirrhotics is better than using serum hepcidin alone as it
showed more specificity (80%), PPV of 78.6%, and NPP of
75% (p < 0.001).

A combination of both hepcidin and serum AFP to
discriminate between both groups showed a 73.33%
sensitivity, 100.0% specificity, 100.0% PPV, and 78.95%
NPP. (»<0.001) which is better than using either serum
AFP or serum hepcidin alone.

This research has several restrictions. First off,
because this research only included a limited sample
size from one hospital, it is important to be cautious
when interpreting the results. Second, this investigation
produced no information about the timing and manner
of the change in serum levels in these individuals without
serial assessment of the circulating hepcidin levels.
Hepcidin tests were taken after the HCC; therefore, they
may not correctly represent pre-HCC exposure.

Conclusions

We concluded that although hepcidin levels cannot be
utilized as a diagnostic marker for cirrhosis or HCC,
they may be employed as an essential biochemical
parameter in progress of cirrhosis up to HCC. Using
ROC curve analysis, the ability of combined use of hep-
cidin and AFP level in serum to distinguish those with
cirrhosis and HCC from other patients with cirrhosis
and no HCC is better than AFP alone or hepcidin alone.
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APRI AST-to-platelet ratio index
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