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Abstract

Background: Hepatocellular carcinoma is the most com-
mon primary hepatic malignancy with an average survival
rate of 6-20 months. The primary etiology of hepatocellular
carcinomain Egyptian patientsis liver cirrhosis. Alfafetopro-
tein is the most commonly used biomarker for HCC diagnosis,
in spite of itslow sensitivity and specificity in HCC screening;
it isusually combined with ultrasound for early detection of
HCC. Leptin isamultifunctional peptide hormonethat is
produced by adipocytes with neuroendocrine activity. Leptin
is postul ated to increase the hepatic response to different
stimuli of liver fibrosis. The actions of leptin are mediated
via hepatic stellate cell activation, and liver fibrosis occurs
through itsindirect effect on the Kupffer cells. Moreover, it
regul ates the phosphoinositide 3-kinase/protein kinase B (PI-
3K/Pkt) pathway, which plays an essential step in the cell
motility, proliferation, survival, and angiogenesis in tumor
cellsincluding Hepatocellular Carcinoma (HCC). Thus, leptin
can promote HCC proliferation, migration, and invasion.

Aimof Sudy: The present study aimed to evaluate the
diagnostic and prognostic value of serum Leptin as atumor
marker in Hepatocellular Carcinoma (HCC) in comparison
to Alpha-Fetoprotein (AFP).

Subjects and Methods: This study included 180 Egyptian
patients that were divided into 4 groups (Group 1: 60 patients
with untreated HCC, Group 2: 60 patients with treated HCC,
Group 3: 30 patients with end-stage chronic liver disease
without HCC) in addition to Group 4: 30 age-matched healthy
subjects serving as a healthy control group. All patients and
controls were subjected to full history, clinical examination,
laboratory investigation, and abdominal ultrasonography
(U/S). Serum leptin and al pha-fetoprotein were assayed by
using Enzyme-Linked Immunosorbent Assay (ELISA) tech-
nique.

Results: The results of the present study revealed that
serum leptin levels were significantly increased in all the
patients’ groups when compared to controls; besides, it was
significantly higher in untreated and treated HCC patients
groups when compared to patient’ s group without HCC.
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Furthermore, serum leptin levels were significantly higher in
the patients group with untreated HCC compared to the treated
HCC patients group with positive correlation with AFP.

Conclusion: AFP was more sensitive and specific in
differentiation between cirrhotic patients with or without HCC
than Leptin. However, Leptin has a good sensitivity and
specificity in differentiating between untreated and treated
HCC patients, and it is superior to AFP in the specificity of
the differentiation between these two categories.

Therefore, serum leptin can be used as a useful screening
marker for the diagnosis and prognosis of HCC patients
combined with Alfafetoprotein.

Key Words: leptin — AFP — Liver cirrhosis — Hepatocellular
carcinoma.
Introduction

HEPATOCELLULAR Carcinoma (HCC) isthe
most frequent primary liver malignancy, with an
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average survival rate between 6 to 20 months.
Additionally, it isthe fifth most prevalent malig-
nancy and the second most frequent global cause
of cancer-related mortality rates [1].

Liver cirrhosis usually occurs as a result of;
chronic hepatitis C infection, hepatitis B infection,
alcohalic liver disease, and Non-Alcoholic Fatty
Liver Disease (NAFLD). HCC usually occurs on
top of liver cirrhosis [2] . Early diagnosis of HCC
is of great importance in improving the survival
rates, thus, a surveillance program is essential for
early diagnosis [3].

Current guidelines recommend abdominal ul-
trasound for HCC screening [4] . The ultrasound
(U/S) sensitivity differsasit is an operator-
dependent; besides, its use would be limited by
the tumor location and difficult patient character-
istics as obesity and advanced liver cirrhosis.
Therefore, other tools have been proposed to in-
crease the HCC identification rates. Serum AFPis
the most frequently used, but the benefit is contro-
versia. Current American and European guidelines
do not recommend serum AFP for HCC surveillance
due to cost-benefit issues [5].

Leptin isahormone that is produced by adipose
cells. It helpsin regulating the energy balance
through inhibiting hunger sensation as it acts on
receptors in the arcuate nucleus of the hypothal a-
mus. Additionally, it plays an essentia rolein
regulating the neuroendocrine, immune functions,
glucose, lipid, and bone metabolism [g].

Leptin plays afibrogenic rolein the liver
through stimulation of type | procollagen expression
and potentiation of Transforming Growth Factor
B (TGF-B) actions that cease collagen degradation.
Moreover, it stimulates the induction of Vascular
Endothelial Growth Factor (VEGF) via oxygen-
independent activation of hypoxia-inducible factor
1a, an essential step in the angiogenic response
(.

In addition, leptin plays avital rolein neoplasia
as it regulates the phosphoinositide 3-kinase/protein
kinase B (PI-3K/Pkt), which plays a central role
in avariety of multiple biological processes such
as cell motility, proliferation, survival, and angio-
genesisin tumor cellsincluding HCC. Thus, Leptin
can promote HCC proliferation, migration, and
invasion [g].

Aim of the work:

The aim of the present study was to assess the
diagnostic and prognostic value of serum leptin as
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atumor marker in Hepatocellular Carcinoma (HCC)
in comparison to Alphafetoprotein (AFP).

Material and M ethods

This was a case-control study that was conduct-
ed on 180 subjects who were recruited from the
in-patient ward and the outpatient clinic of the
Internal Medicine Department of Ain Shams Uni-
versity Hospitals from the period of October 2017
to September 2018.

Informed written consent was obtained from
each participant before enrolment in the study.

Moreover, the study was approved by the Re-
search Ethics Committee of Ain Shams University.

Subjects were classified into four groups; Group
1: Included 60 cirrhotic patients with HCC without
previous therapeutic intervention with confirmed
diagnosis of HCC by Triphasic CT abdomen. Group
2: Included 60 cirrhotic patients with HCC with
previous therapeutic intervention six months after
intervention with no recurrence on the Triphasic
CT abdomen. Group 3: Included 30 patients with
end-stage chronic liver disease patients without
HCC. All patients groups were post HCV end
stage-liver disease. Group 4: Included 30 healthy
subjects serving as controls. They were blood
donors or relatives of patients from the outpatient
clinic. Patients with age less than 18 years old,
diabetics, drug abusers, patients with renal impair-
ment, and HBV infection were excluded from the

study.

Full history was taken from all individuals
included in the study with athorough clinical
examination with particular emphasis on the stig-
mata of chronic liver disease including jaundice,
spider naevi, ascites, splenomegaly, pamer ery-
thema, and lower limb edema. All participantsin
this study were subjected to complete blood picture,
liver function tests: Serum alanine and aspartate
amino-transferases (ALT and AST respectively),
serum bilirubin (total and direct), serum albumin,
prothrombin time, Gamma-Glutamyl Transferase
(GGT), serum alkaline phosphatase, serum creati-
nine, blood urea, and fasting blood sugar in addition
to viral markers HCV Ab, HBsAg, and HBclgG
by Enzyme-Linked Immunosorbent Assay (ELISA)
technique. Abdominal ultrasonography was done
for all subjectsfor diagnosis of the liver cirrhosis
and hepatic focal lesions. Triphasic CT and alpha
fetoprotein were used to confirm the diagnosis of
HCC. In addition, measurement of serum leptin
levels and alpha-fetoprotein using the Enzyme-
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Linked Immunosorbent Assay (ELISA) technique
according to the manufacturer's instructions were
done.

Four milliliters (4mL) of blood were collected
in asterile plain vacutainer and were left to clot
for 30 minutes. The serum was separated by cen-
trifugation at 3000rpm for 10 minutes. The sepa-
rated serum was stored at 20°C until the assay of
serum leptin.

Serum leptin levels were measured using the
commercia Enzyme-Linked |mmunosorbent Assay
(ELISA) kit supplied by Diagnostics Biochem
Canada (DBC) Company. The principle of the kit
follows atypical two-step capture or sandwich
type assay. A standard curve was constructed from
which the concentrations of leptin in the patient
samples and controls were directly read.

Satistical analysis:

Data were analyzed using IBM®© SPSSO Sta-
tistics version 23 (IBM® Corp., Armonk, NY,
USA) and MedCalc© version 18.2.1 (MedCac©
Software bvba, Ostend, Belgium). Normally dis-
tributed numerical data were presented as mean
and standard deviation, and intergroup differences
were compared using one-way analysis of variance
(ANOVA) with application of the Tukey-Kramer
test for post-hoc pairwise comparisons if needed.
Non-normally distributed numerical data were
presented as median and Interquartile Range (IQR),
and between-group differences were compared
using the Kruskal-Wallis test with the application
of the Dunn test for post-hoc pairwise comparisons
if needed.

Categorical datawere presented as number and
percentage, and intergroup differences were com-
pared using Fisher's exact test or the chi-squared
test for trend (for ranked data).

Results

This study included 180 patients who were
divided into four groups. Group 1 included 60
HCC patients without previous therapeutic inter-
vention. Group 2: Included 60 HCC patients with
previous therapeutic intervention. Group 3: Includ-
ed 30 patients with end-stage chronic liver disease
patients without HCC and Group 4: Included 30
healthy subjects serving as controls.

Table (1) showed that there was no significant
difference between the studied groups regarding
sex and age.

261

Table (2) shows that there was no difference
between groups asregards TLC, and FBS. All
patients groups were significantly higher as regards
ALT, AST, Bilirubin, and PT compared to the
control group. The patient groups were significantly
lower as regard hemoglobin, platelet count, and
albumin than normal controls (p<0.01).

Table (3) showed that the HCC untreated and
treated groups (Group land 2) were significantly
higher as regards AFP than group 3 (CLD without
HCC). Groupl (untreated HCC) was significantly
higher as regards AFP than group 2 (treated HCC).

Moreover, asregards serum AFP levels, all
patients groups (1,2 and 3) were significantly
higher than the control group (4) (p<0.01). Serum
leptin levels were significantly higher in the HCC
groups (1 and 2) than in group 3 (CLD without
HCC). Moreover, the serum leptin levelsin un-
treated HCC (groupl) was significantly higher
than treated HCC (group2) (p<0.01) as shown in
(Table 3) and Fig. (1).

Fig. (1) box plot showing serum leptin level in
the four study groups. Box represents the range
from the 1 &t to 3rd quartile (interquartile range).
Line inside the box represents the median (2 nd
quartile). Whiskers represent the minimum and
maximum values excluding outliers and extreme
values.

Table (4) and Fig. (2) show the good perform-
ance of leptin in discrimination between CLD
patients with or without HCC with p-value <0.0001,
cut off >3.5ng/ml, sensitivity=85%, specificity=
80%) but AFP still superior to it in this discrimi-
nation by sensitivity=98.3%, specificity=93.3%.

Table (5) and Fig. (3) showed the good per-
formance of leptin in discrimination between un-
treated and treated HCC patients with p-value
<0.0001, cut off >20ng/ml, sensitivity=93.3%,
specificity=93.3%. Although AFP has better sensi-
tivity than leptin in this discrimination, leptinis
superior to it by specificity=93.3%.

Table (6) showed the correlation between serum
leptin levels and all the quantitative variables.

There was a high statistical significant differ-
ence observed between serum leptin levels and
platelet count, serum total bilirubin, serum albumin
levels, and prothrombin time. Moreover, a statisti-
cally significant difference was observed between
serum leptin levelsand age, TLC, serum ALT, AST,
direct bilirubin, and fasting blood sugar.
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Table (1): Demographic characteristics of the four study groups.

Groupl Group2 Group3  Group4 F p-
(n=60) (n=60) (n=30) (n=30) (3,87) value
Age (yr) 56+ 6t 54+5t 54+8t 47+10 30.386  <0.274*
Gender (M/F) 46/14 42/ 18 18/12 16/14 - 0.383#
Data are mean * standard deviation or ratio.
F : F statistic.
* : One-way analysis of variance (ANOVA).
# : Fisher’'s exact test.
t : Statistically significant difference versus normal control (Tukey-Kramer test).

Group 1 : Cirrhotic patients with HCC without previous therapeutic intervention.
Group 2 : Cirrhotic patients with HCC with previous therapeutic intervention.
Group 3 : End-stage chronic liver disease patients without HCC.

Group 4 : Controls.

Table (2): Descriptive data of all groups and the statistical comparison between them.

Group 1 Group 2 Group 3 Group 4 E
i n=60 n=60 n=30 n=30 p-
Variable (n=60) (n=60) (=30 0 @87 value

Mean SD Mean SD Mean SD Mean SD

TLC (/mm?) 5.9 25 68 20 59 20 76 13 2769 0047

Hemoglobin (g/dl) 104t 14 99t 10 108t 18 135 17 22441 <0.001
Platelets (k/mm®) 69t 24 77t 26 84t 64 244 53 77106 <0.001
ALT (1U/l) 54t§ 15 70t 19 61t 20 17 5 36.080 <0.001
AST (1U/l) 48t§ 13 64t 17 56t 18 17 5 36.320 <0.001

Total bilirubin (mg/dl) 2.5t 06 25t 06 25% 06 10 01 29.930 <0.001
Serum albumin (g/dl) 25t 04 26t 03 26t 05 44 05 85804 <0.001

PT (9 171% 2 17% 3 15t 3 12 1 21.829 <0.001
FBS (mg/dl) 94 8 96 9 98 10 99 9 1.561 0.205
Data are mean and standard deviation (SD).

F . F statistic.

* : One-way analysis of variance (ANOVA).

t : Statistically significant difference versus normal control (Tukey-Kramer test).

¥ : Statistically significant difference versus end-stage CLD without HCC (Tukey-Kramer test).

§ : Statistically significant difference versus treated HCC (Tukey-Kramer test).

Group 1 : Cirrhotic patients with HCC without previous therapeutic intervention.
Group 2 : Cirrhotic patients with HCC with previous therapeutic intervention.
Group 3 : End-stage chronic liver disease patients without HCC.

Group 4 : Controls.

TLC : Total Leucocytic Count.

ALT . Alanine Aminotransferase.
AST . Aspartate Aminotransferase.
PT : Prothrombin Time.

GGT  : Gamma Glutamyl Transferase.
ALP  : Alkaline Phosphatase.
FBS : Fasting Blood Sugar.

Table (3): Comparison of serum leptin and a pha-fetoprotein in the four study groups.

Group 1 Group 2 Group 3 Group 4
Variable (n=60) (n=60) (n=30) (n=30) Ht (3) p-

value*
Med. IQR Med. IQR Med. IQR Med. IQR

Alphafetoprotein (ng/ml)  138t1§ 100-244 45tf 5858 10 7-14 4 25 77.482 <0.0001
Serum leptin (ng/ml) 40tt§ 3750 8 320 2 144 1 11 67.865<0.0001

Data are median (Med.) and interquartile range (IQR).

Ht: Kruskal-Wallis statistic.

*: Kruskal-Wallis test.

T: Statistically significant difference versus normal control (Dunn test).

F: Statistically significant difference versus end-stage CL D without HCC (Dunn tesso, t).
8 Statistically significant difference versus treated HCC (Dunn test).

Group 1: Cirrhotic patients with HCC without previous therapeutic intervention.

Group 2: Cirrhotic patients with HCC with previous therapeutic intervention.

Group 3: End-stage chronic liver disease patients without HCC.

Group 4: Controls.
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Table (4): Receiver-Operating Characteristic (ROC) curve
analysis for discrimination between CLD patients
with or without HCC.

Sample size 150
Positive group (HCC) 120 (80.0%)
Negative group (No HCC) 30 (20.0%)
Disease prevalence (%) 80%
Marker
Leptin AFP
* Areaunder the ROC curve  0.909 0.980
(AUC)
« Standard Error 0.040 0.016
* 95% Confidence interval  0.820t00.963 0.917 to 0.999
* Z stetistic 10.278 30.606
*p-vaue (AUC=0.5) <0.0001 <0.0001
* Youden index J 0.650 0.917
 Cut-off criterion >3.5ng/ml >16ng/ml
* Sensitivity, % 85.0 98.3
* 95% ClI 73.4-92.9 91.1-100.0
* Specificity, % 80 933
* 95% Cl 51.9-95.7 68.1-99.8
« Positive likelihood ratio  4.25 14.75
(+LR)
* 95% ClI 15118 2.2-98.0
* Negative likelihood ratio  0.19 0.018
* 95% ClI 0.10-0.4 0.003-0.1
« Positive predictivevalue  94.4 98.3
(+PV), %
* 95% Cl 86.0-97.9 89.9-99.7
. Nng;,;\f}\tive predictivevalue 57.1 93.3
* 95% ClI 41.0-71.9 66.6-99.0

Table (5): Receiver-Operating Characteristic (ROC) curve
analysis for discrimination between patients with

untreated or treated HCC.
Sample size 120
Positive group (untreated HCC) 60 (50.0%)
Negative group (treated HCC) 60 (50.0%)
Disease prevalence (%) 50
Marker
Leptin AFP
*Areaunder the ROC curve  0.944 0.986
(AUC)
« Standard Error 0.032 0.010
* 95% Confidence interval  0.8521t0 0.987 0.914 to 1.000
» Z statistic 13.909 48.422
*p-vaue (AUC=0.5) <0.0001 <0.0001
* Youden index J 0.867 0.867
 Cut-off criterion >20ng/ml >72ng/ml
* Sensitivity, % 93.3 96.7
* 95% ClI 77.9-99.2 82.8-99.9
* Specificity, % 93.33 90
*95% ClI 77.9-99.2 73.5-97.9
« Positive likelihood ratio 14 9.67
(+LR)
*95% Cl 3.7-53.6 3.3-28.3
. I(\Iegagive likelihood ratio  0.071 0.037
-LR
* 95% ClI 0.02-0.3 0.005-0.3
* Positive predictive value  93.3 90.6
(+PV), %
* 95% Cl 78.5-98.2 76.7-96.6
. l(\legat)i ve predictivevalue  93.3 96.4
—PV),
* 95% Cl 78.5-98.2 79.7-99.5
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Table (6): Correlation between serum leptin and other quan-
titative variables.

Serum leptin

Variable

Spearman’srho p-value
Age 0.309** 0.003
TLC —0.274** 0.009
Hemoglobin —0.279* * 0.008
Platelets —0.459** <0.001
ALT 0.246* 0.019
AST 0.243* 0.021
Total bilirubin 0.362** <0.001
Serum albumin —0.493* * <0.001
PT 0.420** <0.001
FBS —0.280** 0.007

: Correlation is significant at the 0.05 level (2-tailed).
: Correlation is significant at the 0.01 level (2-tailed).
TLC : Total Leucocytic Count.

ALT : Alanine Aminotransferase.

AST : Aspartate Aminotransferase.

PT : Prothrombin Time.

GGT : Gamma Glutamyl Transferase.

ALP : Alkaline Phosphatase.

FBS : Fasting Blood Sugar.

Serum leptin (ng/ml)
c 5 8 8 &§ 8 3

Untreated HCC Treated HCC ESCLD Normal
without control

Group HCC

Fig. (1): Comparison between groups as regard leptin level.

Discrimination between
HCV/CLD patients with or without HCC

100

80
)
s 60
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20 Serum leptin

0 Alpha-fetoprotein
0 20 40 60 80 100
100-Specificity

Fig. (2): Receiver-Operating Characteristic (ROC) curve
for discrimination between CLD patients with or without
HCC using serum leptin (AUC=0.909, cutoff >3.5 ng/ml,
sensitivity=85%, specificity=80%) or AFP (AUC=0.980, cutoff
>16ng/ml, sensitivity=98.3%, specificity=93.3%).
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Fig. (3): Receiver-Operating Characteristic (ROC) curve
for discrimination between patients with untreated or treated
HCC using serum leptin (AUC=0.944, cutoff >20ng/ml,
sensitivity=93.3%, specificity=93.3%) or AFP (AUC=0.986,
cutoff >72ng/ml, sensitivity=96.7%, specificity=90%).

Discussion

More than eighty percent of hepatic malignan-
cies occur on top of liver cirrhosis.

The main risk factors for cirrhosis are chronic
hepatitis B (HBV) and hepatitis C viruses (HCV)
infection. Thus, screening of high-risk patients
using ultrasound examination at 3-6 month intervals
for early HCC diagnosisis essential in cirrhotic
patients. This could permit early intervention, and
possible curative treatment would be applied [9].

This study aimed to assess the diagnostic value
of serum leptin as atumor marker in hepatocel lular
carcinoma. Our study obtained samples from 180
patients who were divided into: 60 patientsin
Group 1 (46 males and 14 females), 60 patientsin
Group 2 (42 males and 18 females), 30 patientsin
Group 3 (18 males and 12 females) and 30 control
patients (16 males and 14 females). There were no
significant differences between the studied groups
regarding age and sex.

In the present study, treated and untreated HCC
patients and patients with end-stage CLD without
HCC had significantly higher serum leptin levels
than healthy controls. This result was in agreement
with Wang and Lin [10], who found that serum
leptin levels were significantly higher in patients
with cirrhosis and HCC patients than in healthy
controls.

Also, thisisin agreement with Bolukbas et al.
[11], who found a significant increase in serum
leptin levelsin patients with end-stage liver dis-
eases, where posthepatitis cirrhotic patients and
healthy controls were enrolled in their study. They
stated that serum leptin levels were significantly
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higher in patients with advanced liver disease when
compared to healthy controls. This could be ex-
plained by the possible role of Leptinin HCC
proliferation and invasion.

In contrast to these results, Ataseven et d. [17],
on their study on patients with cirrhosis and patients
with HCC, found significantly lower serum leptin
levelsin patients with cirrhosis and HCC when
compared to healthy subjects; nonethel ess, the
etiology of liver cirrhosisin Egyptian patients
differ from their study.

In the present study, serum leptin levels were
significantly higher in HCC patients, either untreat-
ed or treated compared to end-stage CLD patients
without HCC.

Sadik et a. [13] agreed with these results as
regards increased serum leptin level in HCC pa-
tients. On the other hand, their study disagree as
regards increased serum leptin levelsin patients
with cirrhosis without HCC. Their study showed
that serum leptin level was significantly highin
HCC patients only, and it was normal in both
cirrhosis without HCC and in healthy control group
with no significant difference between the two
groups.

In this present study, serum leptin levels are
significantly higher in untreated HCC than in
treated HCC. Thisisin agreement with Miyahara
et al. [14], who evaluated the predicted role of
serum leptin as a biomarker for Sorafenib treatment
effects in patients with HCC. They found highly
significant levels of serum leptin at the baseline
when correlated with the poor effects of Sorafenib
treatment in patients with HCC. Thus, serum leptin
could be used as a tool in the follow-up of HCC
patients after treatment to detect any HCC recur-
rence.

Alpha-Fetoprotein (AFP) has been used to
screen for HCC in liver cirrhosis; nonetheless, its
valueis not always increased in HCC patients, and
the relation between its value and the outcome of
HCC is still controversial. Furthermore, the ideal
tool for detection of recurrence and propagation
isnot yet available. Thus, amore reliable tool that
can predict the outcome, evaluate treatment re-
sponse, and follow-up in HCC patients is required
[15].

In the present study, serum leptin had the ability
to differentiate between patients with CLD with
HCC and without HCC at cutoff >3.5ng/ml with
sensitivity 85% and specificity 80% however, AFP
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remains superior to it in this differentiation by cut
off >16ng/ml with sensitivity 98.3% and specificity
93.3%. This agrees with Ehab et a. [15], who found
asgignificantly higher AFP level in HCC patients
as compared to control (p<0.001). Nevertheless,
these results disagree with Heimbach et al. [16],
who considered AFP as a poor tumor marker for
diagnosing HCC due to its low sensitivity.

Furthermore, AFP levels have a significant
difference in the 1 st group (untreated HCC patients)
versus the 2nd group (treated HCC patients) with
cut off value >72ng/ml, sensitivity=96.7%, specif-
icity=90% because its levels were significantly
decreased after treatment. Serum leptin levels
showed superior differentiation between treated
and untreated groups of patients with HCC as at
cutoff >20ng/ml with sensitivity 93.3% and spe-
cificity 93.3%; thus, serum leptin was more specific
than AFP in differentiation of treated and untreated
HCC. Consequently, Leptin can be used in the
follow-up of HCC after treatment for early detection
of recurrence.

The limitations of the present study were the
small sample size; thus, further prospective, well-
designed studies on the role and specific mecha-
nisms of this hormone in patients with HCC on
larger number of patients with other types of liver
diseases predisposing to HCC as NAFLD or HBV
are required to assess the diagnostic and prognostic
value of serum leptin in those patients.

In addition, more studies are needed that can
correlate the relation between serum AFP and
serum leptin levels in patients during the different
stages since their diagnosis as chronic liver disease
patients and their progression till the devel opment
of HCC. Serial measurements of serum levels of
both markers may be beneficial to estimate and
assess the validity and benefit of serum leptin and
its superiority upon serum AFP in the diagnosis,
prognosis of HCC, and the effect of treatment on
its serum levels.

Conclusion:

We concluded from this study that serum leptin
had a good sensitivity and specificity as atumor
marker for diagnosis of HCC in patients at high
risk to develop HCC as cirrhotic patients. It may
be helpful to combine the use of serum leptin and
serum AFP in the surveillance of cirrhotic patients
for early diagnosis of HCC.

In addition to this diagnostic value, serum leptin
is reduced in HCC patients treated with locoregional
therapy, and this, in addition to AFP, may be helpful
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in the prognosis to follow-up treated HCC patients
to predict any HCC recurrence.
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