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Abstract
Because hepatocellular carcinoma (HCC) is a complex disease with multiple risk pathogenic
mechanisms due to misdiagnosis with a single biomarker. A combination of biomarkers may be
more valuable for the diagnosis, staging and prognosis of HCC. In the near future, identifying
non-invasive and cost-effective biomarkers for early diagnosis and personalized treatment of
HCC will be one of the most promising fields of biomarker research. This study assessed the al-
pha L fucosidase (AFU) value as a prognostic biomarker in patients with HCC before and after
chemo-embolization and radio-frequency. A total of 60 subjects were subdivided into 3 groups:
GIL: 30 HCC patients underwent interventional management (chemo-embolization or radiofre-
quency), GII: 20 liver cirrhosis (LC) patients and GIII: 10 cross-matched individuals as control
The results showed that plasma AFU had significantly higher diagnostic performance in HCC
diagnosis than alpha fetoprotein (AFP) at a cut off value of > 2.5u/1, with sensitivity 100%, spec-
ificity 95%, positive predictive value (PPV) 96.8%, negative predictive value (NPV) 100% and
diagnostic accuracy 98%. Basal pre-intervention AFU) had significantly high diagnostic perfor-
mance to predict HCC recurrence after intervention at a cut off value of > 12.5u/l with sensitivi-
ty 100%, specificity 92%, PPV, 71.4%, NPV 100% and diagnostic accuracy 93.3%. Post-
intervention AFU had significant moderate diagnostic performance in predicting recurrence of
HCC at cut off value of > 7.5u/l with sensitivity 80%, specificity 92%, positive predictive value

(PPV) 66.7%, negative predictive value (NPV) 95.8% & diagnostic accuracy 90%.
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Introduction

In Egypt, hepatocellular carcinoma (HCC) is
usually detected in an advanced stage at
which no treatment may be effective includ-
ing surgery. Early detection of the disease is
thus an important goal allowing the patient
to be treated before its metastasis to distant
organs. Alpha fetoprotein (AFP) which is
the golden marker for HCC is of low sensi-
tivity (Zhao et al, 2013), but not secreted in
all hepatocellular carcinoma (HCC) and may
be normal in as many as 40% of patients
with early HCC (Ibrahim et al, 2013).

Lots of tumor biomarkers were conducted
as a complement or substitute for AFP in
order to improve sensitivity and specificity
in diagnosing HCC (Faria et a/, 2019). Addi-
tional markers such as alpha L fucosidase
(AFU), transforming growth factors alpha
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and beta (TGF-a & TGF-B) and interleukin-
8 (IL-8) detected HCC (Saad et al, 2020).

Fucosylation of glycoproteins (the addition
of L-fucose at the terminal end of the oligo-
saccharide chain) is one of the most im-
portant features that mediate several specific
biologic functions. It has been documented
that tumor cells modulate their surface by
increasing fucosylation levels to escape
recognition, which contribute to several ab-
normal characteristics of tumor cells, such as
decreased adhesion and uncontrolled tumor
growth. Alpha L fucosidase (AFU) proved
as useful tumor marker for HCC in French
population (Waidely et al, 2017)

Alpha L fucosidase (AFU) is a lysosomal
glycosidase found in all mammalian cells
concerned with the degradation of a variety
of the fucose-containing glyco-conjugates.



Higher activities of the enzyme were detect-
ed in HCC patients. Furthermore, the persis-
tently elevated AFU level in patients with
cirrhosis adds to the detection of HCC at an
earlier stage owing to elevated activity of
AFU at least 6 months before the detection
of HCC by ultrasonography in 85% of pa-
tients. AFU is present in minute concentra-
tions in all animal tissues but was found to
be overexpressed in cancerous tissue, partic-
ularly with HCC. Purified AFU and corre-
sponding polyclonal antibody can be used as
antigen—antibody candidates to detect prima-
ry HCC at early stage (Darnell et al, 2015).
The study aimed to assess the value of alpha
L fucosidase (AFU) as a prognostic bioma-
rker in patients with HCC before and after
chemo-embolization and radio-frequency.
Patients and Methods

A total of 60 subjects selected from outpa-
tient and inpatient Hepatology Department
at Ain Shams University Hospital during the
period from October 2016 to October 2018.
They were subdivided into 3 groups; GI
(HCC) included 30 patients with HCC diag-
nosed by triphasic pelviabdominal CT imag-
ing showing early arterial uptake followed
by rapid washout in the venous phase which
is highly specific for HCC (Reig et al
2014), GII (LC) included 20 patients with
liver cirrhosis (LC) diagnosed by laboratory
Investigations and abdominal ultrasonogra-
phy and GIII (controls) included 10 cross-
matched healthy subjects.
Exclusion criteria in this study were patients
with liver metastasis, patients with advanced
stage (C) or terminal stages (D) according to
Barcelona Clinic Liver Cancer (BCLC) stag-
ing system (6), patients with suspected colo-
rectal cancers (high level of carcinoembry-
onic antigen (CEA), patients with suspected
pancreatic cancer (high level of cancer anti-
gen 19.9 (CA 19.9), female patients with
suspected ovarian malignancy (high level of
cancer antigen 125 (CA 125). All partici-
pants agreed to the study conditions and
provided a written informed consent before
being enrolled.
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All participants were subjected to compl-
ete history taking, clinical examination, pel-
viabdominal ultrasound and laboratory in-
vestigations that included total leucocytic
count (TLC), Hb concentration, platelet co-
unt (PLT), serum creatinine, liver function
tests (AST, ALT, ALP, albumin), total bilir-
ubin, direct bilirubin, INR, hepatitis markers
(HCVADb, HBsAg), tumor markers (CEA,
CA 125, CA 19.9), serum alpha fetoprotein
(AFP) and serum alpha L fucosidase (AFU).
Child-Pugh score was done for all patients
Serum alpha fetoprotein was measured by
human AFP EIA kit lot. REF 600-10 manu-
factured by CanAg Diagnostics AB, Majn-
abble Terminal SE-414 55 Gothenburg, and
Sweden (Siegel et al, 2013).

Serum alpha L fucosidase enzyme was
measured by ELISA using Human alpha-L-
fucosidase (AFU) ELISA Kit by Glory Sci-
ence Co., Del Rio, USA. Blood samples
were taken from patients in complete aseptic
condition, centrifuged at the speed of 2000-
3000 rpm for 20 min then supernatant was
removed. The samples were kept in -20°C.
Kit was for the quantitative level of AFU in
the sample, adopt purified human AFU to
coat microliter plate, made solid phase anti-
body, then added samples or standards to
wells with a labeled antibody specific to
AFU, then add labeled Horseradish peroxi-
dase (HRP) to the well. After washing com-
pletely, add Tetramethylbenzidine (TMB)
substrate solution. TMB substrate becomes
blue color in wells that contains antibody-
antigen-enzyme-antibody complex. Reaction
was terminated by a stop solution and color
change was measured at 450nm wavelength.
Concentration of AFU in samples was then
determined by comparing the optical density
(OD) of the samples to the standard curve.
Calculation of the results was done by taking
the standard concentration as the horizontal,
the OD value for vertical, draw the standard
curve on graph paper. Find out correspond-
ing concentration according to the sample
OD value by the sample curve multiplied by
the dilution multiple, or calculate the straight



line regression equation of standard curve
with concentration and OD value, with the
sample equation, calculate the sample conc-
concentration, multiplied by dilution factor

Triphasic pelviabdomenal CT was done to
patients with HCC. The portal vein patency,
number and overall size of HCC were de-
tected with characteristic rapid arterial up-
take and early washout in venous phase. Ra-
diological intervention was selected accord-
ing to BCLC staging system. Patients who
were very early & early-stage HCC (BCLC
0 or BCLC A) who had a solitary lesion or
up to 3 nodules < 3cm (without macrovascu-
lar invasion or extrahepatic spread) with
preserved liver function underwent radiofre-
quency ablation (RF). Asymptomatic patien-
ts with intermediate-stage HCC (BCLC B)
had large and/or multifocal tumors without
vascular invasion or spread beyond liver
with preserved liver function underwent tra-
ns arterial chemoembolization (TACE).

At Radiology Department did interven-
tional management. Serum alpha fetoprotein
(AFP), serum alpha L fucosidase (AFU) and
triphasic pelviabdominal CT were repeated 4
weeks after intervention.

Statistical analysis: Data were tabulated,
and analyzed (IBM SPSS, version 22.0, Chi-
cago, USA, 2013. Descriptive statistics were
done for quantitative data as minimum &
maximum range and mean + SD (standard
deviation) for quantitative normally distrib-
uted data, median and 1% & 3™ inter-quartile
range for quantitative non-normally distrib-
uted data while it was done for qualitative
data as number & percentage. Analysis was
done for quantitative variables using inde-
pendent t-test in cases of two independent
groups with normally distributed data, Mann
whiteny U test in cases of two independent
groups with non-normally distributed data,
Wilcoxon signed rank test in cases of 2 de-
pendent groups with non-parametric data.
ANOVA test was done for more than 2 in-
dependent groups with normally distributed
data and Kruskal Wallis test with post hoc
Dunn’s test for more than 2 independent
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groups without normal distributed data.

ROC curve evaluated performance of dif-
ferent tests to differentiate between groups.
Probability of error (p) was expressed as: p
value >0.05: non-significant, p value < to
0.05: significant and p value less than 0.01:
highly significant.

Ethics approval: All procedures performed
were approved by Ain Shams University Et-
hical Research Committee and went with the
1964 Helsinki declaration & later amendme-
nts. Approval no. 000017585. A written con-
sent was obtained from all participants.

Results

The study was carried on 60 subjects se-
lected from outpatient and inpatient Hepa-
tology Department, Ain Shams University
Hospitals from October 2016 to October
2018. They were subdivided into 3 groups:
GI (HCC) 30 patients who underwent inter-
ventional management in radiology depart-
ment, GII (LC) 20 patients with liver cirrho-
sis and GIII (Control) 10 healthy subjects
with ages ranged between 41 & 69 years.
HCC patients were 23(76.6%) males and
7(23.4%) females, LC patients were 17
(85%) males and 3(15%) females, and contr-
ols were 8(80%) males and 2(20%) fema-
les, without significant difference as to de-
mographic characteristics. All patients HCC
& LC were HCVAD positive and HBsAg
negative. HCC patients had significant lower
child score than LC ones due to BCLC incl-
usion criteria. In HCC 28(93.3%) underwent
TACE and 2(6.7%) patients underwent RF.

Laboratory findings of patients showed
hemoglobin concentration, platelet count
and serum albumin were statistically higher
among HCC patients than LC patients. Ser-
um AST, ALP, total bilirubin, direct bilirub-
in and INR were significantly higher among
LC than HCC patients, but without signific-
ant different as to TLC, serum ALT & creat-
inine.

Before radiological intervention, both se-
rum AFP and AFU were highest in HCC
patients with highly significant difference
(»<0.0001) between HCC, LC and controls.



In LC both markers were highly signifi-
cant (p<0.0001) as compared with control,
but significant low as compared with HCC.
At a cut off value of > 6.0ng/mL, basal (be-
fore intervention) AFP showed significantly
moderate diagnostic performance with sensi-
tivity 93.3%, specificity 70%, PPV 82.4%,
NPV 87.5% & diagnostic accuracy 84%. At
cut off value of > 2.5u/l, basal (before inter-
vention) AFU showed significantly high di-
agnostic performance in differentiating HCC
from liver cirrhosis with sensitivity 100%,
specificity 95%, PPV 96.8%, NPV 100% &
diagnostic accuracy 98%.

After radiological intervention, AFP &
AFU significantly decreased, 4 weeks post
radiological intervention, recurrence oc-
curred in 5(16.6%) HCC, of whom 4(13.3%)
underwent TACE and one (3.3%) RF.

Serum AFP among recurrent cases was not

high significantly before and after interven-
tion, without significant reduction in serum
AFP among recurrent & non-recurrent pati-
ents. Serum AFU of recurrent cases was
significantly higher before & after interven-
tion, with significant reduction in AFU in
recurrent & non-recurrent patients. At cut
off value of >12.5u/l basal (before interven-
tion) AFU showed significantly high diag-
nostic performance in predicting HCC recur-
rence with sensitivity 100%, specificity
92%, PPV 71.4%, NPV 100% & diagnostic
accuracy 93.3%. At cut off value of > 7.5u/l,
serum AFU after intervention had signific-
antly moderate diagnostic performance in
detecting HCC patients recurrence with sen-
sitivity 80%, specificity 92%, PPV 66.7%,
NPV 95.8% & diagnostic accuracy 90%.
Details were given in tables (1, 2, 3, 4, 5,
6,7,8,9,10, 11 & 12) & in figures (1 & 2)

Table 1: Comparison between HCC and LC groups as regards child score, grade & HCC intervention

Variables HCC (N=30) LC (N=20) Test value P
Child M=£SD 6.0+1.0 8.1+1.4 t: 6.20 <0.001*
score Range 5.0-8.0 6.0-11.0
Child A 23 (76.7%) 2 (10.5%)
grade B 7 (23.3%) 14 (73.7%) E: 22.13 <0.001*
(n, %) C 0(0.0%) 3 (15.8%)
Inter- TACE 28 (93.3%) --
vention RF 2 (6.7%) -- B B
*Significant
Table 2: Basal (before intervention) levels of AFP and AFU among groups
Variables HCC (N=30) LC (N=20) Control(N=10) | T- value P
AFP Median (IQR) 12.0(8.6—67.8) 4.5 (4.2-6.7) 3.8 (3.0-4.0) )
(ng/mL) Range 3.7-454.2 3.1-119.8 2.0-4.6 2;(58 <0.001*
HG a b c )
AFU Median (IQR) 8.5(3.9-11.9) 1.5 (1.1-2.0) 0.4 (0.2-0.5) 2
(U/L) Range 2.5-15.0 0.9-5.0 0.1-0.6 4795 <0.001*
HG a b C )

*Significant

Table 3: Diagnostic performance of basal AFU and AFP in differentiating HCC from LC groups

Marker AUC SE P 95% CI Cut off
Basal AFP 0.815 0.066 <0.001* 0.685-0.945 >6.0
Basal AFU 0.987 0.014 <0.001* 0.500-1.000 >2.5

*Significant
Table 4: Diagnostic characteristics of AFU & AFP in differentiating HCC from LC
Characters AFU>2.5 U/L AFP>6.0 ng/mL
Value 95% CI Value 95% CI
Sensitivity 100.0% 88.4%—-100.0% 93.3% 77.9%-99.2%
Specificity 95.0% 75.1%-99.9% 70.0% 45.7%—88.1%
DA 98.0% 89.4%-99.9% 84.0% 70.9%—92.8%
YI 95.0% 85.4%—104.6% 63.3% 41.4%—85.3%
PPV 96.8% 83.3%99.9% 82.4% 65.5%-93.2%
NPV 100.0% 82.4%—-100.0% 87.5% 61.7%—98.4%
LR+ 20.00 2.961-135.107 3.11 1.582-6.118
LR- 0.00 0.00-0.00 10.50 2.67041.292
LR >100.0 >100.0—>100.0 32.67 5.825-183.179
Kappa 0.96 0.877-1.039 0.66 0.440-0.870
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Table 5: Laboratory data among HCC & LC groups

Variables HCC (N=30) LC(N=20) [ Testvalue P
(ol [Reme T Tosis0 | oy t42 | oo
(iPiny)  [Repe T 4058 S v | oo
(ivml)  [Rame | 6503650 | 3d0img ] b3 | <000
QU Renge | TTOMS0 | Troarg ] t0S1 | o6l
aun, Rerge | Too-m0 | afesg ] 29 | 000s*
v Renge | S0 00| Thoapo ] 500 | oo
N & e 1 = s vns | oo
i) [Ramge |04 TT | 1ags ] t62 | <000
ey Ramge T OITT e am | oo
AN s s =% B S B
ey [Ramge | 0eT20 | 070200 b0 | oass

“ndependent t-test, *Significant, "ANOV A, *Significant, HG: (with same letter by post hoc Bonferroni test)
Table 6: Serum AFP among HCC group before and after intervention

Variables Median (IQR) Range Test value P
Before 12.0 (8.6-67.8) 3.7454.2 .
After 11.5(5.0-44.0) 1.4-198.0 3Z7'4 <0.001*
#Reduction 4.2(0.4-10.3) -5.0-256.2 )

#Negative = elevation, IQR: Interquartile range, “Wilcoxon signed rank test (z value), *Significant
Table 7: Serum AFU among HCC patients before and after intervention

Variables Median (IQR) Range Test value P
Before 8.5(3.9-11.9) 2.5-15.0
After 2.8 (2.0-6.0) 1.0-11.0 z:4.71 <0.001*
Reduction 3.7 (2.0-6.1) 0.0-11.0

#Negative values indicate elevation, IQR: Interquartile range, “Wilcoxon signed rank test (z value), *Significant
Table 8: Failure of treatment among HCC patients

Recurrence Intervention No. %
TACE 4
Present RF 1 16.6
TACE 24
Absent RE I 83.3

Table 9: Comparison between recurrent & non-recurrent cases as toserum AFP levels (Basal & after intervention)

Variables Recurrent (N=5) Non-recurrent (N=25) Test value P
Basal AFP (ng/mL) 97.0 (8.1-140.5) 11.5 (8.3-38.4) z:-0.95 0.344
After AFP (ng/mL) 29.3 (5.6-79.1) 11.0 (4.741.0) z: -0.81 0.448
Reduction AFP (ng/mL) 25.3(2.5-82.7) 3.9 (3.0-6.0) z: -1.64 0.108
Test value -1.753 -0.272
#P 0.080 1.000 -

“Mann Whitney test (z value), #Wicoxon signed rank test (z value) (Comparison between before & after), *Significant
Table 10: Comparison between recurrent and non-recurrent cases regarding serum AFU levels (Basal & after intervention)

Variables Recurrent (N=5) Non-recurrent (N=25) Test value P
Basal AFU (U/L) 14.0 (13.0-15.0) 7.0 (3.6-9.5) z:-3.21 <0.001*
After AFU (U/L) 9.0 (5.8-10.1) 2.0 (1.8-5.0) z:-2.72 0.006*
Reduction AFU (U/L) 6.0 (2.9-8.7) 3.0 (1.8-6.0) z:-1.23 0.219
Test value -2.023 -4.290
#P 0.043* <0.001* --
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Table 11: Diagnostic performance of serum AFU in prediction of HCC recurrence

Marker AUC SE P 95% CI Cut off
Basal AFU 0.960 0.035 <0.001* 0.500—-1.000 >12.5
After AFU 0.888 0.074 0.007 0.500-1.000 >7.5

Reduction AFU 0.676 0.122 0.221 0.500-0.916 --

*Significant

Table 12: Diagnostic characteristics of AFU and AFP in prediction of HCC recurrence

Characters Basal AFU>12.5 (Prognostic) After AFU>7.5 (Diagnostic)
Value 95% CI Value 95% CI

Sensitivity 100.0% 47.8%—100.0% 80.0% 28.4%—99.5%
Specificity 92.0% 74.0%-99.0% 92.0% 74.0%-99.0%
DA 93.3% 77.9%-99.2% 90.0% 73.5%97.9%
Youden's index 92.0% 81.4%-102.6% 72.0% 35.4%—108.6%
PPV 71.4% 29.0%—-96.3% 66.7% 22.3%-95.7%
NPV 100.0% 85.2%-100.0% 95.8% 78.9%-99.9%
LR+ 12.50 3.308-47.231 10.00 2.467-40.540
LR- 0.00 0.00-0.00 4.60 0.794-26.653
LR >100.0 >100.0—>100.0 46.00 3.333-634.883
Kappa 0.79 0.522-1.064 0.67 0.319-1.014

CI: Confidence interval, YI: Youden's index, DA: Diagnostic accuracy, PPV: Positive Predictive value, NPV: Negative Predictive
value, LR+: Positive likelihood ratio, LR-: Negative likelihood ratio, LR: Diagnostic odd ratio.

Discussion

Despite progress made during the past few
decades, HCC is still one of the most freq-
uent and deadly cancers worldwide particu-
larly in Egypt (Abdel-Bary et al, 2012). Glo-
bally, there were 750,000 new cases of ann-
ually liver cancer about 70-85% of which
were HCC. Due to the asymptomatic nature
of an early HCC case and lack of effective
diagnostic and screening strategies, most
patients (>80%) were with HCC advanced
stage, with poor prognosis. So, early detect-
ion of HCC is a significant public health is-
sue. Tumor biomarker was effective to scre-
en HCC as, non-invasive, inexpensive with a
high accuracy (Negahdary et al, 2015).

AFP is a golden marker for HCC, but with
low sensitivity (Choi et al, 2013). Many tu-
mor biomarkers were conducted to substitute
AFP to improve sensitivity and specificity in
diagnosing HCC included embryonic anti-
gens, proteantigens, enzymes, isoenzymes,
cytokines, growth factors and molecular bi-
omarkers (Wang and Cao, 2004).

The present study evaluated the serum al-
pha L fucosidase level (AFU) as a diagnostic
and prognostic biomarker for HCC before
and after radiological intervention as compa-
red with serum AFP. This study included 60
subjects divided into three groups; 30 pa-
tients with HCC, 20 with liver cirrhosis (LC)
and 10 normal subjects as control. Radiolog-
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ical intervention was done to HCC. Serum
levels of AFP and AFU were measured be-
fore and after intervention.

While measuring AFP, it was highest in
HCC with median (12.0ng/ml) followed by
liver cirrhotic group with median (4.5ng/ml)
and least in control with median (3.8ng/ml)
and the elevation of AFP was statistically
highly significant in all groups. This agreed
with Montaser et al. (2012) who found that
elevation in median serum AFP in as com-
pared with liver cirrhosis (11.1ng/ml) and
control (2.03ng/ml). But, Mossad et al
(2014) found that serum AFP was elevated
in HCC as compared to liver cirrhosis group,
but without significant.

In the present study, AFU was higher in
HCC with median (8.5U/L) followed by liv-
er cirrhotic ones with median (1.5U/L) and
least in controls with median (0.4 U/L) and
the elevation of AFU was highly significant
in all groups. This significant difference im-
plied the diagnostic role of AFU in detection
of HCC in cirrhotic patients. Also, agreed
with Montaser ef al. (2012) who found ele-
vation in median serum AFU level in HCC
(9.28umol/L/min) was highly significant as
compared with liver cirrhosis patient (0.9
pmol/L/min) & controls (0.42pumol/L/min).
Wang and Cao (2004) found that mean value
of serum AFU activity in patients with HCC
was significantly higher than those with cir-




rhosis (p<0.01), chronic hepatitis (p<0.01),
other malignant neoplasm (p<0.01), other
diseases (p<0.01) and controls (p<0.01),
without significant difference between con-
trols and patients with cirrhosis, chronic
hepatitis, other malignant neoplasm or other
diseases. El-Tayeh et al. (2012) found that
HCC patients showed highest (AFU) en-
zyme activity, but without significant differ-
ence from controls.

Based on significant increase of markers
AFU and AFP in HCC rather than in liver
cirrhosis and control, ROC curves calculated
sensitivity and specificity of AFU and AFP.
Optimal cut off values selected by ROC
curves were (6.0ng/ml) for AFP and (2.5
U/L) for AFU, which had significant higher
diagnostic performance than AFP in HCC
from liver cirrhosis in patients with chronic
liver disease. Also, the present results agreed
with Montaser et al. (2012) who found that
serum AFU level at cut off (2.3umol/L/min),
sensitivity was 90%, specificity was 97%
with PPV 0of 97.2%, NPV of 92.9% with dia-
gnostic accuracy of 94.9%. Gan et al. (2013)
reported that AFU showed higher sensitivi-
ty, specificity & overall accuracy than AFP
in HCC in cirrhotic patients & AFU pooled
sensitivity more than AFP (0.72 vs. 0.61).

In the present study, there was no signifi-
cant correlation between AFU & AFP in all
groups. This agreed with Takahashi et al.
(1994), Malaguarnera et al. (2010) and Mos-
sad et al. (2014), who didn’t find correlation
between serum AFU & AFP.

In the present study, there was no signifi-
cant decrease in AFP serum levels after suc-
cessful radiological intervention for HCC.
This agreed with Adaninggar et al. (2016)
who didn’t find significant difference be-
tween serum level of AFP before and one
month later. But, Montaser et al. (2012) who
found significant decrease in serum AFP
after successful intervention.

The present study showed significant redu-
ction in AFU serum level after a successful
HCC intervention. This agreed with Wang
and Cao (2004) they found that AFU activity
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in HCC with significant decrease post che-
mo-therapy or operation within a week to a
month. AFU activity dropped to normal.
Serum AFU activity correlated with curative
effect with good value in post-treatment of
HCC efficacy patients (Zhao et al, 2013)
Conclusion

The outcome results showed that serum
AFU levels were significantly higher in
HCC patients as compared to liver cirrhosis
or controls. Serum AFU has higher sensitivi-
ty & specificity than AFP in HCC diagnosis.
Serum AFU dropped after radiological in-
tervention for HCC and to monitor response
to therapy. AFU had a potential value as a
diagnostic as well as a prognostic marker of
HCC to assess the efficacy of any interven-
tion used to treat the disease.
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Explanation of figures

Fig. 1: ROC curve showed both sera AFP &AFU in differentiating HCC from LC
Fig. 2: ROC curve showed basal and after intervention AFU in prediction of HCC recurrence.
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