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Background
Hepatocellular carcinoma (HCC) is the commonest primary liver neoplasm that
usually develop in the background of cirrhosis. Hepatitis C virus is endemic in Egypt
and is the major cause of cirrhosis. Studying the characteristics of patients with
HCC may help in clarifying the schedule for screening of high-risk patients for an
early detection of HCC.
Patients and methods
The 492 patients attending the hepatology and HCC clinics in Specialized Medical
Hospital, Mansoura University for follow up of liver cirrhois and HCCwere subjected
to full history, physical examination, laboratory profile, and imaging studies needed
for the diagnosis. Data were collected and analyzed. According to the radiological
results, patients were divided into three groups (fibrosis, cirrhosis, and HCC) and
compared.
Results
The study included 336 males and 156 females. Patients with HCC were mainly
males with a mean age of 58 years. A statistically significant difference between
HCC group and the other groups with respect to hemoglobin level, white blood cells
count, platelet count, aspartate aminotransferase, alanine aminotransferase,
albumen level, serum bilirubin, international normalized ratio, and α-fetoprotein
(AFP) was found. The sensitivity and specificity of AFP in differentiating HCC cases
are 81.1 and 71.9%, respectively. Logistic regression for prediction of HCC showed
that males with age greater than 58 years, hypoalbuminaemia, and AFP greater
than 11.2 ng/dl have a 76.3% positive predicted value.
Conclusion
Cirrhotic patients with age greater than 58 years, males, hypoalbuminaemia, and
AFP greater than 11.2 ng/dl are at a higher risk to develop HCC more than other
patients and should be monitored at close quarters with better contrast-enhanced
technique either contrast-enhanced ultrasound or computed tomography scan.
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Introduction
Hepatocellular carcinoma (HCC) is the most common
primary liver tumor and considered the third leading
cause of cancer-related deaths in the developed
countries [1]. Most of the HCC cases develop in
the presence of cirrhosis related to viral hepatitis. In
particular, hepatitis C virus (HCV) and hepatitis B
virus infections are considered as major risk factors for
HCC worldwide. However, recent studies reported
increasing number of HCC in NAFLD [2].

In Egypt, liver cancer constitute about 11.75% of all
gastrointestinal tumors and 1.68% of total malignancies.
Among Egyptians, HCC forms 70.48% of all liver
tumors. HCC shows a growing incidence in Egypt as
it represents the main complication of cirrhosis, related
to chronic HCV infection. This may be because of the
shift in the relative importance of HCV and hepatitis B
ished by Wolters Kluwer - M
virus as primary risk factors, and the improvements in
diagnostic tools and screening programs [3].

HCC may grow silently in patients with good hepatic
function and escape early detection due to vague
presentation and nonspecific symptoms. This may be
attributed to limited surveillance resources in
developing countries. In contrast, a more deterioration
in clinical symptomsmay occur in patients with impaired
liver functions. In advanced stages, the patient may
present with vague right hypochondrial discomfort or
pain, tender hepatomegaly, cholestatic jaundice, and
pyrexia of an unknown origin. Nonspecific symptoms
edknow DOI: 10.4103/ejim.ejim_29_18
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of advanced malignancy, such as poor appetite, nausea,
and weight loss are less frequently found. Sudden liver
decompensationmayoccur inpatientswithunrecognized
cirrhosis or known compensated cirrhosis [4].

The diagnosis of HCC depends mainly on radiological
studies as well as laboratory tests. The radiological
techniques used in diagnosis, treatment planning,
and follow up of HCC are ultrasonography (US),
computed tomography (CT) scanning, and MRI [5].

α-Fetoprotein (AFP) is the most frequently used
serological marker for screening HCC in patients
with liver cirrhosis. However, its sensitivity depends
on the tumor size, where it is about 25% for lesions
smaller than 3 cm and 50% for tumors larger than 3 cm
in diameter. Other serum biomarkers and a new
generation of immunoglobulin M immunocomplexes
did not succeed in providing diagnostic accuracy.
However, simultaneous assay of these markers in
different combinations could improve sensitivity [6].

In this study, we tried to clarify the risk factors, clinical,
laboratory, and radiological features of HCC for an
early detection in order to optimize the therapy.
Patients and methods
Patients
This is a retrospective, descriptive, cross-sectional
study that was conducted on 492 patients attending
to Hepatology Clinics, Specialized Medical Hospital,
Mansoura University, from January 2015 to January
2017 for follow up of liver cirrhosis and were suspected
to have HCC. All patients were subjected to physical
examination with special stress on the presence of signs
of decompensation as ascites, jaundice, or tremors. In
history taking, age, sex, residency, occupation, smoking
or ex-smoker, presenting complaint, jaundice, itching,
abdominal pain, weight loss, history of previous hepatic
encephalopathy, history of previous antiviral treatment,
history of previous bilharziasis or antibilharzial,
treatment and presence of comorbidities, such as
diabetes mellitus or hypertension were evaluated.
Laboratory assessment
Complete blood count, serum creatinine, liver function
tests with Child–Pugh classification, hepatitis B virus
surface antigen, HCV Ab, and AFP were done for all
patients.
Imaging studies
Evaluationof all patientswith abdominal ultrasoundand
contrast-enhanced computed tomography (CEUS) was
done.Diagnosis ofHCC ismade on presence of nodular
lesion with arterial enhancement in the arterial phase
and rapid washout in the portal phase. According to
American Association for the Study of Liver Disease,
every suspicious lesion in high-risk patients with
suggestive US findings for HCC was evaluated.
Furthermore, by multidetector CT scan or dynamic
MRI with contrast, lesions that have the typical
characters of HCC were identified, and the diagnosis
of HCC was confirmed. Biopsy is not necessary for the
diagnosis ofHCC in a nodule greater than 2 cmat initial
diagnosis, and is compatible with HCC after one
dynamic study. According to radiology results,
patients were divided into three groups:
(1)
 Group 1: patients with liver fibrosis.

(2)
 Group 2: patients with liver cirrhosis.

(3)
 Group 3: patients with HCC.
The three groups were compared with respect to
clinical, laboratory, and radiological features. Group
3 is classified into five stages according to Barcelona
Clinic Liver Cancer (BCLC). The classification and
the five stages were compared. Evaluation of the
patient included assessment of site of the lesion,
number, size, vascularity, state of the portal vein
(diameter and presence of portal vein thrombosis),
presence of cirrhosis or ascites, size of the spleen,
and presence of metastases, or lymph node affection.
Statistical analysis
Data were entered and statistically analyzed using the
statistical package for the social sciences (SPSS; SPSS
Inc., Chicago, Illinois, USA) version 20. Qualitative
data were described as numbers and percentages with
χ2-testused for comparisonandFischer exact andMonte
Carlo tests were used when more than 20% of cells had
count less than 5. Quantitative data were described as
median and range for nonparametric data or mean and
SD for parametric data after testing normality by
Kolmogorov–Smirnov test. Kruskal–Wallis test and
Mann–Whitney tests were used for comparison
between groups for (nonparametric variables). One-
way analysis of variance test and Student’s t-test (for
parametric ones). Binary stepwise logistic regression
analysis was used for prediction of independent
variables of HCC from control. Significant predictors
in the bivariate analysis were entered into regression
modelusing forwardWaldmethod.Adjustedodds ratios
and their 95% confidence interval were calculated.
Receiver operating characteristics curve for detection
of validity and cut-off point of AFP in diagnosing
HCC cases detect sensitivity at vertical axis and 1-
specificity at horizontal axis. P value less than or equal
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to 0.05 was considered to be statistically significant. All
tests were two-tailed.
Ethics
The approval byMansouraMedical Ethics Committee
of Faculty of Medicine was obtained and written
consents from patients participated in the study or
from their family were also obtained.
Results
The study included 492 patients, 336 men and 156
women. Liver fibrosis was found in 92 patients, liver
cirrhosis was found in 104 of cases, and diagnosis of
HCC was zeroed on to 296 patient. There is
Table 1 Demographic characters of the studied groups

Fibrosis (N=92) [n (%)] Cirrhosis (N=

Age (years)

Mean±SD 42.04±11.5a,b 54.21±

Sex

Male 50 (54.3)a 60 (57

Female 42 (45.7) 44 (4

Residence

Rural 84 (91.3) 100 (9

Urban 8 (8.7) 4 (2

Occupation

Not working 30 (32.6)a 22 (21

Manual worker 40 (43.5) 52 (5

Employee 0 (0.0)a 2 (1.

Healthcare worker 22 (23.9) 28 (2

HCC, hepatocellular carcinoma; MC, Monte Carlo test. a,bThere is a sta
significance between a and c. b,cThere is a statistical significance betwe

Table 2 History and clinical characters of the studied groups

Fibrosis (N=92) [n (%)] Cirrhosis (N=

Smoking history

No 58 (63.0) 76 (7

Smoker 30 (32.6) 22 (2

Ex-smoker 4 (4.3) 4(3

Diabetes 0 (0.0)a,b 34 (33

Hypertension 6 (6.5) 16 (1

Operation history 40 (44.4) 58 (5

Anti-HCV treatment 30 (32.6)a 90 (88

Antibilharial treatment

No 58 (63.0)a,b 20 (19

Oral 26 (28.3) 62 (6

Injection 8 (8.7) 20 (1

Performance median
(minimum-maximum)

0.0 (0.0–0.0)a,b 0.0 (0.0

Encephalopathy

No 92 (100.0) 100 (9

Mild 0 (0.0) 2 (2

Severe 0 (0.0) 0 (0

HCC, hepatocellular carcinoma; HCV, hepatitis C virus; KW, Kruskal–W
significance between a and b. a,cThere is a statistical significance betwe
*P value is significant.
statistically significant difference in age and sex
distribution between the three groups where HCC
group is more expressed in males with older ages. In
contrast, there was no difference with respect to
residency or occupation (Table 1). The clinical
features of the studied groups are shown in Table 2.

The laboratory results of the studied groups showed
statistically significant difference between HCC group
and the other groups with respect to hemoglobin level,
white blood cells count, platelet count, aspartate
aminotransferase (AST), alanine aminotransferase,
albumen level, serum bilirubin, international
normalized ratio, and AFP (Table 3). The
distribution of patients with HCC according to
104) [n (%)] HCC (N=296) [n (%)] Test of significance

6.4a,c 58.11±6.9b,c F=72.07 P<0.001*

.7)b 226 (76.4)a,b χ2=11.27 P=0.003*

2.3) 70 (23.6)

8.0) 278 (93.9) MCP=0.38

.0) 18 (6.1)

.2)b 6 (25.0)ab χ2=37.2 P<0.001*

0.0) 138 (46.6) χ2=0.42 P=0.81

9)b 34 (11.5)ab MCP=0.008*

6.9) 50 (16.9) χ2=2.8 P=0.24

tistical significance between a and b. a,cThere is a statistical
en b and c. *P value is significant.

104) [n (%)] HCC (N=296) [n (%)] Test of significance

4.5) 196 (66.7) MCP=0.79

1.6) 86 (29.3)

.9) 12 (4.1)

.3)a,c 78 (26.5)b,c MCP<0.001*

5.7) 48 (16.3) χ2=2.84 P=0.24

8.0) 160 (54.1) χ2=1.89 P=0.39

.2)a,b 214 (72.3)b χ2=6.23 P=0.01*

.6)a,c 56 (18.9)b,c MCP<0.001*

0.8) 120 (40.5)

9.6) 120 (40.5)

–3.0)a 1.0 (0.0–4.0)b KWP<0.001*

8.0) 284 (95.9) MCP=0.72

.0) 10 (3.4)

.0) 2 (0.7)

allis test; MC, Monte Carlo test. a,bThere is a statistical
en a and c. b,cThere is a statistical significance between b and c.



Table 3 Laboratory results of the studied groups

Fibrosis (N=92) Cirrhosis (N=104) HCC (N=296) Test of significance

Hb (g%) 13.3±1.7a,b 12.22±2.1a 12.33±1.65b F=5.9 P=0.003*

WBCs 5700a,b(3600.0–11 300.0) 4300a,c(1700.0–12 280.0) 5250b,c (1900.0–170 000.0) KWP=0.003*

PLT 203 000a,b

(57 000.0–347 000.0)
100 000a

(35 000.0–332 000.0)
105 000b

(83.0–431 000.0)

KWP<0.001*

Serum creatinine (mg/dl) 0.85±0.12 0.91±0.24 0.97±0.5 F=1.3 P=0.27

HCV PCR (×103) 450 (1.666–12 733.2) 298 (4.98–7520.0) 302 (0.0–2 060 473.7) KWP=0.35

ALT 46.0 (15.0–252.0) 43.0a (10.0–147.0) 56.0a (11.0–185.0) KWP=0.048*

AST 38.0a,b (15.0–133.0) 60.0a (12.0–199.0) 67.5b (9.0–267.0) KWP<0.001*

Serum albumin (g/dl) 4.38±0.46a,b 3.3±0.7a 3.31±0.58b F=61.7 P<0.001*

Serum bilirubin (mg/dl) 0.71a,b (0.3–1.6) 1.28a (0.4–9.1) 1.3b (0.4–9.3) KWP<0.001*

INR 1.07±0.1a,b 1.26±0.2a,c 1.25±0.2b,c F=15.06 P<0.001*

AFP 4.1a,b (0.3–36.3) 12.0a,c (0.12–500.0) 69.1b,c (1.4–10 400.0) KWP<0.001*

AFP, α-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; HCC, hepatocellular carcinoma; HCV, hepatitis C
virus; INR, international normalized ratio; KW, Kruskal–Wallis test; MC, Monte Carlo test; PLT, platelets; WBC, white blood cells. a,bThere
is a statistical significance between a and b. a,cThere is a statistical significance between a and c. b,cThere is a statistical significance
between b and c. *P value is significant.

Figure 1

Distribution of studied hepatocellular carcinoma cases according to Barcelona Clinic Liver Cancer staging.

Table 4 Laboratory results of hepatocellular carcinoma cases according to the Barcelona Clinic Liver Cancer staging

Stage 0 Stage A Stage B Stage C Stage D Test of
significance

Hb (mean±SD) 12.38±1.3 12.46±1.44 12.9±0.0 12.23±1.7 12.33±2.1 F=0.15 P=0.96

Creatinine (mean±SD) 0.91±0.23 0.91±0.19 0.6±0.0 1.03±0.8 1.01±0.4 F=0.47 P=0.76

Albumin (mean±SD) 3.74±0.35 3.47±0.43 4.2±0.0 3.14±0.54 2.98±0.7 F=9.93
P<0.001*

INR (mean±SD) 1.14±0.13 1.23±0.25 1.63±0.0 1.28±0.2 1.32±0.26 F=3.2 P=0.013*

WBCs [median (range)] 5100
(1900–7600)

4965
(2420–170 000)

3300
(3300–3300)

5350
(2900–11 000)

5600
(2700–15 000)

KWP=0.14

PLT [median (range)] 116 000
(42 000–182 000)

108 000
(6300–338 000)

37 000
(37 000–37 000)

97 500
(83–431 000)

112 000
(57 000–299 000)

KWP=0.08

HCV PCR (×103)
[median (range)]

114
(0.0–4250)

302
(0.0–3760)

0.0
(0.0–0.0)

291.48
(0.0–3820)

519.89
(0.0–2060000)

KWP=0.57

ALT [median (range)] 54.5 (11–147) 59 (23–101) 26 (26–26) 51.5 (18–185) 64 (16–116) KWP=0.46

AST [median (range)] 58.5 (9–266) 68 (37–129) 52 (52–52) 68 (26–267) 82 (14–202) KWP=0.23

Bilirubin [median (range)] 0.935 (0.4–1.9) 1.2 (0.69–5) 1.1 (1.1–1.1) 1.5 (0.7–5.6) 2.1 (0.5–9.3) KWP<0.001*

AFP [median (range)] 61
(1.6–2532)

64.8
(1.4–7358)

612
(612–612)

67.6
(1.5–2379.9)

500
(4.7–10400)

KWP=0.06

ALT, alanine aminotransferase; AST, aspartate aminotransferase; Hb, hemoglobin; HCV, hepatitis C virus; INR, international normalized
ratio; KW, Kruskal–Wallis test; PLT, platelets; WBC, white blood cells. *P value is significant.
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BCLC staging is shown in Fig. 1. The laboratory
characters of HCC stages according to BCLC
staging is shown in Table 4 where there is no
statistically significant difference between stages
except for serum albumen and bilirubin. Table 5
assess the validity of US and CT in diagnosis of
HCC. The sensitivity and specificity of AFP in
differentiating HCC cases are shown in Fig. 2 and
Table 6.

On logistic regression analysis of risk factors for
prediction of HCC cases, it was found that age
greater than 58 years, females, hypoalbuminaemia
and AFP greater than 11.2 can predict 76.3% of
HCC cases (Table 7).
Discussion
In Egypt, it is believed now that HCC is one of the
common malignancies and a leading cause of death due
to high prevalence of cirrhosis related to chronic HCV.
Table 5 Ultrasonography and computed tomography validity
in diagnosing hepatocellular carcinoma cases

Sensitivity
(%)

Specificity
(%)

Positive
predictive
value (%)

Negative
predictive
value (%)

Accuracy
(%)

US 85.2 92.6 93.7 82.9 88.4

CT 99.3 83.9 96.7 96.3 96.6

CT, computed tomography; US, ultrasonography.

Figure 2

Sensitivity and specificity of α-fetoprotein in differentiating hepatocel-
lular carcinoma cases.

Table 6 Sensitivity and specificity of α-fetoprotein in differentiating

AUC Cut-off point Sensitivity (%) Specificity (%) Positive p

AFP 0.83 ≥11.2 81.1 71.9

AFP, α-fetoprotein; AUC, area under the curve.
Inpreviousyears there is an increase in its incidenceand it
is expected that the number of cases continues to grow.

In our study, we found that 40.5% and 17.9% of HCC
cases were diagnosed at stages C and D according to
BCLCstaging, respectively (Fig.1).This is incontrast to
a multicenter study in Spain where 49.8% of 705 cases
with HCC were in the early stage A, 19.8% in
intermediate stage B, 18.8% in advanced stage C, and
11.6% in terminal stage D according to the BCLC
classification [7]. This may be attributed to poor
surveillance of our patients in addition to faults in US
detection of small lesions because US is operator
dependent. The limited treatment options available
for these HCC stages emphasize the importance of
detection of HCC cases at an early stage to maximize
response to the therapy. This purpose starts from
increasing awareness of our physicians about special
characters of our patients with HCC attempting to
clarify a more accurate schedule for surveillance of
patients who are at increased risk of HCC.

The current study also showed that 76.4% of patients
diagnosed with HCC were males with a mean age 58
years (Table 1). This is in agreement with many
extensive studies as Carrilho et al. [8] who
conducted a multicenter survey on 1405 patients
with HCC over a 6-year period in Brazil, they
found that males constitute 78% of their patients.
Also, a study by Alves et al. [9] involving 210
patients with HCC reported that 83.3% of patients
were men (76.6 and 83.3%). GonÇAlves et al. [10]
calculated a ratio of 3.4:1 men to every woman in
another multicenter survey over a 3-year study
period. This sex distribution can be attributed to
high prevalence of risk factors like smoking, DM,
HCV, and industrial exposure to aflatoxins in males
in addition to possible role of sex hormones.

In Egypt, the limited resources and increased burden of
high number and growing incidence of HCC cases
creates a big problem of how to deal with this gush of
cases specially after mass treatment of chronic HCV
with direct acting antiviral (DAAs). In our study, we
found statistically significant association of HCC with
previous anti-HCV treatment with DAAs (72.3% of
cases) in comparison to the other two groups with
P=0.01 (Table 2) suggesting the role of DAAs in
HCC development. This runs parallel to recent
hepatocellular carcinoma cases

redictive value (%) Negative predictive value (%) Accuracy (%)

81.6 71.1 77.5



Table 7 Binary logistic regression for prediction of
hepatocellular carcinoma cases

Predictors ? P Odds ratio (95% CI)

Age (years)

58 1.5 <0.001* 1

>58 4.5 (2.3–8.8)

Sex (male) −1.41 0.004* 0.24 (0.09–0.64)

Occupation

Not working (r) −0.07 0.86 1

Manual worker 2.09 0.06 0.9 (0.4–2.1)

Employee 0.53 0.34 8.1 (0.91–72.02)

Healthcare worker 1.69 (0.57–5.08)

Diabetes 0.34 0.37 1.4 (0.66–2.95)

Antibilharial treatment

No 0.16 0.69 1

Oral 0.68 0.15 1.17 (0.54–2.55)

Injection 1.98 (0.78–4.9)

Hb −0.064 0.546 0.93 (0.7–1.2)

WBCs 0.000 0.594 1.0 (1.0–1.0)

PLT 0.000 0.060 1.0 (1.0–1.0)

ALT 0.001 0.890 1.01 (0.99–1.02)

AST 0.001 0.924 1.01 (0.98–1.02)

Albumin −0.718 0.035* 0.49 (0.25–0.95)

INR −0.245 0.803 0.78 (0.11–5.4)

AFP

<11.2 (r) 2.24 <0.001* 1

>11.2 9.4 (4.65–19.1)

Bilirubin −0.083 0.522 0.92 (0.71–1.19)

Percentage predicted=76.3%. Model χ2=106.3.9. AFP, α-fetoprotein;
ALT, alanine aminotransferase; AST, aspartate aminotransferase; CI,
confidence interval; Hb, hemoglobin; INR, international normalized
ratio; PLT, platelets; WBC, white blood cells. *P value is significant.
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reports fromEurope that showed sustained recurrence of
HCC in the short term follow up after treatment with
DAAs, which has been hypothesized to be due to the
rapid decline in HCV load brings about a misbalance of
HCV stimulated immune control that allows tumor
clones to emerge [11,12]. In contrast, other studies do
not support this finding [13–15]. This disagreement
may be related to the difference in study design or
treatment options to which those patients were exposed.

Onanalyzing laboratory charactersof the studiedgroups,
we found statistically significant association of HCC
with highAST, thrombocytopenia, hypoalbuminaemia,
increased bilirubin, and prolonged prothrombin time
withP less than0.001 for all parameters (Table 3).These
findings seem logical because HCC often develop in a
backgroundof chronic liver disease and these parameters
are used to stage chronic liver disease either through
Child–Turcotte–Pugh score ormodel for end stage liver
disease score. This runs parallel to El-Serag [16] and
Forner et al. [17], who concluded that cirrhosis, which is
the most important risk factor for HCC is present in
80–90% patients with HCC. The accumulated risk at 5
years for the development of HCC in cirrhotic patients
ranges from 5 to 30% depending on the etiology of
cirrhosis, ethnic group, region, and the stage of
cirrhosis. The risk of HCC increases in patients with
uncontrolled liver cirrhosis [18].

In our study, the statistically significant association of
HCC with high AST in comparison to the other two
groups has an important significance that HCC is
usually associated with marked degree of fibrosis as
AST is incorporated in almost all fibrosis scoring
systems like AST-platelet ratio index, FIB-4 index,
and Forns index and hence, when AST increase
logically these scores will also increase and hence
reflect marked degree of fibrosis. This is in
agreement with Toyoda et al. [19] who concluded
that Forns index, especially when assessed before
anti-HCV therapy is a useful laboratory liver fibrosis
index for identifying patients less likely to develop
HCC after sustained virologic response.
Furthermore, this index can be used as one of
indicators to consider the termination of surveillance
for HCC after the eradication of HCV [19].

In our study, we evaluated the validity of US and CT
scanning and AFP in diagnosis of HCC. We found
that US has sensitivity of 85.2% and specificity of
92.6% with 88.4% accuracy whereas CT scanning
has sensitivity of 99.3% and specificity of 83.9%
with 96.6% accuracy (Table 5).

US is the most common available imaging technique
used for evaluation of abdominal organs as it is
noninvasive and relative low in cost. The accuracy of
detection of HCC by US varies largely and in patients
with cirrhosis, its sensitivity is about 33–96% [20] with
specificity reaching over 90% [21]. Detection of small
HCC foci in cirrhotic liver may present as a challenge,
especially in presence of regenerative nodules.
Therefore, it is of great importance, that US should
be performed by expert and well-qualified personnel
using optimal equipment, preferably in dedicated
centers. In comparison to conventional gray-scale
US, CEUS provides higher diagnostic efficacy in
differentiation of benign and malignant focal liver
lesions, often comparable to that achieved in MRI
[22]. In addition, US sensitivity decrease with small
lesions less than 2 cm and this is what drivesHennedige
and Venkatesh [23] to recommend triphasic CT scan
or MRI to evaluate lesions less than 2 cm in high-risk
cirrhotic patients to rule out HCC.

Observational cohort and case control studies have
demonstrated that the patients benefit from
surveillance. The expected benefit come from the
fact that patients diagnosed early are candidate for
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better treatment options like resection or liver
transplantation. This motivated some but not all
professional societies, such as American Association
for the study of Liver diseases to recommend
surveillance for patients at high risk of HCC [24].
The AFP is the commonest tumor marker used for this
purpose. However, its sensitivity ranges from about
25% for lesions smaller than 3 cm to 50% for tumors
more than 3 cm in diameter [25]. In the current study,
we found that AFP has a sensitivity of 81.1% and a
specificity of 71.9% with 11.2 ng/dl cut-off values
(Fig. 2 and Table 6). Trevisani et al. [26], Marrero
et al. [27] and Lok et al. [28] investigated the accuracy
of AFP as a serum biomarker for early detection of
HCC with cut-off values between 10 and 20 ng/dl,
they found its diagnostic sensitivity is about 60%. This
difference may be related to differences in size of
tumors, etiology of cirrhosis, or method of AFP assay.

EASL recommend screening and follow up of cirrhotic
patients with Child–Pugh A, B and C, and who are
awaiting liver transplants, patients presenting with
chronic hepatitis C, and advanced liver fibrosis.
Screening should include those receiving antiviral
therapy, especially for chronic hepatitis C patients
who have developed cirrhosis, regardless of sustained
virologic response during or after termination of the
course of treatment [29].

The purpose of screening of patients at high risk is to
reduce mortality by early detection and implementation
of effective therapy. This purpose is achieved when we
catch single foci smaller than 2 cm in diameter, which
exhibits a better prognosis and less than 20% risk of
hematogenous spread [30].

In our study, we tried to detect patients with liver
cirrhosis who are at highest risk to develop HCC by
binary logistic regression for prediction of HCC cases,
we found that male patients aged more than 58y with
hypoalbuminaemia and AFP greater than 11.2 ng/dl
are at a higher risk to develop HCC more than other
patients with 76.3% predicted (Table 7). This appears
logical because advanced age and being a male are
standard risk factors for majority of cancers, where
hypoalbuminaemia reflects the presence of advanced
liver disease, which is widely accepted as the most
important risk factor for HCC [31]. Our findings
support this, where hypoalbuminaemia is more
pronounced with advancing stage of HCC
(Table 4). Finally, we can assume that we should
screen liver cirrhosis in male patients aged more
than 58 years with hypoalbuminaemia and AFP
greater than 11.2 ng/dl at closer periods and better
with contrast-enhanced technique.
Conclusion
We concluded that, screening patients with liver
cirrhosis who are males aged more than 58 years
with hypoalbuminaemia and AFP greater than
11.2 ng/dl for HCC should be monitored at close
quarters with contrast-enhanced technique either
CEUS or CT scan.
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