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Model of End Stage Liver Disease Score and Hepatocellular Carcinoma
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Abstract

Background: Hepatocellular carcinoma (HCCO is the most
common primary hepatic malignancy worldwide [1] . It isthe
first cause of cancer mortality in Egypt [2] due tothe heavy
burden of chronic HCV (14.7%). Among cirrhotic patients,
1-4% per year will develop HCC [3]. HCC patients evaluated
for liver transplantation are often given exceptional MELD
score, giving them a priority for liver transplantation. We
aimed at determining the MELD score in HCC patients, its
correlation with TNM tumour stage and tumour size. Also,
we aimed at determining a cut off value of MELD score above
which chronic HCV (CHC) cirrhotic patients have high chance
to develop HCC.

Aim of Work: To determine the actual MELD scorein
HCC patients, its correlation with TNM stage and tumour
size. Also, we aimed at termining a cut off value of MELD
score above which chronic HCV (CHC) cirrhotic patients
have a high chance to develop HCC.

Material and Methods: The study included 98 patients
with CHC and HCC (group 1) and 219 patients with CHC
without HCC (group I1). CHC was diagnosed by ELISA for
HCV Antibody and serum HCV RNA. HCC diagnosis was
based on EASL criteriai.e. focal hepatic lesion with arterial
phase enhancement and washout in portal and delayed phases,
obtained by contrast enhanced abdominal CT and/or MRI.
HCC was staged according to the seventh edition TNM tumour
staging system. MELD score was calculated using the follow-
ing formula: MELD score=10 *[(0.957*In (Creatinine)] +
[0.378*In (Bilirubin)] + [1.12*In (INR)] + 6.43. We used the
MELD score calculator of the liver application of the EASL.
We computed ROC curve for MELD score concerning the
prediction of HCC. Stratum specific likelihood ratio (SSLR)
was calculated as the pro-portion of diseased subjects (HCC)
with atest result in a given range divided by the proportion
of non-diseased subjects (non HCC) with atest result in the
samerange [4].

Results: MELD score was significantly higher in group
| than group I1. The scorewas 9.71 +4.08 in group | versus
5.61+3.25in group Il (p<.000). In group | the MELD score
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ranged from 0.7 to 20.33. There was significant positive
correlation between MELD score and TNM tumour stage
(r=0.3 12, p=0.002) but the correlation was insignificant as
regards the tumour size (r=0.041, p=0.687). The distribution
of TNM tumour stage in group | was as follows: Stage |

represented 19.3%, stage || represented 25.5%, stage llla
represented 19.3%, stage I11b represented 18.3%, stage llic
represented 1%, stage | Varepresented 8% and stage IVb

represented 7%. The cut off value of MELD score above
which there was a high risk of HCC development was >5.74.
The area under the curve (AUC) was 78.3%, sensitivity was
87.8%, specificity was 56%, positive predictive value (PPV)
of 46.7%, negative predictive value (NPV) of 91%, accuracy

of 65.3% and positive likelihood ratio (LR) of 1.96. The SSLR
for HCC presence by MELD score was 0.21 in score <5, 0.97
in score from 5 to 10 and 4.57 in score >10.

Conclusion: MELD score has significant positive corre-
lation with TNM tumour stage in HCC cases. CHC patients
with MELD score >10 have SSLR for HCC presence of 4.57
and are in need for closer follow-up.
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Introduction

HEPATOCELLULAR carcinoma (HCC) isthe
most common primary hepatic malignancy world-
wide [1] . It isthefirst cause of cancer mortality in
Egypt [2] dueto the heavy burden of chronic HCV
(14.7%). Among cirrhotic patients, 1-4% per year
will develop HCC [3]. Mazzaferro and colleagues
reported that liver transplantation for the treatment
of small HCC, defined as 1 lesion smaller than
5cm or 3 lesions smaller than 3cm (Milan criteria),
produced a 4-year recurrence-free survival rate of
83% [4] . The results of this study have led to the
acceptance of liver transplantation as a main treat-
ment modality for surgically unresectable HCC.
The MELD score, initially developed to determine
prognosis following a trans-jugular intra-hepatic
shunt (TIPS) procedure for liver failure [s1, isnow
widely used in the liver transplant centers to pri-
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oritize deceased donor liver allocation. Itisa
logarithmic score that is comprised of International
Normalized Ratio (INR), serum creatinine, total
serum bilirubin and the etiology of cirrhosis. A
modification of the MELD score formulawith the
variable for etiology of cirrhosis excluded [6], was
adopted by the United Network of Organ Sharing
(UNOS) in February 2002 as the standard by which
transplant recipients are prioritized because higher
score is associated with shorter survival. The MELD
based allocation system, implemented in 2002,
assigns “exception” scores for patients with HCC
within the Milan criteria. Patients with HCC were
granted aMELD exception score of 22 at listing,
with additional points granted every 3 months [7].
The HCC exception score was intended to reflect
candidates' expected waitlist mortality dueto pro-
gression of the tumor. It was quickly determined
that the initial scores assigned to waitlisted HCC
candidates overestimated the likelihood of disease
progression and/or death while waiting, and the
policy was adjusted to decrease the score in 2003
and again in 2005 [8,9] . The current system of
allocation for candidates with HCC has been in
place since the 2005 adjustment. Even under this
policy, analyses of waitlist survival demonstrate
that candidates with HCC are much less likely than
candidates without HCC to die or to be removed
from the list while waiting [10] . In addition, candi-
dates with HCC undergo transplant at a higher rate
than candidates without HCC, indicating a substan-
tial advantage over non-HCC candidates, who
principally have complications of end-stage liver
disease and thus high native MELD scores [11].
Despite the increased transplant rate, post-transplant
survival for patients with HCC remainsinferior to
survival of patients without HCC [12,13] . So,
various proposals are taken to make the allocation
system more equitable between candidates with
and without HCC. The expert panel behind the
new guidelines reports that there was general
consensus among the members for aneed to devel-
op a"calculated continuous HCC priority score
for ranking HCC candidates’ who are awaiting
liver transplants. A calculated continuous HCC
priority score incorporates calculated MELD, alpha-
fetoprotein (AFP), tumor size, and rate of tumor
growth. Only candidates with at least stage T2
tumors will receive additional HCC priority-score
points. The candidate must meet the Milan criteria
for aminimum of 3 months before additional
priority-score points are assigned [14].

Aim of work:

To determine the actual MELD scorein HCC
patients, its correlation with TNM stage and tumour

size. Also, we aimed at determining a cut off value
of MELD score above which chronic HCV(CHC)
cirrhotic patients have a high chance to develop
HCC.

Patients and Methods

The study was conducted in the Specialized
Medical Hospital, Mansoura University in the
period from November 2014 to June 2015 and
included 98 patients with CHC and HCC (group
1) and 219 patients with CHC without HCC (group
I). CHC was diagnosed by fourth generation ELI-
SA for HCV Antibody and confirmed by measure-
ment of serum HCV RNA quantity. HCC diagnosis
was based on European Association of The Study
Of Liver Disease (EASL) criteriai.e. focal hepatic
lesion with enhancement in arterial phase and
washout in portal and delayed phases, obtained by
contrast enhanced abdominal CT and or MRI [15].
HCC was staged according to the seventh edition
TNM HCC staging system as follows [16] .

Primary tumor (T):
- TX: Primary tumor cannot be assessed.
- TO: No evidence of primary tumor.
- T1: Solitary tumor without vascular invasion.

- T2: Solitary tumor with vascular invasion or
multiple tumors, none more than 5cm.

- T3a: Multiple tumors more than 5¢cm.

- T3b: Single tumor or multiple tumors of any
size involving amajor branch of the portal
vein or hepatic vein.

- T4: Tumor(s) with direct invasion of adjacent
organs other than the gallbladder or with
perforation of visceral peritoneum

Notes:

- Vascular invasion includes gross or microscop-
ic involvement.

- For T3, amajor branch means the right or left
portal vein, or right-middle or |eft hepatic
vein.

- Multiple tumors includes satellites, multifocal
tumors and intrahepatic metastases.

Regional lymph nodes (N):
- NX: Regional lymph nodes cannot be assessed.
- NO: No regional lymph node metastasis.
- N1: Regional lymph node metastasis.

Distant metastasis (M):
- MO: No distant metastasis.
- M1: Distant metastasis.
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Stage grouping:
- 1: TLNO MO.
- 11: T2 NO MO.
- 1H1A: T3aNO MO.
- 111B: T3b NO MO.
- HIC: T4 NO MO.
- IVA: Any T N1 MO.
-IVB: Any Tany N M1.

MELD score was calculated using the following
formula:

9.6 x (creatinine mg/dl) + 3.8 x (bilirubin mg/dl)
+ 11.20 x (INR) + 6.4.(17). The MELD score
calculator of theiLiver application of the EASL
was used for MELD score calculation. ROC curve
for MELD score concerning the prediction of HCC
was computed. Stratum specific likelihood ratios

(A)
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(SSLR) of MELD scorein relation to HCC was
calculated as the proportion of diseased subjects
with atest result in agiven range divided by the
proportion of non-diseased subjects with atest
result in the same range. The percentiles method
for calculation of the SSLR was used as follows:

Step 1. Establish the strata and tabul ate the stratum
specific test results.

Step 2: Compute proportion of patients with the
disease with that results.

Step 3: Compute proportion of patients without
the disease with that results.

Step 4: Divide the fractions with the disease by
the fractions without the disease. SSLR
greater than 1 indicate the test result occurs
more frequently in those in whom disease
is present than it does in those in whom it
is absent [19].

(B)

Fig. (1): Triphasic CT scan of the liver shows multifocal hce of the right liver lobe that show heterogeneous
enhancement on arterial phase and rapid washout on delayed phase.

(A)

(B)

Fig. (2): Triphasic CT scan of the liver shows large exophytic left lobe hce that show heterogeneous enhancement
on arterial phase and rapid washout on delayed phase.
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Results

There was strong male predominance in HCC
group where mal es represented 90.1% of cases
while females represented 9.9% of cases. The age
of the patients was significantly higher in HCC
group than non HCC group (p-value=.000).The age
of the patients at HCC presentation was 59.34 +7.61
years. The presence of Type 2 DM was significantly
higher in HCC cases (23.6%) than non HCC cases
(11.4 %) (p=.01). HCC was mono-focal in 33.3%,
multifocal in 63.1% and diffuse infiltrative in 3.6%
of cases. The AST, serum bilirubin, INR, serum
creatinine and CTP score were significantly higher
in group 1 than group 2. p-valueswere .007,
.000,.000,.000,.000 respectively. The serum Albu-
min and platelet count were significantly lower in
groupl than group 2 (p-value was .000 in both).

The distribution of TNM HCC stage in group
| was asfollows: Stage | represented 19.3%, stage
11 25.5%, stage 111a19.3%, stage I11b 18.3C, stage
I11c 1%, stage IVa 8% and stage IVb 7%. MELD
score was significantly higher in group | than group
Il. The actual (Iaboratory) MELD score was
9.71+4.08 in group | versus 5.61+3.25 in group |1
(p-value < .000). In group | the MELD score ranged
from 0.7 to 20.33 points. It was more than 10 in
48%, >5 <10in 41 .8% and <5in 10.2% in group
I. There was significant positive correlation between
MELD score and TNM HCC stage (r= 0.312,
p=0.002) but the correlation was insignificant as
regards the tumour size (r=0.041, p=0.687).

The cut off value of MELD score above which
there was a high risk of HCC development was
25.74. The area under the curve (AUC) was 78.3%,
sengitivity was 87.8%, specificity was 56%, positive
predictive value (PPV) of 46.7%, negative predic-
tive value (NPV) of 91%, accuracy of 65.3% and
positive likelihood ratio (LR) of 1.96.

The SSLR for HCC presence by MELD score
was 0.21 if the MELD score was <5, 0.97 points,
0.97 if the MELD score was from 5 to 10 and 4.57
if the MELD score was >10.
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Fig. (3): Distribution of TNM HCC stage in group 1 patients.
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Fig. (4): Distribution of MELD scorein group 1 patients.
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Fig. (5): ROC analysis curve of MELD score and HCC.

Discussion

HCC patients within Milan criteria are dways
given exceptional MELD score points giving them
apriority for liver transplantation over non HCC
cases. However, their outcome and post—transplan-
tation survival are not superior to non HCC cases.
Also, Patients with HCC had alower dropout rate
from the waitlist compared with patients without
HCC. So, various proposals are taken to make the
allocation systems more equitable between patients
with and without HCC. Recently, calculated con-
tinuous priority HCC score involving the calculated
MELD score, AFP level, tumour size and rate of
tumour growth are developed.

In the present work, the age of CHC induced
HCC patients was significantly higher than CHC
patients without HCC. This can be explained by
the fact that HCC mostly occursin CHC patients
with advanced fibrosis or cirrhosis, which takes a
long time to occur in CHC patients due to the
slowly progressive course of the disease. There
was a strong male predominance in HCC cases
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which may be attributed to hormonal factors and
more exposure of malesto CHC infection. The
presence of type2 DM was significantly higher in
HCC than non HCC cases It is now well established
that the risk of cancer isincreased in patients with
type 2 diabetes, including HCC [19] . Also, pre-
existing diabetes was significantly associated with
an increased incidence of HCC and HCC specific
mortality [20]. HCC was diagnosed while the tumour
was mono-focal in 33% of cases and at early stages
(TNM stage | and 1) in 44.8% of cases. This can
be attributed to the application of surveillance
programme using abdominal Ultrasonography every
6 months to high risk populations (CHC patients
with advanced fibrosis or cirrhosis). The CTP and
MELD scores were significantly worsein HCC
than non HCC cases which may be explained by
the more advanced liver fibrosis stage at the time
of HCC diagnosis and the deleterious effect of the
tumour itself on the liver parynchema and hepatic
functions. The actual (laboratory) MELD scorein
HCC cases ranged from 0.7 to 22 points with mean
score of 9.71 points & standard deviation of 4.08
points. It was less than 10 points in 52% of cases.
Also, HCC was diagnosed at TNM stage | in 19.3%
of cases. These findings and the presence of sig-
nificant positive correlation between the [aboratory
MELD score and TNM HCC stage support the
recent trend of giving exceptional MELD score
points to HCC patients with tumours of at least T2
stage only [14] . These findings also support the
new policy, which differ from that implemented
in October 2015 [21] . In the new policy, HCC
patients are listed with their native MELD score
for the first 6 months and If patients are still within
criteria after 6 months, they are granted a MELD
score of 28, which will increase every 3 months
to amaximum of 34 points [21] .

These findings may be helpful in countries
where cadaveric liver transplantation and organ
allocation systems are applied. In Egypt, the living
donor liver transplantation is the main method used
for liver transplantation and cadaveric liver trans-
plantation is still not applied due to regulatory
causes.

Using ROC curve, the cut off value of MELD
score above which there was a high risk of HCC
development was =5.74 with positive likelihood
ratio (LR) of 1.96. In clinical practice, however,
MELD score will not be used as a diagnostic test
of HCC, but used as an indicator of the risk of
HCC. In this aspect, SSLR is better than a fixed
cutoff value [22] . The SSLR for HCC presence by
MELD score was 4.57 if the MELD score was
>10. This means that MELD score >10is 4,57
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times more likely to occur in CHC patients with
HCC than CHC patients without HCC. So, CHC
patients expressing MELD score > 10 are in need
for much closer follow-up for earlier detection of
HCC.

Conclusion:

MELD score has significant positive correlation
with TNM HCC stage. MEL D score was less than
10 pointsin 52% of chronic HCV induced HCC
cases. Chronic hepatitis C patients with MELD
score >10 have SSLR for HCC presence of 4.57
and are in need for closer follow-up.
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