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Abstract

AIM: To identify the clinical outcomes of hepato-
cellular carcinoma (HCC) patients with inconsistent
o-fetoprotein (AFP) levels which were initially high and
then low at recurrence.

METHODS: We retrospectively included 178 patients
who underwent liver resection with high preoperative
AFP levels (= 200 ng/dL). Sixty-nine HCC patients had
recurrence during follow-up and were grouped by their
AFP levels at recurrence: group I, AFP < 20 ng/dL
(n = 16); group I, AFP 20-200 ng/dL (n = 24); and
group I, AFP = 200 ng/dL (7 = 29). Their preopera-
tive clinical characteristics, accumulated recurrence
rate, and recurrence-to-death survival rate were com-
pared. Three patients, one in each group, underwent
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liver resection twice for primary and recurrent HCC.
AFP immunohistochemistry of primary and recurrent
HCC specimens were examined.

RESULTS: In this study, 23% of patients demon-
strated normal AFP levels at HCC recurrence. The AFP
levels in these patients were initially high. There were
no significant differences in clinical characteristics
between the three groups except for the mean recur-
rence interval (21.8 + 14.6, 12.3 + 7.7, 8.3 £ 6.6 mo,
respectively, 7 < 0.001) and survival time (40.2 *
19.9, 36.1 + 22.4, 21.9 £ 22.0 mo, respectively, P =
0.013). Tumor size > 5 cm, total bilirubin > 1.2 mg/dL,
vessel invasion, Child classification B, group I, and
recurrence interval < 12 mo, were risk factors for
survival rate. Cox regression analysis was performed
and vessel invasion, group I, and recurrence interval
were independent risk factors. The recurrence inter-
val was significant longer in group I (P < 0.001). The
recurrence-to-death survival rate was significantly bet-
ter in group 1 (P = 0.016). AFP staining was strong in
the primary HCC specimens and was reduced at recur-
rence in group I specimens.

CONCLUSION: Patients in group I with inconsistent
AFP levels had a longer recurrence interval and worse
recurrence-to-death survival rate than those in group 1I.
This clinical presentation may be caused by a delay in
the detection of HCC recurrence.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Serum q-fetoprotein (AFP) level is widely used as a
tumor marker for the diagnosis and detection of both
occurrence and recurrence of hepatocellular carcinoma
(HCO)™. For a patient with a history of liver disease,
consensus for the diagnosis of HCC can be achieved
with an elevated AFP level (= 200 ng/dL), along with
a dynamic imaging study showing a hepatic tumor, with
enhancement in the arterial phase and wash-out in the
venous phasep’“.

A high serum AFP level in HCC also indicates poor
tumor differentiation, larger tumor burden, recurrence
after tumor resection, and an unfavorable outcome”'”.
In clinical practice, a dramatic decline in serum AFP
level indicates that the tumor has been surgically re-
moved"". The AFP level is broadly applicable both pre-
and postoperatively.

AFP is secreted in only about 70% of HCC cases, so
both false-negative and false-positive rates are high when
using AFP as the serological marker for the detection of
HCC". In general, patients have an initially high serum
AFP level when HCC is diagnosed. Serum AFP level is
also considered an effective tumor marker in the surveil-
lance of HCC recurrence! ™. Recurrent HCC is expect-
ed to have the same bioactivity as the primary tumor and
to secrete high levels of AFP, making AFP a seemingly
reliable choice. Regular checks of serum AFP levels in
patients who initially had high AFP levels to identify
HCC recurrence is suggested as a practice guideline by
the National Comprehensive Cancer Network (NCCN)
version 1, 2009,

However, inconsistent AFP levels have been found
in patients diagnosed with HCC where initial AFP lev-
els were high, but were normal when HCC recurred. A
true relapse of HCC and a second primary tumor due
to chromosomal aberration are possible mechanisms"”,
and inconsistent AFP levels may differentiate them pia
AFP secretion bioactivity. If we depend on the AFP
level to signal an HCC recurrence, we may miss or delay
the diagnosis of recurrence. We may expect the clinical
outcome of patients with inconsistent AFP levels to be
similar to those with normal AFP levels. However, this
clinical presentation has not been investigated before.
Therefore, it is important to study the prognosis of this
subgroup of HCC patients whose AFP levels are high
initially and normal at recurrence. It is possible that the
findings of this study could modify the surveillance prin-
ciple for this subgroup of HCC patients and improve
the quality of medical care.
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MATERIALS AND METHODS

Patients

From 1996 to 2008, 642 patients newly diagnosed with
HCC who underwent liver resection were entered into a
computer database at the Tri-Service General Hospital,
a tertiary referral medical center in Taipei, Taiwan. The
diagnosis of HCC in all patients was established histo-
logically from surgical specimens. HCC patients with
an initial serum AFP level = 200 ng/dL (» = 178) were
selected and 82 had HCC recurrence during follow-up.
Thirteen patients were excluded because of an American
Joint Committee on Cancer (AJCC) stage IV diagnosis,
lost to follow-up or missing data. Therefore, 69 patients
were included in this study and grouped according to
their serum AFP levels when HCC recurred (Figure 1).

Grouping by AFP level at recurrence

Sixteen patients with normal AFP levels (< 20 ng/dL)
during HCC recurrence were assigned to group [ ; 24 pa-
tients with AFP levels between 20 ng/dL and 200 ng/dL
were assigned to group II; and, 29 patients with AFP
levels of 200 ng/dL or higher were assigned to group
[II. In our hospital, the normal AFP level is < 20 ng/dL
measured by radioimmunoassay using an anti-AFP an-
tibody (ELSA 2-AFP kit, CIS Bio International, Cedex,
France).

Comparing the parameters of each group

Preoperative clinical characteristics were collected from
the database and compared. These characteristics included
age, gender, tumor size, serum alanine aminotransferase
(ALT) level, total serum bilirubin, serum albumin level,
platelet count, vessel invasion, tumor number, clinical
stage (AJCC, Child-Pugh classification), hepatitis B virus,
hepatitis C virus, presence of cirrhosis, mean recurrence
interval, mean recurrence-to-death time, mean survival
time and location of recurrence. Salvage treatments
for recurrent HCC included repeat liver resection, liver
transplantation, transarterial chemo-embolization, radio-
frequency ablation, and thalidomide therapy. The mean
AFP levels at operation (AFP op) and at recurrence (AFP
recur) were calculated for these three groups. Intra-hepatic
metastasis was defined as recurrent HCC located at the
adjacent segment, section and same lobe. In contrast to
intra-hepatic metastasis, multicentric recurrence was de-
fined as recurrent HCC located at the contralateral liver
lobe. The pathological grade was defined as: grade I - well
differentiated, grade II - moderate, and grade 1l - poorly
differentiated, according to the report by the pathologist
(Dr. Yu CP).

Endpoint

The mean recurrence interval was defined as the interval
between the operation and HCC recurrence. The start-
ing point of overall survival was the operation date, and
recurrence-to-death was the date of recurrence diagnosis.
The endpoint of accumulated recurrence rate was defined
as the date of recurrence and the endpoint of recurrence-
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Computer database for
HCC resection patients
n =624

Pre-OP AFP level

AFP < 20 20 < AFP < 200 AFP = 200
n =238 n =208 n=178
RecurTen No recurrence
ecurrence during F/U
n=282 n =96
Excluded AJCC stage|IV and missing data
n =69
AFP < 20 20 < AFP < 200 AFP = 200
Group 1 Group II Group I
n=16 n=24 n=29

Figure 1 Flow chart for patient selection. HCC: Hepatocellular carcinoma;
AFP: o-fetoprotein; AJCC: American Joint Committee on Cancer.

to-death survival was the date of death or the last follow-
up date if the patients survived. The choice of salvage
therapy was according to the willingness of the patient,
the degree of tumor progression, and the criteria for
treatment guidelines of the Cancer Committee at the Tri-
Service General Hospital. The recurrence interval was
defined as the day of the initial liver resection to the day
of HCC recurrence diagnosis.

AFP immunohistochemistry

Three patients, one from each group, underwent a second
liver resection for tumor recurrence. Surgical specimens
from both operations in each of these three patients were
reviewed by a pathologist (Dr. Yu CP). The specimens
were examined by hematoxylin and eosin staining and im-
munohistochemistry for AFP levels and the differences
were compared.

Follow-up

All patients were followed up regulatly every month in the
first year and every 3 mo thereafter. AFP level was moni-
tored at each follow-up. Abdominal ultrasound imaging or
computed tomography (CT) was performed every 3-6 mo
in first two years, then annually, according to the NCCN
practice guideline“sj. In some patients, magnetic resonance
imaging, hepatic angiography, and percutancous needle bi-
opsy were considered if the CT images were not conclusive
for a new hepatic lesion. All clinicopathological data were
collected in the computer databases of the Cancer Board
at the Tri-Service General Hospital, and the follow-up data
were regularly updated. This study was approved by the
Institutional Review Board of Tri-Service General Hospital.
The follow-up period of this study ended on June 30, 2009.
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Group I Group I Group II P
(n=16) (m=24) =29
Age (yr) 59.7+125 571+166 488+163  0.055
Gender (M/F) 10/6 12/12 19/10 0.498
Tumor size (cm) 564+3.07 480+340 5.08+311  0.696
ALT (U/L) 741+509 772+844 60.6+44.1 0.615
T Bil (mg/dL) 0.79+032 0.88+049 096+054 0496
Albumin (g/dL) 3.74+0.60 3.99+050 3.74+055 0.196
Plat (10°/uL) 154.0+65.8 1349+68.3 181.1+945  0.155
Vessel invasion (+/-) 4/12 6/18 8/21 0.971
Tumor number (S/M) 9/7 16/8 15/14 0.541
AJCC I/I/IN 6/2/8 14/4/6 9/6/14 0.282
Child A/B 13/3 22/2 23/6 0.445
HBV (+/-) 12/4 15/9 25/4 0.241
HCV (+/-) 5/11 7/14 6/23 0.678
Cirrhosis (+/-) 10/6 14/10 20/9 0.720
AFP (op) (ng/dL) 1582 +2645 3049 + 7215 2776 £6696  0.751
AFP (recur) (ng/dL) 7525522 86.8+579 81623+ 0.006
15250.7
Recur interval (mo) 21.8+146 12377 83+6.6 <0.001
Recur-to-death (mo)  18.4+195 2414198 13.6+19.6  0.162
Survival time (mo) 402+199 361+224 219+220 0.013
Intra-hepatic recur 2/14 8/16 17/8 0.001

ALT: Alanine aminotransferase; T Bil: Total bilirubin; Plat: Platelet; Child:
Child-Pugh classification; AJCC: American Joint Committee on Cancer;
HBV (+): Hepatitis B virus infection; HCV (+): Hepatitis C virus infection;
Cirrhosis (+): Cirrhotic change by pathologic finding; AFP (op): a-fetoprotein
level preoperatively; AFP (recur): a-fetoprotein level at tumor recurrence;
Recur interval: The interval from operation to tumor recurrence; Recur-to-
death: The interval from tumor recurrence to patient’s death; Survival time:
The time from operation to last follow-up date or death date; Intra-hepatic
recur: Hepatocellular carcinoma (HCC) recurrence located at the adjacent
segment, section and same lobe/HCC recurrence located at contralateral
liver lobe.

Statistical analysis

Continuous clinical data were analyzed using the Student’s
ttest and ANOVA, and the categorical data were analyzed
using Fisher’s exact test or the XZ test. Kaplan-Meier and
Cox regression analyses were performed to determine the
survival curves, and the survival relative ratio between the
three groups of HCC patients. P < 0.05 was considered
statistically significant. All statistical analyses were per-
formed using statistical software (SPSS version 15.0 for
Windows, Chicago, IL, USA).

RESULTS

Of the 69 HCC patients with initially high AFP levels
who underwent liver resection, 16 had normal serum
AFP levels (< 20 ng/dL) at recurrence. There were no
significant differences between the three groups in terms
of clinical characteristics such as age, gender, tumor stage,
virology status, tumor pattern, biochemical examination
results, and cirrhotic status (Table 1). Significant differ-
ences between the three groups were observed for recur-
rence intervals, survival times and location of recurrence (P

<0.001, P= 0.013, P = 0.001, respectively).

Recurrence interval among the groups
The accumulated recurrence rates in the three groups were
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Figure 2 Accumulated recurrence rates and recurrence-to-death survival rates. A: Accumulated recurrence rates were calculated from the first liver resection date to
recurrence date and compared between groups I, II, and I (P < 0.001); B: Recurrence-to-death survival rates were calculated from the recurrence date to last follow-up

date and compared between groups 11, 1, and 1 (P = 0.016).

Univariate analysis

Multivariate analysis

RR 95% CI P RR 95% CI P
Age (yr) >50/=< 50 1.023 0.532-1.968 0.95
Gender (M/F) 0.640 0.325-1.262 0.20
Tumor size (cm) >5/<5 0.444 0.230-0.856 0.02 0.836 0.404-1.729 0.63
ALT (U/L) > 40/ < 40 0.929 0.471-1.831 0.83
T Bil (mg/dL) >1.2/<1.2 0.357 0.175-0.730 0.005 0.430 0.159-1.168 0.10
Albumin (g/dL) >3.5/< 3.5 1.674 0.867-3.232 0.13
Plat (10°/pL) > 10/< 10 1.600 0.808-3.169 0.18
Vessel invasion (-/+) 0.470 0.228-0.969 0.04 0.251 0.096-0.658 0.005
Tumor number (S/M) 1.073 0.556-2.070 0.83
Child B/A 0.372 0.182-0.759 0.007 0.452 0.153-1.339 0.15
HBV (-/+) 0.598 0.262-1.363 0.22
HCV (-/+) 1.514 0.688-3.334 0.30
Cirrhosis (-/+) 0.885 0.452-1.734 0.72
Group I reference 0.005 0.04
n/1 0.371 0.162-0.846 0.02 2.142 0.569-7.000 0.02
m/ 1 0.318 0.144-0.700 0.004 0.582 0.254-3.033 0.12
AFP (op) (ng/dL) > 200/ < 200 0.048 0.000-14716.4 0.64
AFP (recur) (ng/dL) > 200/ < 200 0.341 0.177-0.653 0.001 0.851 0.301-1.389 0.45
Recur interval (mo) >12/< 12 2.550 1.265-5.145 0.009 2.438 1.112-5.348 0.03
Path grade I reference 042
m/1 0.821 0.376-1.795 0.62
m/ 1 0.504 0.197-1.291 0.15

Path grade I, 1, IN: Histopathologic grade of HCC. 1: Well differentiated; II: Moderately differentiated; and Il: Poor or undifferentiated.

calculated using the Kaplan-Meier method (Figure 2A).
Accumulated recurrence rates were calculated from the
first liver resection date to the recurrence date. Recut-
rence took place in all patients and was compared among
groups [, I, and Il (P < 0.001). The relative ratios [95%
confidence interval (CI)] of groups II and Il compared
with group [ patients were 0.244 (0.119-0.498) and 0.591
(0.340-1.027), respectively, with group I as the reference.

Independent factors affecting survival among the
groups

The risk factors for clinical outcome related to survival
are shown in Table 2. The six factors affecting clinical
outcome by Cox proportion hazard analysis were tumor
size (> 5 cm), total bilirubin (> 1.2 mg/dL), vessel inva-
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sion (+), recurrence interval (< 12 mo), Child-Pugh clas-
sification (B), and group 1 and IlI. When Cox regression
analysis was performed, vessel invasion, group III, and
recurrence interval were identified as independent risk
factors.

Recurrence-to-death survival rates among the groups

The recurrence-to-death survival rates were calculated
from the recurrence date to the last follow-up date and
compared among groups [ , II, and Il as shown in
Figure 2B (P = 0.016). Group 1I had a significantly bet-
ter survival rate than the other two groups. The relative
ratios (95% CI) of groups II and Il compared with
group I were 0.550 (0.241-1.253) and 0.337 (0.153-0.743),

respectively.
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Figure 3 Immunohistochemical staining of AFP in representative specimens from the primary (A) and recurrent (B) HCC resections from each group (I, II,

1) x 400.

AFP immunohistochemistry in groups I, II, and Il

We compared the AFP immunohistochemistry results for
a pair of specimens from each group. All groups revealed
strong AFP staining in the primary HCC liver resection
specimens. In the liver resection specimens from recur-
rent HCC, groups Il and Il showed strong AFP staining,
but the specimen from group | showed reduced staining

(Figure 3).

DISCUSSION

Twenty-three percent of the patients in our study had
inconsistent serum AFP levels between the time of initial
HCC diagnosis and its recurrence. These patients had a
longer recurrence interval. However, they did not have
a better recurrence-to-death survival than patients with
higher AFP levels at recurrence. We propose the following
possible explanations: First, there was de novo HCC after
the first resection, and the behavior or biological activity
of the recurrent tumor was more malignant than the first.
Second, a delay in the detection of the recurrent tumor as
a result of normal AFP levels decreased the recurrence-
to-death survival. This meant that these patients seemed
to have a longer recurrence interval due to the delayed
diagnosis caused by normal AFP levels. Once HCC recur-
rence was diagnosed zia clinical symptoms, the recurrent
tumor was advanced, which then shortened the time from
recurrence to death.

In general, the principle we follow in HCC patients
after resection is according to the NCCN guideline. For
patients with initially high AFP levels, such as the pa-
tients of our study, the AFP level is followed every 3 mo,
and imaging studies are carried out every 3-6 mo in the
first two years. After 2 years, the AFP level is followed
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every 3 mo and imaging studies are carried out annually.
If the AFP level is elevated, suggesting HCC recurrence
then further intervention is arranged. However, in the
group with inconsistent AFP levels, the imaging stud-
ies were carried out annually due to normal AFP levels.
Once HCC recurrence based on the NCCN guideline is
diagnosed, the recurrence will be detected late resulting
in poor quality medical care and legal problems.

Histopathological change in a group I patient and a
possible mechanism

In our patients, some underwent resection twice for re-
moval of HCC. The first and second specimens from liver
resection did not show consistent histopathological find-
ings in a patient from group I, but did show similar his-
topathological findings in patients from groups Il and III.
Although these paired pathological findings are not
conclusive, they do hint at an inconsistent pathological
presentation. In a previous study, the authors proposed
that the chromosomal changes and clonality relationship
between primary and recurrent HCC could be proved
using a comparative genomic hybridization technique®.
In that study, 35% of HCC patients were considered to
have a second primary HCC. In our study, the mechanism
of HCC recurrence in group I patients may be due to
de novo HCC with low secretion of AFP. This mechanism
in groups II and Il may be due to intra-hepatic metas-
tasis from the primary HCC. Many possible reasons for
this phenomenon have been reported, including de novo
HCC"' 2 biologic tumor changed by dedifferentia-
tion"”, or a multicentric origin“gj.

Possible explanations for the clinical outcome
In our study, we used Cox regression analysis of the risk
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factors for accumulated recurrence rate and no confound-
ers were identified. Patients with inconsistent AFP levels
had a longer accumulated recurrence rate than those in
groups Il and III. The second primary HCC might have
needed a longer time to develop, resulting in a longer re-
currence period. In groups II and III, the recurrent tumor
was probably from an intra-hepatic metastasis or residual
HCC resulting in a shorter recurrence interval than that
suggested by other articles™". The recurrence-to-death
survival rate of patients with inconsistent AFP levels was
worse than that in group II where the AFP level was con-
sistent.

Dissociation of the tumor marker means inconsistent
AFP, the clinical ramifications

Elevated serum AFP is useful for the diagnosis of HCC,
and also implies a large tumor burden at presentationl()].
A low serum AFP level at recurrence in patients with an
initially high AFP level at HCC diagnosis may be a good
prognostic factor of survival®. However, this was not
supported by our results. This poor outcome may be
caused by a biological change in the malignancy or de-
layed diagnosis. Physicians need to diagnose recurrence
as early as possible by regular surveillance to improve
patient outcome. In the NCCN practice guidelines, ver-
sion 1, 2009 surveillance for HCC recurrence in pa-
tients with initially elevated AFP levels includes checking
AFP levels every 3 mo and performing imaging studies
annually for 2 years after resection'””. When physicians
follow the NCCN guidelines, they should bear in mind
that AFP level is not as sensitive as generally believed
for tumor recurrence in this subgroup of HCC patients,
similar to group | patients in our study. The results of
our study showed that regular checks of AFP levels
should be conducted every 1-3 mo, followed by imaging
studies every 3 mo for patients with an initially elevated
AFP level. Regular imaging studies should not be omit-
ted even when the serum AFP level is normal. The re-
sults of our study are important for reminding practicing
physicians that regular imaging is still the benchmark in
the surveillance of HCC patients.

Limitations of this study

There were some limitations in this study. First, these pre-
liminary data were from one medical center and the con-
clusion needs to be validated by a meta-analysis of mul-
ticentric data. Second, the diagnosis of HCC recurrence
was not proven by pathologic findings. We diagnosed
HCC recurrence by dynamic imaging studies, hepatic an-
giography, and clinical disease progression. In a further
study, tumor biopsy should be performed before salvage
therapy if possible. The results of histochemical staining
in the recurrent tumor could explain the exact mechanism
of this clinical presentation in patients with inconsistent
AFP levels.

In conclusion, 23% of our selected patients demon-
strated an inconsistency in serum AFP level between ini-
tial HCC diagnosis before resection and HCC recurrence
diagnosis. To improve medical care and avoid missed or
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delayed diagnoses, regular checks of AFP level and imag-
ing studies every three months are strongly recommended
during follow-up, even for patients with normal serum

AFP levels.

COMMENTS

Background

Serum a-fetoprotein (AFP) level is widely used as a tumor marker for the
diagnosis and detection of both occurrence and recurrence of hepatocellular
carcinoma (HCC). A high serum AFP level in HCC also indicates a poor outcome.
However, inconsistent AFP levels have been found, where patients’ AFP levels
were initially high when HCC was diagnosed, but were normal when HCC
recurred. There is no research on the prognosis of this subgroup of HCC patients.

Research frontiers

When clinical physicians follow the National Comprehensive Cancer Network
quideline, they should bear in mind that AFP level is not as sensitive as generally
believed for tumor recurrence in this subgroup of HCC patients. Regular checks
of AFP level and imaging studies every three months are strongly recommended
during follow-up, even for patients with normal serum AFP levels.

Innovations and breakthroughs

This is the first article to investigate the clinical outcomes of patients with
inconsistent AFP levels. The clinical outcomes in this subgroup of HCC patients
were not as good as those with normal AFP levels. To improve medical care
and avoid missed or delayed diagnoses, clinical physicians should bear these
findings in mind.

Applications

The authors modified the surveillance principle for this subgroup of HCC pa-
tients following the results of this study to improve the quality of medical care.

Peer review
This is a retrospective analysis of a cohort of patients with HCC, it maybe inter-
esting for the readers.
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