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Rezumat

Introducere: Acest studiu are ca scop investigarea utilitãţii clinice
a determinãrii alfa-feto-proteinei (AFP) şi des-gamma-carboxi-
protrombinei (DCP) în evaluarea răspunsului la tratament la o
lună, la pacienţii cu carcinom hepatocelular (CHC), trataţi prin
chemoembolizare trans-arterială (TACE).
Metoda: Din martie 2016 până în aprilie 2017 am înrolat prospectiv
un număr de 59 de pacienţi netrataţi anterior, diagnosticaţi cu CHC.
Dintre aceştia, 41 de pacienţi au efectuat TACE ca modalitate iniţială
de tratament. Nivelurile serice de AFP şi DCP au fost măsurate şi 
caracteristicile clinico-patologice au fost determinate. Testul de rang
Wilcoxon a fost folosit pentru a compara variabilele la momentul
iniţial şi după o lună.
Rezultate: 86,4 % dintre pacienţii cu CHC au fost trataţi, 27 de
pacienţi au efectuat TACE clasic, 14 pacienţi au fost trataţi cu
DEB-TACE, 3 pacienţi au efectuat ablaţie prin radiofrecvenţã, iar
4 pacienţi au beneficiat de transplant hepatic ca tratament iniţial.
Terapia sistemicã cu Sorafenib a fost începutã în cazul a 3 pacienţi
(5%), iar 8 pacienţi nu au efectuat niciun tratament. 

Evaluation of Tumor Response Using Alpha-fetoprotein
and Des-gamma-carboxy Prothrombin in Hepatocellular
Carcinoma Patients Who Underwent Transarterial
Chemoembolization

Razvan Cerban1, Carmen Ester1, Speranta Iacob1, Liliana Paslaru2, Radu Dumitru3, Mugur Grasu3, 
Georgiana Constantin2, Irinel Popescu4 and Liliana Gheorghe1

¹Center for Digestive Diseases and Liver Transplantation, Fundeni Clinical Institute, Carol Davila University of Medicine and Pharmacy,
Bucharest, Romania
2Department of Biochemistry, Fundeni Clinical Institute, Bucharest Romania
3Radiology Department, Fundeni Clinical Institute, Bucharest Romania
4Dan Setlacec Centre of General Surgery and Liver Transplantation, Fundeni Clinical Institute, Bucharest, Romania

Corresponding author:
Liliana Gheorghe, MD, PhD
Department of Gastroenterology 
and Hepatology
Fundeni Clinical Institute, Bucharest 
E-mail: drgheorghe@xnet.ro

Received: 25.02.2018
Accepted: 14.04.2018

Abbreviations:
AFP - alpha-fetoprotein; 
DCP - des-γ-carboxy-prothrombin;
HCC - hepatocellular carcinoma;
TACE - trans-arterial chemoembolization;
BCLC - Barcelona Clinic of Liver Cancer;
ECOG - Eastern Cooperative Oncology
Group;
TTP - time to progression;
PFS - progression-free survival;
OS - overall survival;



Evaluation of Tumor Response Using AFP and DCP in Hepatocellular Carcinoma Patients Who Underwent Transarterial Chemoembolization

Chirurgia, 113 (4), 2018 www.revistachirurgia.ro 525

Introduction 

Hepatocellular carcinoma (HCC) is the most
frequently encountered liver malignancy in
the world (1,2). Unlike other malignancies, the
incidence and mortality rates of HCC will 

continue to increase over the next years in
many countries (3). Most of the HCC patients
are diagnosed  at an advanced disease stage
and are not candidates for any curative 
therapies such as radiofrequency ablation,
surgery or liver transplantation (4).

Atât AFP cât şi DCP au scăzut semnificativ după o lună, la pacienţii cu CHC trataţi (valoarea medie
240.3 vs. 123.7 ng/mL, p=0.020), respectiv (valoarea medie 1376.8 vs. 769 mAU/mL, p=0.0033).
Valorile AFP (85.5 vs. 18.7 ng/mL, p=0.035) şi DCP (693.2 vs. 58.2 ng/mL, p=0.0003) au fost semni-
ficativ scăzute la pacienţii cu răspuns complet după TACE, nu şi la pacienţii cu răspuns parţial. 
S-a observat o scădere a diametrului maxim al nodulului tumoral la pacienţii care au efectuat 
terapie (30 vs 27 mm, p=0,02).
Concluzie: Valorile AFP şi DCP au scăzut semnificativ la pacienţii ce au obţinut răspuns complet
post TACE. DCP are o sensibilitate mai bună decât AFP pentru predicţia răspunsului, asocierea
celor doi markeri nu a adus un beneficiu suplimentar. 

Cuvinte cheie: alpha-fetoproteina, des-gamma-carboxiprotrombina, carcinom hepatocelular,
chemoembolizare transarterială

Abstract
Introduction: The aim of the study is to evaluate the role of alpha-fetoprotein (AFP) and des-γ-
carboxy prothrombin (DCP) in the assessment of treatment response at one month in patients with
hepatocellular carcinoma (HCC) treated with trans-arterial chemoembolization (TACE).
Methods: From March 2016 to April 2017 a number of 59 patients diagnosed with HCC were
prospectively enrolled. A TACE procedure as initial treatment modality was performed in 41
patients. AFP and DCP serum levels were measured and clinical features were determined for all
the patients that were included. The Wilcoxon rank test was used to compare variables at baseline
and at one month after the procedure.
Results: Treatment was performed in 86.4% of the patients diagnosed with HCC, 27 patients
received a classical TACE procedure, 14 patients were treated with DEB-TACE, radiofrequency
ablation was performed in 3 patients and 4 patients received a liver transplant as initial treatment.
Systemic therapy with Sorafenib was started in 3 patients (5%) and in 8 cases no treatment was
performed. AFP value significantly decreased at one month in patients that underwent TACE 
therapy (median value 240.3 vs. 123.7 ng/mL, p=0.020). The same significant decrease was noted
for DCP values (median value 1376.8 vs. 769 mAU/mL, p=0.0033). Both AFP (85.5 vs. 18.7 ng/mL,
p=0.035) and DCP values (693.2 vs. 58.2 ng/mL, p=0.0003) were significantly lower only in subjects
who achieved complete response after TACE and not in patients with partial response. In patients
treated with TACE therapy, there was a down-sizing of the maximum diameter of the tumor 
nodule (30 vs. 27 mm, p=0.02).
Conclusion: There was a significant decrease of AFP and DCP values after complete response in
HCC patients treated with TACE. DCP is a more effective tumor marker in predicting response
than AFP, with no benefit found in their combination.

Key words: alpha-fetoprotein, des-gamma-carboxy-prothrombin, transarterial chemoembolization,
tumor marker response, hepatocellular carcinoma
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Although several treatment modalities
have been applied to advanced HCC, only
trans-arterial chemoembolization (TACE) and
Sorafenib have been demonstrated to improve
survival. According to Barcelona Clinic of Liver
Cancer (BCLC) classification, TACE and
Sorafenib are recommended for HCC in the inter-
mediate and advanced stages, respectively (5). 

Although there is evidence that TACE may
also be used in the treatment of patients with
early or advanced HCC, prognosis on the long-
term of patients treated with TACE as initial
therapy varies greatly because of the hetero-
geneity of HCC tumors, tumor burden, as well
as liver function and disease etiology (6). 

Therefore, identifying which patients would
benefit most from TACE and assessing the 
efficiency of this treatment is important for
determining the most effective therapeutic
strategy in every patient.

Intra-arterial chemotherapeutic agents
mixed with a solution of lipiodol also known 
as classical TACE (cTACE) cause cytotoxic
damage in tumor cells which associates with
ischemia as a result of embolization of the feed-
ing vessels by gelatine or Gelform particles (7). 

Drug-eluting beads chemoembolization
(DEBDOX TACE) had been developed with the
objectives of achieving higher doses of the intra-
arterial chemotherapeutic agent retained within
the tumor and to reduce systemic side effects (8). 

The indications for DEBDOX TACE are
similar to those for cTACE. DEBDOX may be
a better option, particularly in patients with
Child-Pugh B, Eastern Cooperative Oncology
Group (ECOG) grade 2, Barcelona Clinic Liver
Cancer (BCLC) C, bilobar disease or in cases
with mild cardiac failure (9).

Since the 1970s the serum α-fetoprotein
(AFP) is the most widely-used HCC biomarker
and many physicians use AFP in clinical 
practice for HCC diagnosis. Several studies
showed a correlation between AFP dynamics
and radiologic response, time to progression
(TTP) and overall survival (OS) in HCC patients
treated with loco-regional therapies (10,11).

Des gamma carboxy prothrombin (DCP) is
an abnormal prothrombin protein that is 
present at higher levels in the serum of HCC

patients and has been identified as a highly
specific marker for HCC and a predictor of the
prognosis although controversies remain (12). 

The primary aim of the present study is to
determine, in clinical practice, the utility of
AFP and DCP as tumor response predictors in
treatment naive HCC patients undergoing
TACE.

Materials and Methods

The study design was approved by Fundeni
Clinical Institute Ethical Committee. All
patients signed an informed consent in written
form before they underwent diagnostic and
therapeutic procedure at the time of hospitali-
zation. This study complied with the guidelines
and principles of the declaration of Helsinki.

A total of 59 patients with HCC (41 of them
receiving TACE as the initial treatment
modality) were enrolled at Fundeni Clinical
Institute from March 2016 to April 2017. 

All patients were newly diagnosed with
HCC, without any previous HCC treatment
and none had extrahepatic malignancy at the
time of their diagnosis. HCC was diagnosed
based on histological findings or typical 
imaging characteristics as defined by the
EASL and AASLD guidelines (13). HCC 
staging was determined using the Barcelona
Clinic Liver Cancer (BCLC) staging system.
None of the patients had the indications for
surgical resection, or the subjects refused the
surgery as initial treatment. The patients were
included according to the following criteria:
older than 18 years and expected survival time
longer than 6 months; no history of surgery,
chemotherapy, radiotherapy or other loco-
regional therapy; no liver transplantation 
history, liver function categorized to class A
according to Child classification. 

The exclusion criteria were: liver function
severely damaged with hepatic cirrhosis decom-
pensation; poor overall health status and unable
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to tolerate the procedure, impaired renal 
function and severe heart disease, extrahepatic
metastasis.

Plasma samples were obtained from all the
patients included in the study for AFP and
DCP quantification. Clinical and laboratory
information at the time of diagnosis were
prospectively collected for all the patients and
included liver biochemistries (AST, ALT, GGT,
alkaline phosphatase, total and direct bilirubin,
albumin), platelet count, INR, creatinine, HBV
and HCV serologies. 

All included patients underwent complete
blood count, biochemistry for liver and renal
function, blood type, coagulation tests, ultra-
sound examination and CT examination and
upper endoscopy for esophageal varices 
evaluation. In patients that were found to
have high risk esophageal varices a band liga-
tion was performed and the TACE procedure
was postponed for 4 weeks. 

After local anesthesia through 5-10 ml 2%
Xiline injection 1 cm under the inguinal liga-
ment, TACE was performed using Seldinger
technique. After right femoral arteriopunction,
a 5F stealth and catheter was placed. Then a
high-pressure injector was used for visualiza-
tion of the celiac trunk artery or superior
mesenteric artery, to locate the position and
diameter of the tumor lesion and also to 
confirm the supportive artery for the tumor.
cTACE was conducted using a solution of 50
mg doxorubicin mixed with lipiodol and a 
contrast agent. Gelatin sponge particles were
subsequently used for embolization which was
completed when the entire tumor blood supply
artery was blocked and tumor staining 
vanished entirely. 

In patients that underwent DEBDOX,
TACE was done using DC Beads® particles
(Biocompatibles, Surrey, United Kingdom)
loaded with doxorubicin hydrochloride.

After the procedure, the puncture point
was pressed for 15 minutes, bandaged and
sent back to ward, followed by careful 
monitoring of blood pressure, heart rate and

breathe. Patients were fasted for further 4
hours and right lower limb was immobilized
for 24 hours. The puncture point was further
checked for potential hemorrhage and dorsal
pedis artery was checked for a pulse.

Radiological response evaluation using CT 
or MRI and tumor marker response were 
evaluated 4–6 weeks after TACE. If remaining
viable tumor was identified by CT or MRI exami-
nation, a new session of TACE was repeated. 

Baseline AFP and DCP levels were deter-
mined before TACE. In the follow up period,
marker were checked at 4-6 weeks after TACE
concurrent with CT or MRI. Automated
chemiluminescent microparticle immuno-
assays (ARCHITECT AFP 3P36; ARCHITECT
PIVKA-II 2P4) were used for determining
serum AFP and DCP using the Abbott™
Architect iSystem 2000 analyser in the
Department of Biochemistry at Fundeni
Clinical Institute, Bucharest.

To compare continuous variables the Mann-
Whitney test was used and Fisher's exact
test was employed for categorical variables.
For comparing variables at baseline and
after one month, the Wilcoxon rank test was
used. Age, sex, etiology, previous anti-viral
therapy, Child Pugh classification, GGT,
AST/ALT, baseline AFP and DCP, BCLC
stage, number of tumors, size of tumors were
collected at baseline. Initial serum markers
(AFP, DCP) and the diameter of the tumors
were compared with one month post TACE
values, to assess the response. To determine
the optimal cut-offs for predicting tumor
response receiver operating curves (ROC)
were constructed. Correlation analysis was
used to identify relationships between the
biomarkers. Two tailed P < 0.05 is regarded
as significant difference.

Statistical analyses were performed using
Medcalc ver. 13.3.3.0 software (Medcalc
Software). 
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Results

We included 59 newly diagnosed HCC
patients, 41 of them received TACE, radio-
frequency ablation was performed in 3
patients and 4 patients received a liver trans-
plant as initial treatment. Systemic therapy
with Sorafenib was started in 3 patients (5%)
and in 8 cases no treatment was performed.
The median age in the TACE group was 60
years and male gender predominated (n = 22,
53.6%). Hepatitis C virus was the most common
etiology of HCC (n = 27, 65.8%), followed by HBV
+ HDV cirrhosis (n = 9, 21.9%). Ten patients
(24.4%), all with HCV cirrhosis had antiviral
treatment before HCC diagnosis. Seven patients
achieved sustained virological response (SVR)
after interferon free regimens treatment and the
rest of them were previously treated with inter-
feron plus ribavirin without SVR (Table 1).

A number of 43 patients (72,8%) out of the
initial 59 patients were within the Milan 
criteria (single nodule < 5 cm or three nodules
each < 3 cm in diameter).

The Areas under the ROC Curve (AUC) of
serum AFP, serum DCP, according to Milan
criteria were 0.575 (95% CI: 0.397 to 0.740)
and 0.845 (95% CI 0.683 - 0.945), with the best
cut-off score of 120.66 ng/mL, and 1110.2
mAU/mL respectively. The sensitivity and
specificity for AFP and DCP at this cut-off
score were 50.0%, and 86.21%, 66.67% and
96.5% and respectively (Fig. 1).

There was a significant difference in DCP
values (p= 0.0005) between the patients who
met the Milan criteria and the patients out-
side Milan but no significance for AFP
(p=0.67) (Fig. 2).

We found no significant difference of the
inital AFP and DCP values between HBV and
HCV patients groups (p=0.28 for AFP and
p=0.17 for DCP).

From the total number of patients, 41 were
eligible for TACE and were considered in the
final study, in 27 of them we performed cTACE
and 14 patients had a DEBDOX procedure. 

Most of the patients (n =30, 73.1%) had one
nodule at the time of the diagnosis with a mean
diameter of 32.4 mm (16-51 mm). A number of

Table 1. Patients characteristics

Characteristics Values (n= 41)
Age, (range) 60 ± 8.5 (42-80)
Gender, n (male) 22 (53.6%)
Etiology

HBV + HDV 9 (21.9%)
HCV 27 (65.8%)
Alcohol 4 (9.7%)
Others 1 (2.43%)

Antiviral treatment before HCC 10 (24.4%)
Child-Pugh class

A 39 (95.1%)
B 2 (4.9%)

Platelet, x10³/L 94.4 ± 39.9
Creatinine, mg/dL 1 ± 0.8
Albumin, g/L 3.5 ± 0.7
Bilirubin, mg/dL 1.7 ± 1.6
ALT, UI/L 54 ± 59.3
INR 1.22 ± 0.33
Primary prophylactic band ligation 5 (12.2%)
Tumor number

1 30 (73.1%)
2 8 (19.5%)
3 2 (4.87%)
>3 1 (2.43)

Tumor size,  mm 32.4 ± 11.6
Serum markers at baseline, median (range)

AFP, ng/ml 240.3 ± 523.1
DCP, mAU/ml 1376.8 ± 3072.8

Treatment
cTACE 27 (65.8%)
DEBDOX 14 (34.1%)

Liver transplant after TACE procedure 6 (14.63%)
Treatment response

CR 20 (48.7%)
PR 21 (51.2%)

Follow up duration, months 12.3 ± (1-22)
Survival outcome, n

Dead 4 (9.75%)
Alive 35 (85.3%)
Unknown 2 (8.87)

Figure 1. ROC curve for DCP according to Milan
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8 patients had 2 nodules and 1 patient had 
multicentric HCC at the time of diagnosis.
Complete response was achieved in 20 patients
(48.7%) and 21 patients displayed partial
response at one month. The mean baseline AFP
and DCP values were 240.3 (1.07 -2000 ng/dl)
and 1376.8 (23.8-12860 mAU/mL), respectively
(Fig. 3).

There was a significant decrease of AFP
value after one month in patients with cTACE
(279.3 vs. 152.9 ng/mL, p=0.046), but not in
patients in whom DEBDOX was performed
(83.9 vs. 14.5 ng/mL, p=0.296) (Table 2).

We noted that DCP value decreased signifi-
cantly after one month in patients with cTACE
(1698.4 vs. 950 mAU/mL, p=0.015), but managed

Figure 2. Distribution of AFP and DCP values according to Milan criteria

Figure 3. AFP and DCP response at 1 month post TACE

Initial value(mean); median 1 month after TACE (mean); median p value
AFP 240.3; 32.1 ng/mL 123.7; 11.2 ng/mL p=0.020

DCP 1376.8; 179.5 mAU/mL 769; 64 mAU/mL p=0.0033

AFP cTACE 279.3; 23 ng/mL 152.9; 11 ng/mL p=0.046

AFP DEBDOX 83.9; 40.4 ng/mL 14.5; 11.8 ng/mL p=0.296

DCP cTACE 1698.4; 192 mAU/mL 950; 60.6 mAU/mL p=0.015

DCP DEBDOX 197.6; 105.5 mAU/mL 105.4; 71.6 mAU/mL p=0.062

AFP complete response 85.5; 21.8  ng/mL 18.7; 8.5 ng/mL p=0.035

DCP complete response 693.2; 160.5 mAU/mL 58.2; 40 mAU/mL p=0.0003

Table 2. AFP and DCP responses post TACE 
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to reach only marginal significance in HCC
patients in which DEBDOX TACE was 
performed (197.6 vs. 105.4 mAU/mL, p=0.062).
Both AFP (85.5 vs. 18.7 ng/mL, p=0.035) and
DCP values (693.2 vs. 58.2 ng/mL, p=0.0003)
were significantly lower only in patients who
achieved complete response after a TACE 
procedure and not in patients with partial tumor
response (Fig. 4).

For complete response evaluation, the AUC
for serum DCP was 0.903 (95% CI 0.730 - 0.982)
which was significantly better (p = 0.05) than
for AFP 0.662 (95% CI: 0.459 - 0.828). The 
calculated cut-off values were for AFP ≤ 5.05
ng/mL (sensitivity = 33.3%, specificity = 100%)
and for DCP ≤ 53.46 mAU/mL (sensitivity =
73.3%, specificity = 100%). The association of
AFP to DCP did not improve further the ability
to differentiate between complete and partial
response (Fig. 5).

All 41 patients that underwent TACE 
completed 6-month follow-up visits, among
them four patients experienced a relapse within
6 months. The AFP, DCP statuses before treat-
ment were not associated with short-term
recurrence. The recurrence rate of the patients
with increased AFP values measured at 4
weeks after TACE was greater than that of
patients which had a normal AFP after the
procedure (p=0.032). DCP was moderately 
correlated (p=0.001, r=0.5) with the initial
maximum diameter of the tumor nodule but
there was no correlation with the AFP value
and the tumor diameter  (Fig. 6).

Figure 4. AFP and DCP response at 1 month post TACE in patients with ccomplete response

Figure 5. ROC curve for DCP in patients with complete response

Figure 6. Correlation between DCP and initial nodule diameter
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When we evaluated the correlation between
the maximum diameter of the tumor and DCP
value after TACE we found the same moderate
correlation (p=0.002, r=0.55) (Fig. 7). No correla-
tion with the AFP value and the maximum
tumor diameter after TACE was found.

In patients treated with TACE therapy,
there was a down-sizing of the maximum
diameter of the tumor nodule (30 vs. 27 mm,
p=0.02).    

Discussion

In comparison to other types of cancer, HCC is
characterized by the ability to produce a 
significant variety of biomarkers. The immediate
estimation of treatment response and disease
prognosis plays a pivotal role for the clinical 
outcome of patients treated with locoregional
therapies, due to the high rates of recurrence.
From this point of view the evaluation of serum
biomarkers’ values after TACE may reflect 
the tumor behavior and the possibility of 
evaluating disease progression and prognosis (14). 

Tumor response evaluation using CT or
MRI after loco-regional treatment is the most
widely used approach to decide whether to
treat further, repeating the same therapeutic
modality or change the treatment strategy.

Imaging methods have a high cost and a 
cancer risk due to repeated radiation exposure
of the patient, whereas tumor marker evalua-
tion after tumor treatment is rapid, easier to
estimate, and less expensive. For those reasons,
the clinical implications of tumor response 
evaluation using tumor markers have been 
continuously investigated in recent years.

Serum DCP levels have been measured in
this clinical setting for decades in some 
countries especially from Asia, but this is the
first study which determines DCP levels in
patients from Romania.

HCC biomarkers AFP and DCP have also
been reported to be predictive of specific clini-
copathological variables representing the
malignant potential of the tumor. 

Several studies (15, 16) revealed that pre-
treatment AFP levels > 400 ng/mL and DCP >
200 mAU/mL were indicative of larger tumor

size, greater tumor numbers, a later clinical
phase, bile duct invasion, vascular invasion and
a shorter median survival time. We were able to
demonstrate in a cohort of patients from
Romania that DCP levels are strongly associated
with tumor diameter and outside Milan criteria.
The correlation of DCP with tumor burden
should be taken into account when considering
patients for transplant listing due to the high
risk of HCC recurrence.

Radiological morphology after TACE can be
in some cases nonhomogenous and inconsistent
because of irregular uptake of lipiodol and
necrosis and this can compromise imaging-
based measurements of tumor responses. A pre-
vious paper evaluated the serum levels of AFP
and DCP in efforts to overcome this limitation
and reported that the reductions post treat-
ment in both AFP and DCP levels in patients
exhibiting a CR were significantly greater than
in those who did not achieve CR (17). In 
addition, a strong association between the 
radiological response and serum AFP and DCP
levels was reported by the same authors (15).

In another study the AFP serum level was
significantly correlated with the radiological
response post TACE, but the serum level of
DCP was not (18).

We demonstrated that both AFP and DCP
values had a significant decrease at one month
in all patients treated with TACE thus DCP can
be considered alongside AFP a very useful 

Figure 7. Correlation between DCP value and nodule diameter 
at 1 month
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biomarker in following patients after TACE
therapy.

Several studies demonstrated that the initial
AFP level prior to surgery can be used as a prog-
nostic factor for early as well as late recurrence
in patients with cirrhosis and preoperative DCP
level is a predictor for invasion of the portal vein
or intrahepatic spread of HCC after tumor
resection (19, 20).

Riaz et al. (21) proposed AFP response after
loco-regional therapy as a method of evaluating
tumor response and survival and as an early
objective screening tool for disease progression
by imaging.  The supplementary role of the AFP
level changes for tumor response evaluation,
prediction of survival and extrahepatic metas-
tasis in patients undergoing hepatic arterial
chemotherapy, and also for antiangiogenic
treatment such as Sorafenib and Bevacizumab
has been proposed in some papers (22, 23). 

In our study we focused on the predictive
value of the responses of AFP and DCP and
their combination for complete response at one
month after TACE which is different from 
previous studies focusing on the prognostic
value of baseline AFP and DCP in all patients
with treatment-naïve HCC.

In our group of patients, although both AFP
and DCP levels decreased at one month after
TACE in patients who achieved complete
response, only DCP values (AUC=0.903) and
not AFP (AUC=0.662) at 1 month were signifi-
cantly correlated (p=0.05) with complete
response and thus DCP is a better biomarker
than AFP for predicting treatment response
and prognosis.

At 1 month a cut-off value for DCP ≤ 53.46
mAU/mL was predictive of complete response
post TACE with a sensitivity of 73% which is
higher than the sensitivity for AFP of only
33.3% which makes DCP an acceptable 
marker for TACE response screening. 

From this point of view, predicting treatment
outcomes in the early period following initial
TACE is extremely important. We consider that
the results from our study can help physicians
to determine the disease course in each patient
more precisely and decide the future treatment
plan following an initial TACE procedure.

The limitations of the present study are the
fact that AFP and DCP levels were measured
only at inclusion and at 4 weeks following
TACE treatment and the patient population
was rather small and inhomogeneous. Further
validation studies with larger patient cohorts
may help to verify the usefulness of such this
approach.

Conclusion

In conclusion, AFP and DCP responses at 1
month appear to be significant predictors of
the effects of TACE and complete radiological
response in patients with HCC. AFP and DCP
values seem to be a good predictor of HCC
short-term recurrence, and we need to increase
the sample size and extend the follow-up time
in future research.

There was a significant decrease of AFP and
DCP values in patients treated with TACE, who
achieved complete response, which may be used
to predict more accurately the outcomes after
TACE by developing a treatment algorithm to
incorporate tumor marker response and radio-
logic response to compensate for each other’s
drawbacks. DCP was proved to be a more effec-
tive tumor marker in predicting response than
AFP. No benefit was found in their combination.  

AFP and DCP levels, especially in the early
phase of the treatment, should be further
explored in larger clinical trials and a greater
number of patients with a DEBDOX proce-
dure should be included into future studies.

No conflict of interest.
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