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Background: Alpha-fetoprotein (AFP) and Des-gamma-carboxyprothrombin 
(DCP) have been extensively studied as biomarkers for the diagnosis of and 
prognostication in hepatocellular carcinoma (HCC). However there are only few 
reports on the clinical characteristics of hepatocellular carcinoma in relation to 
the combination of the two tumor markers in hepatitis B virus-related HCC. 
Aim: The aim of this study was to investigate the clinical characteristics of HBV-
related HCC in relation to different sets of AFP and DCP values. Methods: Sixty-
two patients with untreated HCC were studied. The positive value of AFP was set 
at 20 1U/L while DCP positive value was set at 150 mAU/ml. Patients were divided 
into three groups: Group 1(n=36) with AFP ≥ 20 IU/L and DCP ≥ 150 mAU/ml. 
Group 2(n=24) with AFP <20 1U/L and DCP ≥ 150 mAU/ml. Group 3 (n=2) with 
AFP < 20 1U/L and DCP < 150 mAU/ml. There were no patients in group 4 meant 
for those with AFP ≥ 20 1U/L and DCP < 150 mAU/ml. Clinical and laboratory 
variables were compared among the groups. Results: Clinical and laboratory 
variables were comparable among the groups with the exception of   gender and 
values of serum alanine aminotransferase (ALT). Males were significantly more 
than females among the groups (p<0.03). ALT values were significantly different 
among the groups (p<0.006). Paired comparisons between the groups showed the 
mean values of serum ALT were significantly higher in group 2 than in group 
1(p<0.003). The mean serum ALT values were also higher in group 2 than in group 
3 (p <0.014). There was no significant difference between group 1 and group 3 
(P = 0.124). Conclusion: HCC patients who are sero-positive for DCP and sero-
negative for AFP have significantly higher levels of serum ALT; serum ALT levels 
may be of diagnostic importance in AFP-negative, HBV-related HCC patients.
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Moreover, AFP can be secreted by regenerative liver 
cells in patients with benign liver diseases such as liver 
cirrhosis, chronic hepatitis, and acute hepatitis which 
make it poorly specific for HCC.[4]

Des‑gamma‑carboxyprothrombin  (DCP) is an abnormal 
prothrombin (coagulation factor II) induced by Vitamin K 

Original Article

Introduction

Hepatocellular carcinoma  (HCC) is the fifth most 
common malignancy and the third most common 

cause of cancer‑related deaths worldwide.[1] It is a disease 
with a dismal outcome. The poor prognosis worldwide 
is due to late detection with more than two‑thirds of 
patients diagnosed at advanced stages of the disease.[2]

A major problem with HCC diagnosis is the lack of 
reliable tumor markers. Alpha‑fetoprotein  (AFP) has 
been used as a marker of HCC since 1970, but about 
40% of HCC do not secrete AFP.[3,4]
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absence or antagonist, and its level increases specifically 
in HCC.[5] It was first detected in the serum of patients 
with HCC in 1984 by Liebman et  al.[5] DCP has been 
reported to be of better prognostic significance than AFP. 
It was found to be the most useful predisposing clinical 
parameter for the development of portal vein invasion 
and for tumor recurrence.[6] High DCP levels also reflect 
poor prognosis after radiofrequency ablation, transarterial 
chemoablation of HCC, and surgical resection.[7‑9] 
Patients with high levels of DCP and low levels of 
AFP have been reported to have more advanced HCC 
compared with patients with low levels of DCP.[10,11]

Multiple reports abound in the literature regarding 
the use of these two complementary tumor markers in 
the diagnosis of HCC. However, only limited amount 
of data is available at present regarding the clinical 
characteristics of HCC in relation to the combination 
of AFP and DCP. Among the few reports using the 
combination of both biomarkers, most reports involve 
HCC with hepatitis C virus etiological background.

The aim of this study therefore was to investigate the 
clinical and laboratory characteristics of HCC patients (with 
predominant hepatitis B virus etiological background), in 
relation to the combination of both tumor markers.

Materials and Methods

The design of this study has been described previously 
and results from the data had been partially used.[12] 
Patients were drawn from referrals to the gastroenterology 
unit of our center between April 2011 and March 2012. 
Sixty‑two consecutive patients with HCC were diagnosed 
using the European Association for the Study of the Liver, 
and the American Association for the Study of Liver 
Diseases criteria were enrolled.[13,14] Ethical clearance was 
obtained from the hospital ethical committee  (Obafemi 
Awolowo University Teaching Hospitals Complex 
registration number: NHREC/27/02/2009a), and informed 
consent was obtained from all the patients before 
enrolling them for the study. A  full history and detailed 
clinical examination were carried out on all the patients. 
The tests included hepatitis B surface antigen  (HBsAg), 
hepatitis C antibody  (anti‑HCV), and liver function tests 
carried out by conventional methods. HCC diameter was 
measured by ultrasound and/or computed tomography 
scan. Patients with a history of the use of warfarin 
or other dicoumarols or total bilirubin level above 
20 mg/dl (340 µmol/l) were excluded from the study. All 
the patients used for this study were native Nigerians.

Five milliliters of venous blood was collected from each 
patient and sera were stored at −20°C until they were 
analyzed for the tumor markers. The analysis for both 
tumor markers  (DCP and AFP) was carried out at a 

national research institute: Nigerian Institute for Medical 
Research, Lagos, Nigeria.

AFP and DCP levels were determined as previously 
described.[12] Essentially, the DCP  values were obtained 
using “Haicatch PIVKA‑II” enzyme Immunoassay 
test kit  (Sanko Junyaku Co. Ltd., Tokyo, Japan). 
AFP was tested using commercially available 
immunoenzymometric assay kit manufactured by 
INTECO Diagnostics, UK Ltd, London. Both tests were 
carried out as per manufacturers’ instructions.

To determine the characteristics of HCC in relation to DCP 
and AFP, the positive value for AFP was fixed at 20 IU/ml 
which is the globally accepted standard while the positive 
value for DCP was set at 150 mAU/ml. This DCP value is 
higher than the 40 mAU/ml used in Japan and other Asian 
countries but reports elsewhere and also from our earlier 
findings support this cutoff  point for use in our center.[12,15]

Patients were initially classified into four groups according to 
their levels of positivity for DCP and AFP. Group I (n = 36) 
were those with positive levels of both AFP and DCP. 
Group 2 (n = 24) were those with positive DCP levels and 
negative AFP levels. Group 3  (n = 2) were those with low 
levels of both AFP and DCP. Group  4  (n  =  0) were those 
with low levels of DCP and high levels of AFP. Due to the 
lack of patients in Group 4 (n = 0), it was excluded from the 
tabulations and analysis.  Clinicopathologic variables were 
then compared among the first three groups.

The control group consisted of 57  patients with benign 
liver diseases including liver cirrhosis, chronic hepatitis, 
and nonalcoholic fatty liver disease. There were 
38 males and 19  females. The mean age of the controls 
was 43.2 (±12.2) years.

Now, DCP  value of 400 mAU/ml has been reported 
to be of great prognostic significance.[16‑18] Hakamada 
et al.[16] reported the DCP value ≥400 mAU/ml, in addition 
to vascular invasion, to be independent prognostic factors 
for tumor of all sizes. Similarly, the Kyoto criteria for liver 
transplantation in HCC patients beyond Milan included 
DCP ≤400 mAU/ml, ≤10 nodules all ≤5 cm.[18] In arriving 
at the Kyoto criteria, the authors found that in predicting 
recurrence, the area under the curve was much higher for 
DCP than for AFP  (0.84  vs. 0.69). We therefore decided 
to identify independent variables that would predict the 
elevation of serum DCP level ≥400 mAU/ml.

Statistical analysis
Data generated from the study were entered into 
Microsoft Excel and then transferred to STATA 10 
software (Statacorp, Texas, USA) for data management 
and analysis. Data were expressed as means  ±  standard 
deviations. Multiple comparisons were made using 
the nonparametric Kruskal–Wallis test followed by 
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the Dunn procedure for group to group comparisons. 
Pearson’s Chi‑square test was used for comparison of 
qualitative variables. Both univariate and multivariate 
logistics analyses were used to determine the risk 
factors for elevated serum DCP. In both univariate and 
multivariate analyses, the odds ratios were calculated 
using the multiple logistic regression models. P < 0.05 
was considered statistically significant.

Results

The baseline clinical and laboratory characteristics of the 
HCC patients used in this study are shown in Table  1. 
There were 48  males and 14  females  (ratio 3.4:1) and 
the mean age of the patients was 46.3 (±15.6) years. The 

Table 1: Baseline Clinical and Laboratory 
Characteristics of HCC Patients

Variables Mean±SD or N (%)
Gender M: F 48:14
Age 46.3±12.2
AST 87.8±45.2
ALT 42.0±36.2
AST/ALT ratio 2.8±1.6
ALP 228.3±195.1
Albumin 31.5±5.5
Total Bilirubin 99.2±113.0
AFP 122.8±148.2
DCP 1657.6±687.1
HBs Ag Positivity 41 (66.1%)
Anti‑HCV Positivity 0
Nodule Sizes 7.2±3.5
Number of Nodules (Multiple: Single) 59:3
ALT=Alanine aminotransferase; AST=Aspartate aminotransferase; 
ALP=Alkaline phosphatase; HBsAg=Hepatitis B surface antigen; 
Anti – HCV=Hepatitis C antibody; AFP=Alpha‑fetoprotein; 
DCP=Des‑gamma‑carboxyprothrombin

median value for AFP was 39  IU/ml while that of DCP 
was 2000 mAU/ml.

Clinical and laboratory variables were compared among 
the three groups as shown in Table  2. Apart from 
gender and serum alanine transaminase  (ALT), other 
variables were not significantly different among the 
three groups implying similar clinical background for 
the groups. There were significantly more males than 
females among the groups  (P  <  0.03). The mean serum 
ALT levels were significantly different among the three 
groups (P < 0.006).

Paired comparisons between the groups showed that the 
mean ALT levels in Group 2 were significantly higher than 
in Group 1 (P < 0.003). The mean ALT level in Group 2 
was also significantly higher than in Group 3 (P < 0.014). 
There was no significant difference in the mean ALT 
values between Group 1 and Group 3 (P = 0.124).

As shown in Table 3, univariate analysis of nine clinical 
and laboratory parameters indicated that elevation of DCP 
to a level  ≥400 mAU/ml was significantly associated 
with gender, HBsAg positivity, and elevated serum AST 
level. Elevation of DCP to a level ≥400 mAU/ml was not 
associated significantly with age, serum ALT, alkaline 
phosphatase, albumin, total bilirubin, or nodule sizes.

Based on the results of the univariate analysis, three 
variables were used for multivariate analysis to identify 
the variables that can independently predict the elevation 
of DCP to values ≥400 mAU/ml [Table 4]. The variables 
include gender, serum AST, and HBsAg positivity that 
initially showed significant association on univariate 
analysis. After adjustment for gender, serum AST and 
HBsAg positivity remained independently associated 
with elevation of DCP values ≥400 mAU/ml [Table 4].

Table 2: Comparison of Clinico‑pathologic Variables among the Groups
Variables Group 1 Group 2 Group 3 Statistical 

Significance (P)AFP ≥20 IU/ml 
DCP ≥150 mAU/ml 

(mean±SD)

AFP <20 IU/ml 
DCP ≥150 mAU/ml 

(mean±SD)

AFP <20 IU/ml 
DCP <150 mAU/ml 

(mean±SD)
n=36 n=24 n=2

Gender (M: F) 29:7 19:5 0:2 P<0.031
Age (years) 46.7±11.9 45.3±13.1 51±1.4 NS
HBsAg (Positive/Negative) 26: 10 16:8 0:2 NS
AST (IU/L) 87.7±53.3 94.5±25.4 16±0 NS
ALT (IU/L) 36.2±38.9 52.6±31.4 15.0±4.2 P<0.006
AST/ALT ratio 3.17±1.7 2.35±1.4 1.11±0.3 NS
ALP (IU/L) 241.4±168.2 212.1±275.5 158.0±22.6 NS
Albumin 31.6±6.2 31.1±4.7 33.0±0 NS
Total Bilirubin 105.3±118.0 95.3±110.1 16.0±0 NS
Nodule size (cm) 10.4±3.9 6.7±3.2 7.1±0 NS
Number of Nodules (Multinodular/Solitary) 34:2 23:1 2:0 NS
HBs Ag=Hepatitis B surface antigen; AST=Aspartate amino transferase; ALT=Alanine amino transferase; ALP=Alkaline Phosphatase; 
NS=Not Statistically Significant
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Discussion

AFP and DCP have been extensively studied as 
biomarkers for the diagnosis of and prognostication in 
HCC. However, there are only few reports on the clinical 
characteristics of HCC in relation to the combination 
of the two tumor markers in HCC. Among the few 
reports using the combination of both biomarkers, most 
reports involve HCC with hepatitis C virus etiological 
background. This study therefore set out to investigate 
the clinical characteristics of HBV‑related HCC in 
relation to different sets of AFP and DCP.

AFP has been reported in America to be of low sensitivity 
among various racial groups but worst among the African 
Americans.[19] A Nigerian study reported a sensitivity 
of 62.9% at an optimum cutoff point of 18  IU/L.[12] 
About 40% of HCC do not secrete AFP.[4] Due to its 
low sensitivity, it is usually puzzling, to observe patients 
with clinical features of advanced HCC but with AFP 
below the standard cutoff point of 20  IU/L. It would be 
of interest to explore the clinical characteristics of this 
group of AFP‑negative HCC patients.

Our findings in this study showed that the mean 
values of all the variables were higher in the group 
with higher values of both AFP and DCP  (Group  1) 
with the exception of the mean values of ALT and 
AST. ALT was significantly higher in Group  2 than in 
Group  1  (P  <  0.003). The mean AST value was also 
higher in Group  2 than in Group  1 but it fell short of 

statistical significance. Both variables  (ALT and AST) 
are known markers of liver cell inflammation and 
necrosis.

The molecular mechanisms of HCC pathogenesis remain 
largely unknown. However, oxidative stress and chronic 
inflammation from viral and endogenous chemical 
processes have been linked to an increased risk of liver 
cancer.[20,21] Hepatitis B virus is known to be carcinogenic 
through multiple mechanisms which include, among 
others, indirect mechanisms of inflammation leading to 
genetic damage over time.[22] Therefore, it would not 
be surprising if levels of markers of inflammation and 
necrosis are increased in HCC patients. Indeed, it has 
been reported that C‑reactive protein is positive in a 
large proportion of patients with HBV‑related HCC and 
that C‑reactive protein has significant diagnostic power 
in AFP‑negative, HBV‑related HCC.[23]

The finding in our study of significantly elevated 
serum ALT levels in patients with AFP‑negative but 
DCP‑positive HCC may indicate that in patients with 
HCC who present with negative AFP levels, it may 
be useful to carefully assess the ALT values as an 
aid to diagnosis of HCC. This view is supported by 
previous studies.[24‑28] In a large trial involving 76,347 
HCV‑infected patients, it was observed that in the 
presence of HCC, the AFP and ALT levels were nearly 
independent of each other.[24] This dissociation between 
AFP and ALT levels in the presence of HCC was noted 
in the study to be in sharp contrast with the strong 
positive correlation between AFP and ALT at all levels 
in the absence of HCC.[24] Tarao et  al.[25] also noted 
that the serum ALT levels are associated more closely 
with the development of HCC than the serum AFP. In 
their report, 71.4% of patients having HCV‑associated 
cirrhosis with persistently high ALT  (>2  times 
the upper limit of normal) developed HCC within 
5  years, compared to 37.5% of cirrhotic patients with 
persistently high AFP  (≥30  ng/ml) within the same 
period. Moreover, serum AFP levels have been reported 
to be reduced at the height of intense inflammation as 
evidenced by increasing jaundice, in patients with acute 
liver failure from chronic HBV infection.[26] Adachi 
et  al.[27] also reported serum ALT to be an independent 
risk factor associated with intrahepatic tumor recurrence. 
Furthermore, a large study involving 6831 HCC patients 
in Taiwan noted a high ALT and a high AST/ALT ratio 
to be independent poor prognostic factors.[28]

In our study, no patient was found in the group with low 
DCP and high AFP  (Group  4). This may be explained 
by the late presentation of our patients which is a 
common occurrence in resource‑poor countries.[29,30] AFP 
is reported to be more sensitive for early stages HCC 

Table 3: Univariate Analysis of Variables Elevating 
DCP ≥400 mAU/ml in HCC Patients

Variables OR (95% CI) P
Gender 11.25 (2.32-54.44) 0.003
Age 0.95 (0.89-1.01) 0.120
AST 1.03 (1.01-1.05) 0.006
ALT 1.04 (1.00-1.09) 0.066
ALP 1.00 (1.00-1.01) 0.293
Albumin 0.88 (0.75-1.03) 0.120
Total Bilirubin 1.04 (0.98-1.09) 0.216
HBs Ag Positivity 29.09 (3.28-258.20) 0.002
Nodule Sizes 1.43 (0.95-2.13) 0.083
OR=Odds Ratio; AST=Aspartate aminotransferase; ALT=Alanine 
aminotransferase; ALP=Alkaline Phosphatase; CT=Confidence 
Interval; HBsAg=Hepatitis B Surface Antigen

Table 4: Multivariate Analysis of Variables Elevating 
DCP ≥400 mAU/ml in HCC Patients

Variables OR 95% CI P
Gender 1.08 0.11-10.41 0.950
AST 1.03 1.00-1.06 0.030
HBsAg Positivity 28.68 1.55-528.60 0.024
OR=Odds Ratio; CI=Confidence Interval; AST=Aspirate 
Aminotransferase; HBsAg=Hepatitis B Surface Antigen
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while DCP is more sensitive for late stages tumors.[31] 
Thus, patients with high AFP and low DCP levels would 
be expected more in the early stages of HCC.

Multivariate analysis of variables that predispose to 
elevation of DCP  ≥400 mAU/ml showed that HBsAg 
positivity and AST were the only independent predictors 
of DCP elevation to a level  ≥400 mAU/ml after 
adjusting for gender. High AST and high AST/ALT ratio 
have been implicated in various reports as predictors of 
poor prognosis in HCC patients.[32‑35] Similarly, HBV 
infection is an established poor prognostic factor in 
HCC patients.[33,36]

The main limitation of our study is the small sample 
size. Further studies using larger sample sizes which 
may also include early stage HCC patients would be 
required to confirm our findings.

Conclusion

Based on our findings, we conclude that HCC patients 
who are seropositive for DCP and seronegative for AFP 
have significantly high levels of ALT and that high 
ALT levels may have significant diagnostic power in 
AFP‑negative, HBV‑related HCC patients. We found 
HBsAg positivity and serum AST to be independent 
predictors for the elevation of DCP.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Kamangar  F, Dores  GM, Anderson  WF. Patterns of cancer 

incidence, mortality, and prevalence across five continents: 
Defining priorities to reduce cancer disparities in different 
geographic regions of the world. J Clin Oncol 2006;24:2137‑50.

2.	 Stravitz RT, Heuman DM, Chand N, Sterling RK, Shiffman ML, 
Luketic  VA, et  al. Surveillance for hepatocellular carcinoma 
in patients with cirrhosis improves outcome. Am J Med 
2008;121:119‑26.

3.	 Abelev  GI. Alpha‑fetoprotein in ontogenesis and its association 
with malignant tumors. Adv Cancer Res 1971;14:295‑358.

4.	 Ferenci  P, Fried  M, Labrecque  D, Bruix  J, Sherman  M, 
Omata  M, et  al. World gastroenterology organisation guideline. 
Hepatocellular carcinoma  (HCC): A  global perspective. 
J Gastrointestin Liver Dis 2010;19:311‑7.

5.	 Liebman  HA, Furie  BC, Tong  MJ, Blanchard  RA, Lo  KJ, 
Lee  SD, et  al. Des‑gamma‑carboxy  (abnormal) prothrombin as 
a serum marker of primary hepatocellular carcinoma. N  Engl J 
Med 1984;310:1427‑31.

6.	 Koike  Y, Shiratori  Y, Sato  S, Obi  S, Teratani  T, Imamura  M, 
et  al. Des‑gamma‑carboxy prothrombin as a useful predisposing 
factor for the development of portal venous invasion in patients 
with hepatocellular carcinoma: A  prospective analysis of 
227 patients. Cancer 2001;91:561‑9.

7.	 Kobayashi  M, Ikeda  K, Kawamura  Y, Yatsuji  H, Hosaka  T, 

Sezaki  H, et  al. High serum des‑gamma‑carboxy prothrombin 
level predicts poor prognosis after radiofrequency ablation of 
hepatocellular carcinoma. Cancer 2009;115:571‑80.

8.	 Lee YK, Kim SU, Kim do Y, Ahn SH, Lee KH, Lee do Y, et al. 
Prognostic value of α‑fetoprotein and des‑γ‑carboxy prothrombin 
responses in patients with hepatocellular carcinoma treated with 
transarterial chemoembolization. BMC Cancer 2013;13:5.

9.	 Yamamoto K, Imamura H, Matsuyama Y, Hasegawa K, Beck Y, 
Sugawara  Y, et  al. Significance of alpha‑fetoprotein and 
des‑gamma‑carboxy prothrombin in patients with hepatocellular 
carcinoma undergoing hepatectomy. Ann Surg Oncol 
2009;16:2795‑804.

10.	 Okuda  H, Nakanishi  T, Takatsu  K, Saito  A, Hayashi  N, 
Yamamoto  M, et  al. Comparison of clinicopathological 
features of patients with hepatocellular carcinoma seropositive 
for alpha‑fetoprotein alone and those seropositive for 
des‑gamma‑carboxy prothrombin alone. J  Gastroenterol Hepatol 
2001;16:1290‑6.

11.	 Suehiro  T, Sugimachi  K, Matsumata  T, Itasaka  H, Taketomi A, 
Maeda  T, et  al. Protein induced by Vitamin K absence or 
antagonist II as a prognostic marker in hepatocellular carcinoma. 
Comparison with alpha‑fetoprotein. Cancer 1994;73:2464‑71.

12.	 Ette  AI, Ndububa  DA, Adekanle  O, Ekrikpo  U. Utility of 
serum des‑gamma‑carboxyprothrombin in the diagnosis of 
hepatocellular carcinoma among Nigerians, a case‑control study. 
BMC Gastroenterol 2015;15:113.

13.	 Bruix  J, Sherman  M, Llovet  JM, Beaugrand  M, Lencioni  R, 
Burroughs  AK, et  al. Clinical management of hepatocellular 
carcinoma. Conclusions of the Barcelona‑2000 EASL 
Conference. European Association for the study of the liver. 
J Hepatol 2001;35:421‑30.

14.	 Bruix  J, Sherman  M. Management of hepatocellular 
carcinoma  (AASLD practice guideline). Hepatology 
2005;42:1208‑36.

15.	 Marrero  JA, Su  GL, Wei  W, Emick  D, Conjeevaram  HS, 
Fontana  RJ, et  al. Des‑gamma carboxyprothrombin can 
differentiate hepatocellular carcinoma from non‑malignant 
chronic liver disease in American patients. Hepatology 
2003;37:1114‑21.

16.	 Hakamada  K, Kimura  N, Miura  T, Morohashi  H, Ishido  K, 
Nara M, et al. Des‑gamma‑carboxy prothrombin as an important 
prognostic indicator in patients with small hepatocellular 
carcinoma. World J Gastroenterol 2008;14:1370‑7.

17.	 Wang BL, Tan QW, Gao XH, Wu J, Guo W. Elevated PIVKA‑II 
is associated with early recurrence and poor prognosis in 
BCLC 0‑A hepatocellular carcinomas. Asian Pac J Cancer Prev 
2014;15:6673‑8.

18.	 Fujiki  M, Takada  Y, Ogura  Y, Oike  F, Kaido  T, Teramukai  S, 
et  al. Significance of des‑gamma‑carboxy prothrombin in 
selection criteria for living donor liver transplantation for 
hepatocellular carcinoma. Am J Transplant 2009;9:2362‑71.

19.	 Nguyen  MH, Garcia  RT, Simpson  PW, Wright  TL, Keeffe  EB. 
Racial differences in effectiveness of alpha‑fetoprotein for 
diagnosis of hepatocellular carcinoma in hepatitis C virus 
cirrhosis. Hepatology 2002;36:410‑7.

20.	 Wang X, Hussan S, Huo T, Wu C, Forgues M, Hofseth L, et al. 
Molecular pathogenesis of human hepatocellular carcinoma. 
Toxicology 2002;181:43‑7.

21.	 Maki A, Kono H, Gupta M, Asakawa M, Suzuki T, Matsuda M, 
et  al. Predictive power of biomarkers of oxidative stress and 
inflammation in patients with hepatitis C virus‑associated 
hepatocellular carcinoma. Ann Surg Oncol 2007;14:1182‑90.

22.	 Kohli A. The relationship between hepatocellular carcinoma and 

[Downloaded free from http://www.njcponline.com on Wednesday, February 7, 2018, IP: 197.89.67.237]



Ette, et al.: Utility of AFP and DCP in Nigerian HCC patients

1272 Nigerian Journal of Clinical Practice  ¦  Volume 20  ¦  Issue 10  ¦  October 2017

hepatitis band C virus. Gastroenterol Hepatol 2016;12:116‑8.
23.	 She  S, Xiang  Y, Yang  M, Ding  X, Liu  X, Ma  L, et  al. 

C‑reactive protein is a biomarker of AFP‑negative HBV‑related 
hepatocellular carcinoma. Int J Oncol 2015;47:543‑54.

24.	 Richardson  P, Duan  Z, Kramer  J, Davila  JA, Tyson  GL, 
El‑Serag  HB, et  al. Determinants of serum alpha‑fetoprotein 
levels in hepatitis C‑infected patients. Clin Gastroenterol Hepatol 
2012;10:428‑33.

25.	 Tarao K, Rino Y, Ohkawa S, Shimizu A, Tamai S, Miyakawa K, 
et  al. Association between high serum alanine aminotransferase 
levels and more rapid development and higher rate of incidence 
of hepatocellular carcinoma in patients with hepatitis C 
virus‑associated cirrhosis. Cancer 1999;86:589‑95.

26.	 Yang  SS, Cheng  KS, Lai  YC, Wu  CH, Chen  TK, Lee  CL, 
et  al. Decreasing serum alpha‑fetoprotein levels in predicting 
poor prognosis of acute hepatic failure in patients with chronic 
hepatitis B. J Gastroenterol 2002;37:626‑32.

27.	 Adachi  E, Maeda  T, Matsumata  T, Shirabe  K, Kinukawa  N, 
Sugimachi  K, et  al. Risk factors for intra‑hepatic recurrence 
in human small hepatocellular carcinoma. Gastroenterology 
1995;108:768‑75.

28.	 Changchien  C, Chen  C, Yen  Y, Wang  J, Hu  T, Lee  C, et  al. 
Analysis of 6,831 hepatocellular carcinoma patients in 
Southern Taiwan: Prognostic features, treatment outcome and 
survival. J Gastroenterol 2008;43:159‑70.

29.	 Ndububa DA, Ojo OS, Adeodu OO, Adetiloye VA, Olasode BJ, 
Famurewa  OC, et  al. Primary hepatocellular carcinoma in 
Ile‑Ife, Nigeria: A  prospective study of 154  cases. Niger J Med 

2001;10:59‑63.
30.	 Olubuyide  IO. The natural history of primary liver cell 

carcinoma: A  study of 89 untreated adult Nigerians. Cent Afr J 
Med 1992;38:25‑30.

31.	 Marrero  JA, Feng  Z, Wang  Y, Nguyen  MH, Befeler  AS, 
Roberts  LR, et  al. Alpha‑fetoprotein, des‑gamma 
carboxyprothrombin, and lectin‑bound alpha‑fetoprotein in early 
hepatocellular carcinoma. Gastroenterology 2009;137:110‑8.

32.	 Chang HC, Lin YM, Yen AM, Chen SL, Wu WY, Chiu SY, et al. 
Predictors of long‑term survival in hepatocellular carcinomas: 
A  longitudinal follow‑up of 108  patients with small tumors. 
Anticancer Res 2013;33:5171‑8.

33.	 Witjes  CD, IJzermans  JN, van der Eijk  AA, Hansen  BE, 
Verhoef C, de Man RA, et al. Quantitative HBV DNA and AST 
are strong predictors for survival after HCC detection in chronic 
HBV patients. Neth J Med 2011;69:508‑13.

34.	 Shimokawa  Y, Okuda  K, Kubo  Y, Kaneko  A, Arishima  T, 
Nagata E, et al. Serum glutamic oxalacetic transaminase/glutamic 
pyruvic transaminase ratios in hepatocellular carcinoma. Cancer 
1977;40:319‑24.

35.	 Wang Z, Jang C, Cao Y, Zhang G, Chen W, Ding Y. Preoperative 
serum liver enzyme markers for predicting early recurrence after 
curative resection of hepato cellular carcinoma. Hepatobiliary 
Pancreat Dis Int 2015;14:178‑85.

36.	 Sohn W, Paik Y, Kim J, Kwon C, Job J, Cho J, et al. HBVDNA 
and HBsAg levels as risk predictors of early and late recurrence 
after curative resection of HBV‑related hepatocellular carcinoma. 
Ann Surg Oncol 2014;21:2429‑35.

[Downloaded free from http://www.njcponline.com on Wednesday, February 7, 2018, IP: 197.89.67.237]


