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ABSTRACT KEYWORDS
This study aimed to evaluate the predictability of serum Des-y- Hepatocellular carcinoma;
carboxyprothrombin (DCP) in cirrhotic and chronic hepatitis C (CHC) Saudi Alpha-fetoprotein;
patientsfor the development of hepatocellular carcinoma(HCC) in compari- Des-y-car kl)oxyprolthromb| n,
son to alpha-fetoprotein (AFP). The study included 80 patients (30 with Chronic hepatitis C.

CHC, 30 with compensated liver cirrhosisand 20 with HCC) and 10 controls.
Patientswith CHC and cirrhosiswerefollowed up for development of HCC.
Serum levels of AFP and DCP were estimated for all patients and controls.
The results showed that mean serum levels of AFP and DCP were signifi-
cantly elevated in HCC patients compared to CHC and cirrhosis groups.
Throughout follow-up period, 4 (13.3%) cirrhotic patients developed HCC.
ROC curve analysis showed that serum DCP was significantly more spe-
cific predictor for HCC than AFP. Serum DCPand AFPlevelsat 38mAU/ml
and 16pug/ml were defined as specific cutoff point for prediction of HCC
with specificity rate of 88.7% and 73.6%, accuracy rate of 86.7% and 70%,
and sensitivity rate of 71.4% and 42.9%, respectively.
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ABBREVIATIONS INTRODUCTION
HCC (Hepatocd lular carcinoma) Des-y-carboxyprothrombin (DCP) also known as
AFP (Alphafetoprotein) aproteininduced by vitamin K absence or antagonist
DCP (Des-y-carboxyprothrombin) [ (PIVKA-II), isanabnormal prothrombin that lacks
CHC (Chronic hepatitisC) y-carboxylation of itsglutamineresidue. DCPisunable
AUC (areaunder curve) to bind calciumionthat isessentia for itsconforma-
Std Error (standard error) tiond trangitionand functional activity. Becausethey-

carboxylationisvitamin K dependent, the DCPprotein
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TABLE 1: Scoring Necro-inflammatory activity of chronic
hepatitis

Grade Portal/periportal activity Lobular activity
0 Noneor minimal None
1 Porta inflammation Ianamman on but no
Necrosis
5 Mild piecemeal necrosis (mild Focal necrosis or
chronic active hepatitis; CAH) acidophilic bodies
3 Moderate piecemeal necrosis  Severe focal cell
(moderate CAH) damage
4 Severe piecemeal necrosis Damage includes
(severe CAH) bridging necrosis

appearswhen apatientisinavitamin K-deficient state”.

Prothrombin precursor has 10 glutamic acid (Glu)
residuesinthe N terminusthat are converted into y-
carboxyl-glutamic acid (Gla) residues by vitamin K-
dependent y-glutamyl carboxylase. All of theseGlures-
dues need to be converted into Gla residues before
prothrombin can obtain coagul ation activity. In DCP,
not al of the 10 Glu residuesaretransformed to Gla;
someremain asGluresidues?.

Liebmanet d.™ reported ardatively highincidence
of DCPinHCC patientsand suggested that it might be
auseful tumor marker of HCC. Theexact biochemical
defect in HCC has never been clearly identified, a-
though itisthought that vitamin K cannot act asacar-
boxylase cofactor, |eading to adecreasein mature pro-
thrombin production and anincreasein DCP by the
HCC. Thisdefect may bearesult of avitaminK trans-
port defect™ or partly dependent onthevitamin K dose
available, ancein human hepatomacdl linesin culture,
thisdefect could be corrected by addition of exogenous
vitamin K®, The same correction wasfound after ad-
ministration of pharmacological dosesof vitaminK to
HCC patientd®. Yoshiji et al.[" reported that vitamin
K couldweakly inhibit cell growthinvitro; however,
the mechanism(s) for theweak growth inhibitory ac-
tionsof naturd K vitaminshavenot beenidentified. Since
themgor physiologica function of K vitaminsisto act
asacofactor for carboxylation of prothrombin (factor
I1) and other K vitamin dependent coagul ation factors
(VII,IX and X) aswel asproteinsC and S, prothrom-
binitsdf might havegrowth regulatory activity!¥.

Itisbelieved that the elevation of the serum DCP
level correlateswith the presence of vascular invasion
or intrahepatic metastases®. Furthermore, DCP has
been reported to be an independent prognostic factor

—— Regdular Peper
TABLE 2: Scoringfibrosisand cirrhosis
Criteria

Stage
0 None
1 Enlarged, fibrotic portal tracts

2 Periporta or portal-portal septa but intact architecture

Fibrosis with architectura distortion but no obvious
cirrhosis

4  Probable or definite cirrhosis

for recurrence and survival after transarterial chemo-
embolization treatment™®, hepatic resection*¥, ablation
treatment!*¥ and liver transplantation™2.

Hepatocd lular carcinomaisthemost common pri-
mary maignancy arisngwithintheliver and dmost a-
waysinthesetting of cirrhosis*®. Approximately, 75-
80% of primary liver cancersareattributableto persis-
tent vird infectionswith either hepatitisB virus(HBV)
or hepatitisC virus(HCV)*4,

Only aminority of patientswith cirrhosisdiagnosed
with HCC havetumor amenableto potentia curative
therapy. All therapies have best resultswith singlenod-
ules<3cminsizé®, includingliver trangplantationl*®,
Thisclinical scenario hasimportant implicationsfor
screening and diagnosing HCC at an early stage’*”.

The current study was conducted to evaluate the
predictability of estimation of serum DCPincirrhotic
and CHC patientsfor the devel opment of denovo HCC
incomparisontoAFP.

EXPERIMENTAL

The present prospective comparative study was
conducted at Clinical Biochemistry Department, Fac-
ulty of Medicine, KingAbdul Aziz University and the
center for infectiousdiseasescontral at preventivemedi-
cine department, PHC, Jeddah. The study was con-
ducted since June2006till August 2009 todlow amini-
mum follow-up period of 6 month for thelast enrolled
patient.

This two-arm study included 30 patients with
chronic hepatitis C (CHC group) infection persisting
for longer than 6 monthswith HCV antibody positive
and increased serumALT valuesand radiological as-
sessment excluded the presence of any evidence of
cancer. After compl ete history taking and full clinical
examination, al patientswere subjected to thefollow-
inginvestigations: urine& stool anadysis, completeblood
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TABLE 3: Mean £SD Scheuer scores according to histo-
pathological examination of liver biopsies
CHC (n=30) Cirrhosis (n=30)
Mean £SD (range) M ean £SD (range)
2.23+1 (1-4) 2+0.87 (1-4)
1.13+0.73 (0-3)  1.67+0.76 (1-3) T
Scheuer-fibrosisscore  2.23+1.33 (0-4)  2.83+0.83 (2-4)
Total Scheuer score 5.6 + 2.37 (2-10) 6.5+1.48 (4-9)
¥: significant difference versus CHC group

TABLE5: Corrdation coefficient of ssrumAFPand DCPand
histopathological grading

Scheuer-portal score
Scheuer-lobular score

TABLE 4: Mean (+SD) serum levels of AFP and DCP

AFP (ng/ml) DCP (mAU/mI)
Control group 5+2.6 12.7+1.2
CHC group 12+5.9* 22.3+7.3*
Cirrhosis group 15+5.2*+ 33.3£12.7*%F
HCC group 61051+26935*+1  1680.3+500.8* 11

*: significant difference versus control group, : significant dif-
ference versus CHC group, i: significant difference versus cir-
rhosis group

TABLE 6: AUC for serum DCP and AFPlevels as specific
predictor for HCC

AFP DCP AUC Sid. error P value 95% confidenceinterval
rt p "t p L ower Upper
CHC group 0.200 >0.05 0.315 >0.05 DCP0.892 0.057 0.023 0.781 1.003
Cirrhosis group 0235 >0.05 0460 =0.011 AFP 0.608 0.198 >0.05 0.220 0.996
HCC group 0.327 >0.05 0597 =0.005

picture, ultrasonographic scanning for the abdomen and
ELISA test for hepatitis C virusantibodies (HCVab)*®
for confirmationof indusoncriteria

The second group (HCC group) included 20 pa-
tientswith HCC that washistol ogicaly confirmed. Tu-
mor sizewas estimated by using ultrasonography and
patientswho had advanced HCC with tumor size >3
cmor patientswith porta veininvasionwereidentified.
Blood samplesfrom HCC patientsweredrawn before
initial treatment. All HCC patientsunderwent determi-
nation of hepatitisB surfaceantigen (HBSAQ), antibody
toHCV (anti-HCV) and serumlevelsof ALT, dbumin,
total bilirubin, and platel et count and prothrombintime,

Thethird group (Cirrhosisgroup) included thirty
compensated cirrhosis(modified Child-Pugh score<7)
patients. Cirrhosiswasdefined by clinical development
of esophaged vari ces, thrombocytopenia(platel et count
lessthan 100 000/mm3), splenomegaly or small liver
szewithirregular liver surfaceto benoted by imaging
studiesat enrollment. Among dl patientswith chronic
hepatitisand cirrhosis, HCC wasruled out depending
on sonography and/or CT performed onaregular ex-
amination through out thefollow-up periodtill end of
the study and at | east for 6 months. Thestudy alsoin-
cluded 10 volunteersto donate blood samplesas Con-
trol group.

Petientson chronic useof non-steroidal anti-inflam-
matory drugs, aspirin, and anticoagul antsor had con-
comitant other non-gastroenterol ogi cdiseases, in par-
ticular, rheumatoid arthritisor other connectivetissue

inflammatory diseaseswere excluded from the study.

Patientswith prothrombin concentration <60% of the

control, serumtotal bilirubin level >20 mg/I, decom-

pensated liver disease or onvitamin K therapy were

a so excluded from the study.

Liver biopsieswere done by means of the Biopty
gun (Biopter) MBD-Multiple Biopsy Device, US, Bi-
opsy, Franklin. Histopathologicd inflammeatory activity
(Grading, 0-4 scde, TABLE 1) andfibrosisstage (Stag-
ing, 0-4 Scale, TABLE 2) wereeva uated according to
Scheuer classification™. HCC washistopathologicaly
graded accordingto thecriteriaproposed by the Liver
Cancer Study Group of Japan®! into well differenti-
ated, moderately differentiated, or poorly differentiated.

All patientsand controlsgaveafasting blood sample
(5ml) prior toinitiation of therapy. Blood sampleswere
collected in plaintube and allowed to clot and centri-
fuged at 5000 rpm for 10 minutes and serum was col -
lected and stored at -80°C till assayed for estimation of
serumlevelsof:

1. ARPusngthecommeradly availadleimmunometric
assay (Architect AFPassay, Abbott Laboratories,
North Chicago, IL, USA). The cut-off valueof AFP
for HCC was set at 20ug/ml; themost commonly
setvalug?y,

2. DCPlevd wasmeasured by usngan ELISA (Eitest
PIVKAII, Eisai Co., Tokyo, Japan), according to
themanufacturer’s instructions. The detection limit
1S10 mAU/mI, with vaue of 40 mAU/ml ascutoff
point for differentiation of HCC and non-malignant
liver disease based on previous studies?.
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Figurel: Mean (£SD) level of DCP estimated in studied pa-
tients’ groups

Thiswasdonein Clinica Biochemisiry Departmernt,
Faculty of Medicine, King AbdulAziz University,
Jeddah, KSA.

Satistical analysis

Obtained datawere presented asmean+SD, ranges,
numbersandratios. Resultswereanayzed using paired
t-test and Chi-sgquaretest. Possiblerelationshipswere
investigated using Pearson linear regression. Regres-
sion analysisusing Stepwise method was used to test
the predictability of estimated parametersfor denovo
HCC. Test validity charactersand cutoff pointswere
evaluated using therecelver operating characteristic
(ROC) curve analysisjudged by the area under the
curve (AUC). Statigtical andysiswasconducted using
the SPSS (Version 10, 2002) for Windows statistical
package. Pvalue<0.05wasconsdered satistically Sig-
nificant.

RESULTS

Thestudy included 90 patients; 55 males (61.1%)
and 35 females (38.9%) and 10 controls; 7 malesand
3femaeswith anon-significant difference between pa-
tientsand controls asregards sex distribution, (X2=
0.146, p>0.05). Mean age of studied patients was
47.5+8.7; range: 26-64 years, while mean age of con-
trolswas49.7+12.5; range: 29-66 years, with a non-
significant (p>0.05) difference between both groups.

Regarding HCC patients, histopatholgical grading
showed 12 patientswith well differentiated HCC, 4
patientswith moderately differentiated and 4 patients
had poorly differentiated.

Mean serum levelsof AFPand DCPweresignifi-
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Figure2: Mean (+SD) level of AFP estimated in studied pa-
tients’ groups

cantly elevated in HCC group compared to cirrhosis,
CHC and control groupsasshownin(TABLE 4, Fig-
urel, 2).

Correlation between serumlevelsof AFPand DCP
inpatients’ groups and histopathological grading showed
apositive correlation between serum levels of both
markersand higopathologica gradingindl groups. This
positive correlation wass gnificant only between serum
DCP and total Scheuer scorein cirrhotic group and
pathologica gradingin HCC group (TABLEDS).

Regression analysisof serumlevelsof DCPand
AFP defined DCP asthe significant predictor for patho-
logical grading of HCC (F =6.216, p=0.009) but the
combined use of both markersimproved the predict-
ability of AFP (F=9.950, p=0.005).

Throughout the study period, follow-up investige:
tionsdetected 4 (13.3%) cirrhotic patients devel oped
HCC. UsingROC curveanaysis, withanull hypoth-
esisthat thetrue areaunder curve=0.5, showed that
estimation of serum DCPwassignificantly (p=0.023)
more specific predictor for the presenceof HCC, irre-
spectiveof theunderlying pathology, withAUC =0.892,
while specificity of AFPas apredictor showed non-
sgnificant (p>0.05) differencecompared tothetruearea
withAUC=0.608, (TABLE 6, Figure3).

Alsousing ROC andysisfor verification of serum
DCPand AFP cutoff pointsabovewhichmalignant le-
sion could be predicted defined serum DCP level at
38mAU/ml asmore specific cutoff point withAUC =
0.698, sengitivity rateof 71.4%, specificity rateof 88.7%
and accuracy rate of 86.7%, while DCPlevesat cutoff
point of 37mAU/ml showed AUC =0.614, sensitivity
rate of 85.4%, specificity rate of 84.9% and accuracy
rate of 85%. For AFP serum cutoff point at 16pug/ml
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Figure3: ROC curve analysis of serum DCP and AFP as
predictor for development of malignant hepaticlesions
wasthe most specific cutoff point with AUC = 0.565,
specificity rate of 73.6% and accuracy rate of 70% but
showed sengitivity rate of 42.9%, whilecutoff point at
12ug/ml showed higher sengtivity rate (71.4%) withlow
specificity and accuracy rates, 32.1% and 36.7%, re-
gpectively andAUC =0.472, (TABLE 7).

DISCUSSION

The present study was based as two-arm survey
including healthy volunteersas negative control group
and patientswith histologically documented HCC as
positive control group to eva uatethe usefulness of se-
rumAFPand DCPin prediction of HCC. Both mark-
ersshowed significantly higher ssrumlevelsincirrhotic
and CHC patients compared to control groupwithsig-
nificantly higher levelsincirrhosis patientscompared to
hepatitis patients. Also, AFPand DCPlevelsweresig-
nificantly higher in HCC group compared to other
groups. Thesefindingillustratetheimpact of lesontype
and progression of disease statuson the serum level sof
both markersand indicated the applicability of both
parameters as markersfor liver endangerment. Simi-
larly, Durazo et al.® found levels of both DCPand
AFPweresgnificantly higher in patientswithHCC than
inthosewithout HCC.

Insupport of these data, the present study detected
aposgitivesignificant correlation between serumlevels
of DCPandtotal Scheuer scorein cirrhotic and patho-
logical grading of HCC, but the correl ation was non-
sgnificantin CHC groups. On contrary, these correla
tionswerepostivenon-sgnificant correlationwithAFP,
Serum DCP wasfound asasignificant predictor for

BIOCHEMISTRY (mm—

TABLE 7: AUC and senstivity, specificity and accur acy rates
for probablecutoff pointsof serum DCPand AFPlevelsfor
discrimination between HCC and non-HCC hepaticlesions

Cutoff point AUC Sensitivity Specificity Accuracy
37 mAU/ml 0.614 85.7% 84.9% 85%
Serum DCP
38 mAU/ml 0.698 71.4% 88.7% 86.7%
71.4% 32.1% 36.7%

12 ng/ml  0.472
Serum AFP
0.565 42.9% 73.6% 70%

16 ng/ml

pathologica grade, whileAFPwas non-significant, but
the predictability of these markersfor HCC grading
wasimproved on using combination of thesemarkers.
Thesefindings go in hand with Toyodaet al . who
eva uated thesignificanceof smultanecusmeasurement
of AFP, Lensculinarisaggl utininA-reactivefraction of
AFP (AFP-L3), and DCPintheevaluation of tumor
progression and prognosis of patientswith HCC and
found AFP-L3 and DCP appear to represent different
featuresof tumor progressionin patientswithHCC and
could beuseful for theevauation of tumor progression,
prediction of patient outcome, and treatment efficacy.
Also, Murakami et a . found DCPisthemost useful
prognostic tumor marker in HCC patientsand Tateishi
et d .8 found diagnostic accuracy of AFPinsmdl HCC
wassubstantialy limited and survelllanceind uding DCP
with optima cutoff val ue should be conducted to con-
firmtheefficacy of thepolicy. Kimet . found serum
PIVKA-II level, not serum AFP, wasava uableinde-
pendent prognostic factor in HBV-related HCC.

Throughout follow-up, 4 cirrhotic patients(13.3%)
devel oped HCC; such frequency of denovo HCC goes
in hand with Sterling et al.[?® who followed-up 298
patientswith hepatitis C virus-related cirrhosisfor 2
years and reported that HCC devel oped in 34 of 298
(11.4%) who werefree of HCC at entry and with Brady
et a.[?, who reported a frequency rate of de novo
HCC of 13.6%, in cirrhotic patientswaiting for liver
transplantation.

The ROC curveandysis showed that estimation of
serum DCPwassignificantly (p=0.023) more specific
predictor for the presence of HCC, irrespective of the
underlying pathology, with AUC = 0.892 than serum
AFPthat showed anAUC =0.608. Moreover, for pre-
diction of development of mdignant leson, sesrcum DCP
andAFPlevesat > 38mAU/ml and 16ug/ml, respec-
tively, werethemost specific cutoff pointswithAUC =

An udéan Journal
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0.698 and 0.565, respectively. Thesedatagoesin hand
with Okuwaki et a.* who found serum DCPlevel >
40mAu/ml, local tumor progression, and ablative mar-
gin<5mmwererelated to multipleintrahepati c distant
recurrence and recommended careful follow-up to
monitor any intrahepatic distant recurrencein HCC pa
tientswith high serum DCP.

Moreover, Sterling et a1 found that DCPleves
have higher specificity and negative predictivevauefor
HCC thantotal AFPand the combination of DCPand
AFP-L3 couldidentify individua swith negativeimag-
ing resultswho woul d benefit from follow-up evalua:
tion. Marrero et a .Y tried to determine performance
of DCPand AFP-L3% for thediagnosisof early HCC
and what factorsaffect DCP, AFP-L3%, or AFPlevels
and found that AFP had the best sensitivity, but at the
expenseof specificity, followed by DCPand AFP-L3%
for early stage HCC. Baek et d.*2 found PIVKA-ll is
auseful marker for detectingHCC, especidly in small
HCC and have correl ations with known staging sys-
tems.

Despitethediagnostic and prognostic va ueof esti-
mation of serum DCPin patientswithHCC, themecha:
nismsfor itsproduction gtill amatter of debate; Bertino
et . reported that DCP detectable serumlevelsare
theresult not only of vitamin K deficiency or selective
defects of carboxylase, because probably alterations
of membranereceptorsor cytoplasmatic transfers, that
arenecessary for thefunction of vitamin K, areinvol ved.
Ontheother hand, Maet d.* tried to examineinvivo
theefficacy of vitamin K, onthe production of DCPas
well astumor cell growth and invasionand found vita-
min K, might suppressthegrowthandinvasionof HCC
cellsviadecrease of DCP.

However, Murataet al .* hypothesized that DCP
might be produced from HCC cellswith functiond im-
pairment of vitamin K uptake.

CONCLUSION

It could be concluded that estimation of serum DCP
incirrhoticand CHC patientsfree of HCC could pre-
dict thedenovo devel opment of HCC with high speci-
ficity but itsdiagnostic validity could beimproved by
combination with AFPserum level estimation. How-
ever, wider-scal e studies were advocated for estab-

—= Reguler Peper
lishment of vaid cutoff points.
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