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Biomarkers like alpha-fetoprotein and prothrombin-induced Vitamin K deficiency/ antagonist
areusedinthe early diagnosis and staging of hepatocellular carcinoma and are useful for better
outcomes in the treatment and overall survival of the patient. Objective: To compare the
diagnostic accuracy of alpha-fetoprotein and prothrombin-induced Vitamin K antagonist in the
diagnosis of hepatocellular carcinoma using a computed tomography scan as a gold standard.
Methods: A cross-sectional study was conducted in the Liver Transplant Unit of Shaikh Zayed
Postgraduate Medical Complex, Lahore from July 2023 to January 2024. A total of 94 patients
older than 12 years old with cirrhosis and CT scan suggestive of hepatocellular carcinoma were
selected. Blood was collected to test for AFP and PIVKA-II. The samples were sent to the labs
after labeling them properly and the results were collected and entered in the data sheet.
Patients were advised to have amultiphase contrast-enhanced CT scan. Patients were followed
up in the clinic after 7 days. Results: The diagnostic accuracy of AFP was 78% with a 74.7%
sensitivity, 100% specificity, 100% positive predictive value, and 41.67% negative predictive
value. The diagnostic accuracy of PIKVA-Il was found to be 87.76% with 89% sensitivity, 80%
specificity, 96.1% PPV, and 57.14% NPV. Conclusions: On comparing the tumor markers AFP
with PIVKA-Il against the gold standard multiphase CT scan it was found that PIVKA-II has better
diagnosticaccuracy than AFP.

INTRODUCTION

Liver cancer especially hepatocellular carcinoma is one of
the most frequently occurring cancers in males and
females [1]. Hepatocellular carcinoma (HCC)is common in
cirrhotic patientsin Asia and is the leading cause of death
in Pakistan. HCC management has improved since last
decade but prognostic outcomes are still not satisfactory.
75% of cases of HCC in Asia are due to a high incidence
hepatitisBand C[2]. Timely detection of HCC is significant
to ensure better treatment and eventually better
outcomes. HCC is associated with cirrhotic liver disease
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regardless of the etiology in the majority of the patients but
HCC also occurs in non-cirrhotic only in 10 percent of total
HCC Cases[3]. Biomarkers are used in the early detection
and staging of HCC and are useful for better outcomes in
the treatment and overall survival of the patient. The most
commonly used biomarker is AFP (Alpha-Fetoprotein)
which is compared with PIVKA-II (prothrombin-induced
Vitamin K deficiency/ antagonist). The diagnostic accuracy
of AFP is unsatisfactory. The sensitivity ranges from 39-65
% and specificity for detection of HCC ranges from 76 -94
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%, which is not ideal [4]. PIVKA-II is tumor marker for
hepatocellular carcinoma, it corresponds to HCC
oncogenesis and disease progression. PIVKA-IIl is also
utilized in discriminating neoplastic from regenerative
nodules in cirrhotic patients. PIVKA-II has a higher
diagnostic accuracy than AFP and shows enhanced results
incombination of AFP for early detection of HCC[5, 6]. High
levels of PIVKA-II have been seen in patients at risk of
developing HCC within the first two years of cirrhosis [7].
PIVKA-II can also be used in combination with AFP and it is
seen to increase the sensitivity and specificity of both
biomarkers for HCC detection at a very early stage. The
other modality used in the diagnosis of HCC is a contrast-
enhanced multiphase CT scan. Recent guidelines
recommend a CT scan as the first-line tool for the
screening, diagnosis, staging, and surveillance of HCC[8].
The typical enhancement pattern which shows contrast
uptake on the arterial phase and washout on the venous
phase confirms the diagnosis of HCC. If this specific
pattern is not seen on a CT scan, then the other modality
used is Dynamic MRI scan. According to a recent meta-
analysis, the sensitivity of contrast-enhanced multiphase
CT scanranges between 63-76% and the specificity ranges
from87-98 % [9]. On CT scan the diagnostic cutoffis Icmin
most of the guidelines. Due to the lack of evidence in the
literature regarding early diagnosis of HCC in Pakistani
patients with cirrhosis, it was mandatory to find a tumor
marker that could give us better diagnostic and prognostic
yield in these patients. Cancer treatment worldwide is very
expensive, especiallyin Pakistan where people cannot bear
the expenses of cancer treatment, by using the proposed
tumor markers and imaging modalities which are sensitive
to pickingup the HCC at an early stage, we can significantly
reduce the morbidity and mortality in our patients and they
can avail better treatment options for an overall better
survivalin hepatocellularcarcinoma.

This study was conducted to compare the diagnostic
accuracy of alpha fetoprotein and prothrombin-induced
Vitamin K antagonist in the diagnosis of hepatocellular
carcinoma using a computed tomography scan as a gold
standard.

METHODS

A cross-sectional study was conducted in the Liver
Transplant Unit of Shaikh Zayed Postgraduate Medical
Complex, Lahore from July 2023 to January 2024. A total of
94 patients older than 12 years old with cirrhosis and CT
scans suggestive of hepatocellular carcinoma were
selected by convenient sampling. The sample size was
calculated by Epi Info software by keeping 0.69 expected
sensitivity, 0.88 expected specificity, 0.89 expected
prevalence, 0.10 desired precision and 95% confidence
interval [10]. Patients with bi-lobar HCC with Childs Class C
cirrhosis, any other malignancy except HCC, metastatic
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liver disease due to other malignancy, liver disease with
known Vitamin K deficiency, and patients on warfarin or
Vitamin K antagonist were excluded. All patients provided
their informed consent for their data being used for
research. The ethical board of the hospital approved the
study Ref No. SZMC/TERC/371/23. Blood was collected for
testing for AFP and PIVKA-II. The samples were sent to the
labs after labeling them properly and the results were
collected and entered in the datasheet. Patients were
advised to have a multiphase contrast-enhanced CT scan.
Patients were followed up in the clinic after 7 days and the
proformas were filled. Data were entered and analyzed
using SPSS version 24.0. Quantitative variables were
presented in the form of mean + SD whereas, qualitative
data were presented in the form of frequency and
percentages. Sensitivity, Specificity, positive predictive
value, negative predictive value, and the diagnostic
accuracy of PIVKA-Il and AFP were calculated by taking
contrast-enhanced multiphase CT as a gold standard. A
2x2 table was used to calculate the sensitivity, specificity,
positive predictive value, negative predictive value, and
diagnosticaccuracy.

RESULTS

Thedemographic datacollectedinthe current study shows
the age groups mainly affected wereranging fromlate 40 to
70s (N = 87). On gender analysis the males were seventy
(71.4%) out of 98 and the females were 28(28.6%) out of 98.
86 (87.8%) patients had Hep-C infection and eight (8.2%)
patients were Hep-B positive. Forty-two (42.9%) patients
had international normalized ratio <1.3 and 56 (57.1%)
patientshad INR>1.3. Ten(10.2%) participants had ascites.
Thirty-eight (38.8%) patients had raised bilirubin. Thirty
(30.6%) patients had low albumin. Seven (7.1%) patients
had episodes of encephalopathy during their illness. The
majority of patientsin our study group had a short duration
of illness and were not treated appropriately in their local
health setting. A major subset of patients participating in
our study group were from Child Pugh class A(77.5%)(Table
1).

Table1: Patient'sBaseline Characteristics

Variables N(%)
Age
15-30 Years 4(4.10%)
31-45 Years 7(7.1%)
46-60 Years 52(53.1%)
61-75 Years 35(35.7%)
Gender
Male 70(71.4%)
Female 28(28.6%)
Viral Hepatitis
HBV 8(8.2%)
HCV 86(87.8%)
Miscellaneous 1(1%)
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B, C Negative 101%)
B, C Positive 2(2%)
INR
<1.3 42(42.9%)
>1.3 56(57.1%)
Ascites 10(10.2%)
Bilirubin
Normal 60(61.2%)
High 38(38.8%)
Albumin
Normal 68(69.4%)
Abnormal 30(30.6%)
Encephalopathy 7(7.1%)
Previous Treatment 8(8.2%)
Duration of Symptoms
Less than 6 Months 68(69.4%)
More 6 Months 25(25.5%)
More than 1Year 5(5.1%)
Child-Pugh Score
A 76(77.5%)
B 18(18.4%)
C 4(4.1%)

Twenty-six (26.5%) patients were diabetic, 32 (32.7%)
patients had a treatment history of hypertension, 8(8.2%)
patients had a history of ischemic heart disease, 11(11.2%)
patients had a previous history of tuberculosis, 16 (16.3%)
patients had a previous history of asthma. Sixty-three
(64.3%) patients had pain, 47(48%) patients had a fever, 64
(65.3%) patients had some degree of loss of appetite, 74
(75.5%) patients developed generalized weakness, and 13
(13.3%) patients had a previous history of gastrointestinal
(Gl)bleed(Table 2).

Table 2: Co-Morbiditiesand Clinical Manifestations

Variables N(%)

Comorbidities

Diabetes 26(26.5%)

Hypertension 32(32.7%)
Ischemic Heart Disease 8(8.2%)
Tuberculosis 11(11.2%)
Asthma 16(16.3%)

Clinical Manifestations

Pain 63(64.3%)
Fever 47(48%)

Loss of Appetite 64 (65.3%)

Weakness 74(75.5%)

Gl Bleed 13(13.3%)

Regarding the tumor, 36 (36.7%) patients had tumor sizes
between 4-6 cm, 89(90.8%)patients had single lesions, and
83(84.7%)tumors were malignant(Table 3).
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Table 3: Tumor Size, frequencyand Type of Tumor Assessment

Variables N (%)
Tumor Size
1-3cm 25(25.5%)
4-Bcm 36(36.7%)
7-10cm 24(24.5%)
11-15¢cm 1M(11.2%)
More than 15cm 2(2%)
Tumor Frequency
Single Lesion 89(90.8%)
Multifocal Lesion 9(9.2%)
Tumor Type
Benign 15(15.3%)
Malignant 83(84.7%)

The diagnostic accuracy of AFP was 78% with a sensitivity
of 74.7%, specificity of 100%, positive predictive value of
100%, and a negative predictive value of 41.67%. The
diagnostic accuracy of PIKVA-II was found to be 87.76%
with a sensitivity of 89%, specificity of 80%, PPV of 96.1%,
andNPV of 57.14%(Table 4).

Table 4: Validity of Alpha-Fetoprotein Testand PIVKA-II Taking CT
Scanasthe Gold Standard for Detection of HCC

Gold Standard N (%)
Biomarkers
Present Absent
AFP
Positive 62(100%) 0
Negative 21(58.3%) 15(41.7%)
PIVKA-II
Positive 74(96.1%) 3(3.9%)
Negative 9(42.9%) 12(57.1%)
A P e e e PIVKA-II
Sensitivity: 74.7% «oueeeeeeeeeeeeeee Sensitivity: 89%
SpecCifiCity: 1007 coeeeeiiiiieeieeeeeeeeeeeeeeee, Specificity: 80%
PPViT00 %6ttt PPV:96.1%
NPV A1.87 %6, NPV:57.14%
ACCUracy: 78 %.ccceeeumueeeeiieeiieeeeeeeeeeen Accuracy: 87.76 %

Regarding the presence of tumors on computer
tomography, 83(85%) cases had visible lesions on CT scan
and15% hadno detectablelesions(Figure1).

Computed Tomography Scan

[VALUE]
([PERCENTAGE])

[VALUE]
([PERCENTAGE])

B Yes ENo

Figure1: Presence of Tumoron Computer Tomography
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Seventy-seven (79%) patients had raised PIVKA-Il and
twenty-one(21%)had normal PIVKA-Il levelsindicating high
sensitivity of this markerindiagnosis of HCC(Figure 2).

PIVKA I

[VALUE]
([PERCENTAGE])

[VALUE]
([PERCENTAGE])

HYes ENo
Figure 2: PIVKA-Ilis Highly Sensitive in the Diagnosis of HCC

DISCUSSION

Presently AFP is considered as the tumor marker that is
used in the detection of HCC. However, it has been seen
that in some patients even with very large tumor size the
AFP remains normal so the diagnostic accuracy remains
questionable [11]. Our study is aimed at identifying and
validating the effective non-invasive tumor marker for
HCC. We used a multiphase CT scan for confirmation of the
diagnosis although the biopsy is taken as the gold standard
in literature. It has been reported that due to the issue of
tumor seedlings and the patient with cirrhosis patients
having deranged coagulation, there was a lot of evidence
favoring the usage of radiological investigation like
multiphase CT scan for the diagnosis of HCC[12, 13]. In our
study CT scan showed the presence of tumors in 83 (85%)
patients and these parameters were comparable with the
international values[14,15]. In our study, PIVKA-Il was seen
as a promising biomarker for diagnosis of HCC with a
sensitivity of 89%, specificity of 80%, PPV of 96.1%, NPV of
57.14% and diagnostic accuracy of 87.76% as compared to
AFP with a diagnostic accuracy of 78%, sensitivity of
74.7%, specificity of 100%, positive predictive value of
100% and a negative predictive value of 41.67% and the
same pattern is noticeable in the previous studies [16-18].
On comparison of the demographics, it was seen that
males were predominantly more involved than females,
this gender distribution was also reported by previous
studies [19, 20]. Age distribution in our study showed a
majority of patients in the age group of 40 to 70 years and
older. A higher incidence of HCC in elder patients is also
supported by theliterature[21,22]. 77.5% of the population
had a Child Class A score, previous studies in HCC patients
were also conductedin considerably healthier patients[23,
24]. In terms of the diagnosis, it was seen that sensitivity/
specificity/ PPV/ NPV along with the diagnostic accuracy of
AFP was comparable with the previous studies which were
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78% and 75.6% respectively [16-18]. For PIVKA-II the
sensitivity/ specificity/ PPV/ NPV was also comparable
along with the diagnostic accuracy which was 87.76% vs
86.1%. This was no statistical difference. There were some
limitations of the present study. Itisrecommended that the
sample size of the study be large, more studies should be
conducted with the involvement of multiple centers and
large sample size in order to find more biomarkers with
better diagnostic accuracy to detect HCC at an early stage
and provide relief to patient sufferings by providing them
bettercurative treatment options.

CONCLUSIONS

Oncomparingthe tumor markers AFP with PIVKA-Il against
the gold standard multiphase CT scan it was found that
PIVKA-Ilhasbetterdiagnosticaccuracy than AFP.
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