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tion at an early stage and to improve patient outcome following 

curative treatment [7]. Therefore, early diagnosis and early detec-

tion of tumor recurrence or disease progression are the most im-

portant factors for improving prognosis. Alpha-fetoprotein (AFP) 

was �rst introduced as a serological marker for HCC. To date, most 

practice guidelines recommend routine surveillance for HCC, us-

ing ultrasonography and serum tumor markers including AFP, 

both for diagnosis and as an indicator of tumor response to treat-

ment [8-13]. 

Although the assay range of the current ARCHITECT AFP (List 

number 7K67) is 0–350 ng/mL, all samples with test results be-

tween 200 and 350 ng/mL must be diluted and retested until their 

levels are <200 ng/mL. This leads to an increase in the number 

of bioanalytical samples, necessitating the development of higher 

throughput methods to cope with the increased workload. There-

fore, a new reagent has been introduced for high-throughput and 

its con�guration, diluent formulation, and manufacturing process 

have been redesigned. The new ARCHITECT AFP (8100/3P36) 

assay was intended to have a dynamic range of up to 2,000 ng/mL. 

In this study, we aimed to evaluate the new ARCHITECT AFP 

Hepatocellular carcinoma (HCC) is the most common primary 

hepatic malignancy and HCC incidence has been increasing re-

cently in the United States [1-4]. In Korea, hepatic neoplasm is the 

�fth most common cancer and HCC comprises up to 75% of all 

hepatic neoplasms [5, 6]. The 5-year survival rate of HCC patients 

is low, approximately 23.3% from 2004 to 2008, indicating a signif-

icantly poor prognosis compared to other cancers in Korea [5]. 

Because many HCCs are asymptomatic prior to the development 

of end stage disease, regular HCC surveillance is mandatory for 

patients with chronic hepatitis or cirrhosis to enable tumor detec-
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Alpha-fetoprotein (AFP) is frequently used for hepatocellular carcinoma (HCC) diagnosis and surveillance. Although the current ARCHITECT AFP 
(List number 7K67) assay range is 0–350 ng/mL, all samples with test results between 200 and 350 ng/mL must be diluted and retested until their 
levels are <200 ng/mL. A new ARCHITECT AFP (8100/3P36) assay with a dynamic range of up to 2000 ng/mL has been introduced. The aim of 
this study was to perform a method comparison between the current ARCHITECT AFP assay and the new assay. The precision study showed ex-
cellent results for both high and low controls. There was a positive correlation between the two assay systems and clinical samples. The new AR-
CHITECT AFP assay with a wide assay range demonstrated good analytical performance. Therefore, the current ARCHITECT AFP assay could be 
replaced by the new assay, which is more convenient and minimizes manual labor.
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(8100/3P36) assay. We assessed the performance of the new assay 

and performed a method comparison between the current AR-

CHITECT AFP assay and the new assay. Our study included 150 

samples from HCC patients and 69 samples from healthy individ-

uals for whom AFP tests had been requested. Sera were separated 

immediately after arrival and all residual samples were stored at 

–70˚C until the AFP assay was conducted. AFP was measured us-

ing a chemiluminescent microparticle immunoassay (CMIA) with 

an Abbott Architect analyzer (Abbott Laboratories, Abbott Park, 

IL, USA) and both the current and new reagent. The precision 

(coef�cient of variation, CV) and linearity of the new AFP assay 

were assessed. The assay precision of the new AFP test was eval-

uated according to CLSI protocol EP5-A2 [14]. AFP concentration 

was measured twice daily for �ve consecutive days using the low 

and high level control materials (6.87 ng/mL and 1,998.43 ng/mL, 

respectively). The linearity of the new AFP assay was validated 

based on CLSI protocol EP6-A [15]. Samples with �ve levels were 

prepared by mixing the high and low level pooled patient sera 

(15.0 ng/mL and 2,000.0 ng/mL, respectively) and were tested in 

duplicate. AFP concentrations determined with the new AFP as-

say were compared with those measured using the current AFP 

assay. All statistical analyses were performed using MedCalc ver-

sion 9.3 (MedCalc Software, Mariakerke, Belgium). The new AFP 

assay was compared with the current AFP assay by calculating the 

Pearson’s correlation coef�cient. Data were also analyzed using 

Analyse-it (Analyse-it Software Ltd., Leeds, UK). P values <0.05 

were regarded as statistically signi�cant.

Of the total 219 samples, 150 samples were from HCC patients. 

The median age of the patients was 61 years (range: 31–85) and 

114 (767%) were male. The median age of the 69 healthy individu-

als was 49 (range: 27–63) and 25 (36.2%) were male. The median 

AFP levels of patients and healthy individuals determined using 

the current and new AFP assay were 5.12 (range: 0.81–1,447.11) 

and 4.62 (0.58–1,661.46); and 2.51 (1.16–8.13) and 2.15 (0.84–8.10), 

respectively. High AFP levels (>200 ng/mL) were observed in six 

samples using the current AFP assay; these also exhibited high 

AFP levels using the new AFP assay without the dilution proce-

dure. The results of the precision study showed that the total pre-

cisions (CV) were excellent (<5%). Between-day precision was 

3.1% with the low control and 3.8% with the high control and total 

precision was 3.7% (low control) and 4.1% (high control), respec-

tively (Table 1). The new AFP assay showed good linearity for the 

expected values (y=1.0021x–22.253, r2 =0.9994; Fig. 1). In addition, 

there was excellent correlation between the results using the new 

and current AFP reagent with patient sera (r=0.8522, P<0.0001) 

and with sera from healthy individuals (r=0.9574, P<0.0001; Fig. 

2). The Bland-Altman mean bias was 1.92 (upper limit, 21.34; lower 

limit, –18.96) and 0.34 (1.07, –0.39) for results from patients and heal-

thy individuals, respectively. 

In addition to the frequent use of AFP for HCC diagnosis and 

surveillance, several recent studies have reported that changes in 

AFP level following treatment may serve as a marker of response 

to treatment [15, 16]. Therefore, an accurate and simple method is 

required for AFP testing. However, the current AFP assay with a 

lower dynamic range is relatively labor-intensive. This report is a 

comparison study using a new AFP assay for HCC in patients and 

healthy individuals. Some of the results showed differences be-

tween the current AFP assay and the new assay; however, these 

differences were not considered clinically different. We conclude 

that the new AFP assay exhibits excellent correlation with the cur-

rent AFP assay. In addition, the assay range was expanded from 

200 ng/mL to 2,000 ng/mL. The new AFP assay can also be set up 

to auto-dilute samples that have results >2,000 ng/mL (1:10 dilu-

Table 1. Precision analysis of the new AFP assay performed using low 
and high controls (15.0 ng/mL and 2,000.0 ng/mL)

Material
Within-run Between-run Between-day Total

SD CV (%) SD CV (%) SD CV (%) SD CV (%)

Low 0.7 2.7 1.1 3.5 0.7 3.1 1.0 3.7

High 0.8 3.5 0.5 2.1 1.0 3.8 0.8 4.1

Abbreviation: AFP, alpha-fetoprotein.

Fig. 1. Linearity analysis of new ARCHITECT AFP assay. The new AFP as-
say showed good linearity for the expected values (y=1.0021x–22.253, 
r2=0.9994).
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tion). This assay improvement dramatically reduces the require-

ment to retest samples with high AFP levels. In terms of precision 

analysis, the new AFP assay was reported to show good analyti-

cal performance concordant with the current study, with <5% CV 

for all assessed samples [16]. Therefore, we anticipate that the turn-

around time for AFP testing could be shortened with reduced hands-

on time, providing a rapid test without the need for any other in-

struments. 

This study has some limitations. We could not obtain samples 

from newly diagnosed HCC patients and we compared samples 

with relatively lower AFP levels. In addition, the smaller popula-

tion in our study and reference group selection may have in�u-

enced the results. Nevertheless, our study demonstrates that the 

new AFP assay has an improved dynamic range, excellent assay 

performance, and excellent correlation with the current AFP assay. 

In conclusion, the current ARCHITECT AFP assay could be re-

placed by a new assay that is more convenient and minimizes 

manual labor. Further studies with different patient groups or dif-

ferent settings and monitoring AFP levels following treatment are 

necessary to demonstrate the prognostic ability and usefulness of 

AFP in patients with HCC. 

요  약

알파태아단백(AFP)은 간세포암의 진단과 감시에 흔히 사용된다. 

이전에 사용하던 ARCHITECT AFP (List number 7K67) 시약은 그 

측정 범위가 0–350 ng/mL여서 200–350 ng/mL 사이의 검체는 희

석이 필요하다. 새로운 ARCHITECT AFP (8100/3P36) 시약은 그 

측정 범위가 2,000 ng/mL로 확대되었다. 이 연구의 목적은 이전의 

시약과 새로운 시약의 비교평가이며 새로운 시약의 분석능 또한 

평가하였다. 비교평가 결과 우수한 상관성을 보였으며 정밀도 검

사에서도 우수한 결과를 보였다. 새로운 ARCHITECT AFP 시약은 

그 측정 범위가 넓어 희석에 필요한 수고를 줄일 수 있으며 우수한 

분석능을 가지고 있으므로 이전의 시약을 대체하기에 충분한 것

으로 사료된다.
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