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ABSTRACT  
Introduction: Procalcitonin (PCT) has attracted significant attention as a novel biomarker of sepsis. This study aimed 
to assess the agreement between blood results of PCT, obtained using the Finecare™ FIA Meter Plus (FS113), a point-
of-care (POC) procalcitonin testing device, and the automated Elecsys® BRAHMS PCT assay on the Cobas e411, 
among critically ill septic patients. 

Methodology: This observational study was conducted in the intensive care unit of Hospital Universiti Sains 
Malaysia, in 2021. Whole blood samples were collected and tested with the Finecare™ FIA Meter Plus (FS113) 
(Wondfo, China) for PCT measurement. Additionally, the same whole blood samples were centrifuged to produce 
plasma samples, which were then analyzed using the automated Elecsys® BRAHMS PCT assay on the Cobas e411 
(Roche Diagnostics, Germany). 

Results: A total of 40 samples were analyzed in this study. Both PCT measurement techniques demonstrated a 
significant correlation, with a correlation coefficient of 0.96. Regression analysis revealed the following results: an 
Ordinary Least Square (OLS) slope of 0.91 (95% CI 0.83, 1.00) with an intercept of 1.27 (95% CI -0.75, 3.29); a Deming 
slope of 0.95 (95% CI 0.80, 1.10) with an intercept of 0.77 (95% CI -0.44, 1.85); and a Passing-Bablok slope of 1.16 
(95% CI 0.99, 1.36) with an intercept of 0.22 (95% CI 0.08, 0.58). 

Conclusion: The point-of-care procalcitonin measurement provided by the Finecare™ FIA Meter Plus presents a 
viable alternative for assessing procalcitonin levels among septic patients in the intensive care unit (ICU). 

Abbreviations: CLIA- chemiluminescence immunoassays; PCT- Procalcitonin; POC- Point-of-care 
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1. INTRODUCTION 
Sepsis is a life-threatening organ dysfunction caused by 

a dysregulated host response to infection.1 It affects 

millions of people around the globe and has become one 

of the leading causes of death worldwide. Sepsis needs 

prompt recognition as it rapidly progresses into a shock 

state, multiorgan failure, and even death. Many 

biomarkers have been investigated to identify sepsis at 

an earlier stage. C-reactive protein (CRP) is commonly 

used as the biomarker of choice. However, it lacks 

specificity, limiting its usefulness in managing sepsis.2  

Procalcitonin has attracted much clinician attention as a 

novel biomarker of sepsis. Le Moullec et al. first 

described procalcitonin (PCT) as a small protein and 

prohormone of calcitonin synthesized in the C cell of the 

thyroid that comprises 116 amino acid residues with a 

molecular weight of approximately 13 kDa.3 In 1993, it 

became popular after Assicot revealed a positive 

correlation with a bacterial infection.4 Following 

bacterial endotoxin invasion, the PCT begins to rise as 

early as 4 h, peaks at 6 h, and plateaus between 8−24 h 

before it declines.5,6 The average serum concentration is 

typically kept below 0.1 ng/ml.7 However, the level may 

be elevated as it is also produced by other tissues such as 

the lung and intestine in response to systemic 

inflammation, particularly bacterial infection. The cut-

off PCT value commonly used worldwide to guide 

antibiotic duration in ICU is 0.5 ng/ml.8 However, the 

sensitivity and specificity of PCT vary at different cut-

off values. The overall sensitivity is 76%, and specificity 

is 69% at the cut-off value of 0.5 ng/ml.9 The PCT level 

of less than 0.1 ng/ml demonstrates a 96% negative 

predictive value for bacterial infection.10 

In 2009, the first PCT assay was developed based on 

manual immunochemistry methods (Brahms PCT LIA), 

which was later replaced with fully automated 

immunochemistry methods (Brahms Kryptor, Brahms 

LIAISON, Olympus SphereLighr 180).11 Since then, 

PCT assay has become a routine method in most central 

laboratories.12-15 This assay is then further improved to 

be used on an integrated immunochemistry analyzer 

family such as Roche Elecsys®, Cobas, and the Roche 

Modular E170 systems. Nonetheless, there is a potential 

delay in measuring PCT when many processes need to 

be carried out before sending a sample to the laboratory. 

Furthermore, laboratory measurement needs to be 

analyzed by batch for cost-effectiveness. Therefore, 

point-of-care (POC) testing carries a vital role in 

overcoming this delay issue. 

The POC procalcitonin test kit is a good alternative. A 

single-arm clinical trial which included 253 subjects, 

reported a PCT-guided strategy with rapid POC testing 

that safely allowed selection of empirical narrow-

spectrum antibiotics in outpatients with CAP.16 Many 

PCT detection kits have been designed for clinical 

application, such as kits that work on the principle of 

chemiluminescence immunoassays (CLIA), time-

resolved immunofluoroassay (TRFIA), enzyme-linked 

fluorescent assays (ELISA) and 

immunochromatographic tests (ICT).17 Access to rapid 

diagnostic information is a core value of POC 

technology.  

Analytical and diagnostic performance is variable 

among the various POC PCT test kits. In 2021, a study 

found that only the AQT90 FLEX (Radiometer Medical, 

Denmark) POC PCT immunoassay analyzer was 

comparable in terms of performance to the Cobas e411 

platform (Roche Diagnostics, Germany).18 From the 

same study, the analytical and diagnostic performance of 

the Finecare™ (Wondfo, China) PCT test kit was 

unsatisfactory. However, the sample population of this 

study did not include septic patients admitted to the 

intensive care unit. 

We compared the agreement between the Finecare™ 

(Wondfo, China) POC PCT and automated Eleccys® 

BRAHMS PCT assay on the Cobas e411 platform 

(Roche Diagnostics, Germany) in this study. 

2. METHODOLOGY  
This is a parallel comparative observational study 

conducted in the ICU of Hospital Universiti Sains 

Malaysia. The study received approval from the local 

ethics committee with the code USM/JEPeM/21030239. 

The objective of the study was to investigate whole 

blood samples using the Finecare™ PCT method. A total 

of 40 samples were included in the analysis, and all 

samples were processed within 30 min. 

The sample size requirement for this study was 

calculated using the blandPower package in R software 

version 4.0.3. A previous study indicated that the mean 

difference between the two methods of PCT 

measurements was 0.38 (Liaison vs BRAHMS™ PCT 
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sensitive KRYPTOR™), and the standard deviation of 

the differences was calculated to be 2.30.22 Based on the 

calculation, this study would require 32 samples to 

achieve a power of 80% at 5% Type I error and a 7-unit 

maximum allowed difference between the methods (the 

clinical agreement limit). Anticipating 20% dropout due 

to pre-analytical errors, the corrected sample size was 40 

samples.  

The similar whole blood samples were centrifuged 

within 24−48 h to generate plasma for comparison with 

a laboratory reference immunoassay. The laboratory 

reference immunoassay used in this study was the 

automated Elecsys® BRAHMS PCT assay, which was 

performed on the Cobas e411 platform. All 

measurements were conducted over a period of 3 

months, specifically from January to March 2022. 

In this study, arterial blood samples were withdrawn 

from the arterial line of sepsis patients and immediately 

tested using the POC PCT located in the ICU. Any 

remaining blood from the sample was stored in a 

refrigerator at temperatures between 2−8 °C, while 

awaiting centrifuging and further testing on the Cobas 

e411 platform. 

The samples were centrifuged in the laboratory at a 

speed of 3200 rpm for a duration of 10 min.  

The POC PCT rapid quantitative test utilizes 

fluorescence immunoassay technology, employing a 

sandwich immunodetection method. When a blood, 

serum, or plasma sample is added to the sample well of 

the test cartridge, the fluorescence-labelled detector PCT 

antibodies on the sample pad bind to PCT antigens 

present in the specimen, forming immune complexes. 

As the immune complexes migrate through the 

nitrocellulose matrix of the test strip via capillary action, 

they are captured by PCT antibodies that have been 

immobilized on the test strip. Consequently, the more 

PCT antigens present in the blood specimen, the greater 

the accumulation of complexes on the test strip. The 

fluorescence signal intensity of the detector antibodies is 

indicative of the amount of captured PCT. The 

Finecare™ FIA Meter machine processes the data and 

provides the PCT concentration in the blood specimen. 

The default result unit of the Finecare™ PCT Rapid Test 

displayed on the Finecare™ FIA Meter is XXX ng/mL. 

The manufacturer has reported a working range of 

0.1−100 ng/mL and a detection limit of 0.1 ng/mL. A 

value below 0.1 ng/mL is considered within the normal 

range. 

Interpretation of the results is as follows: 

• A value between 0.1−0.5 ng/mL suggests a partial 

bacterial infection or viral infection. 

• A value of 0.5−2.0 ng/mL indicates a positive result 

for the diagnosis of a bacterial infection. 

• Levels ranging from 2.0−10.0 ng/mL indicate a 

systemic infection and a high risk of severe systemic 

infection. 

• A level > 10 ng/mL is considered indicative of 

severe systemic infection. 

It's important to note that these interpretation ranges are 

provided based on the information given, but the actual 

clinical interpretation may vary and should be done by a 

qualified healthcare professional. 

Statistical analysis 

The descriptive statistics of the patients were analyzed 

based on various factors including age, gender, race, 

Sequential Organ Failure Assessment (SOFA) score, 

Acute Physiology and Chronic Health Evaluation II 

(APACHE II) score, total white cell count (TWC), and 

CRP. PCT levels were measured using the Finecare™ 

assay, as well as using the BRAHMS assay. The paired 

t-test helps assess whether there is a meaningful 

difference between two related measurements taken on 

the same individuals. 

A scatter plot was constructed to visualize the linear 

relationship between the two paired measurements. 

Pearson correlation analysis was implemented to 

determine the direction and strength of the linear 

relationship between the two measurements. The 

correlation coefficient can range from -1 to 1, where a 

value close to 1 indicates a strong positive correlation, 

close to -1 indicates a strong negative correlation, and 

close to 0 indicates no linear correlation. A correlation 

coefficient (r) was then calculated. Linear regression was 

plotted to define the degree to which the data fit into a 

linear regression model. The coefficient of determination 

(r2) was then measured from the linear regression.  

Regression analysis, Deming regression was performed 

as an alternate way of calculating regression statistics. 

Deming regression was the preferred tool as errors were 

allowed to occur in both methods in proportion to the 

variances of the methods. Passing & Bablok regression 

analysis was carried out to describe a linear regression of 

the data with no particular assumptions on the sample 

distribution and the measurement errors. The Bland-

Altman method was used to plot the differences, ratios, 

or percentages between the two PCT measurement 

techniques. The data were analyzed using R software. 
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 3. RESULTS 
A total of 40 blood samples of critically ill 

sepsis patients were collected for this 

study. The mean age of the population was 

46.83 y. Thirty-two subjects (80%) were 

male, and the remaining eight (20%) were 

female. The majority were Malay (92.5%), 

and the rest were Indians (7.5%). Kelantan 

is a state in Malaysia with the majority of 

the population consisting of Malay (96%) 

ethnic origin. The mean total white cell 

(TWC) was 14.12 mmol/L, and the mean 

CRP was 105.00 mmol/L. In addition, the 

mean APACHE score measured was 14.53; 

whereas the mean SOFA score was 7.55.  

Paired sample t-test revealed that the mean 

difference between the two sets of data 

points was zero with a P = 0.92 (Table 2). 

It meant that there was statistically no 

significant difference between the data 

points observed from the two comparison 

methods. 

A scatterplot constructed showed a linear 

relationship between the data points. The 

coefficient of determination calculated was 

high, 0.92. Pearson correlation coefficient 

was 0.96 (Figure 1). These measurements 

showed a positive correlation between 

Finecare™ point of care and automated 

Eleccys® BRAHMS PCT assay. 

In regard to regression analysis, all simple, 

Deming and Passing-Bablok regression 

(Figures 2 and 3) illustrated a good 

correlation between the Roche laboratory 

automated immunoassay and the 

Finecare™ PCT rapid quantitative test kit 

(95% CI for the slope included value of 1). 

Out of these analyses, the Passing-Bablok 

regression line indicated a much better 

agreement as compared to the simple and 

Deming regression lines. Furthermore, the 

Passing-Bablok line was intercepted at an 

even lower value of 0.218 ng/mL (Table 3). 

This intercept indicated systematic bias 

(difference) between the two methods.  

The intraclass correlation coefficient indicates that there 

was an excellent reliability between the two 

measurement methods (ICC = 0.979, 95% CI 

0.962−0.989). Last but not least, the Bland-Altman 

analysis further confirmed this good agreement as the 

plot (Figure 3) showed that most data points lay within 

the 95% confidence interval limits for the average 

difference. A good correlation and agreement were 

exhibited from these regression analyses. 

4. DISCUSSION 
There is a growing use of the PCT level as the key 

biomarker in managing sepsis. Many shreds of evidence 

have supported this practice. The combination of PCT, 

Systemic Inflammatory Response Syndrome (SIRS), or 

Figure 1:  A scatter plot visualizes linear relationship between the 
two paired measurements. 

Figure 2: Ordinary Least Square, Deming & Passing-Bablok 
Regression lines of Finecare versus Cobas 
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quick Sequential Organ Failure Assessment (qSOFA) 

score with Mid-regional proadrenomedullin (MR-

proADM) results in a diagnostic and prognostic 

evaluation for 99.9% of patients. This evaluation can be 

performed with a turnaround time of approximately 45 

min, compared to 90 min without PCT measurement.19  

 The pathophysiology of sepsis 

requires unambiguous diagnostic 

criteria for rapid patient 

identification and adequate 

therapeutic intervention to 

improve the outcome of sepsis. 

Therefore, the application of 

procalcitonin as part of our 

practice is paramount and needs 

full attention of all of the 

clinicians. 

Many clinical trials have proved 

the utility of PCT values in 

establishing sepsis diagnosis and 

antibiotic choice. There is a rapid 

growth of the commercial models 

of different types of 

immunoassays to be implemented 

in the clinical setting. The novel 

POC PCT assay on the AFIAS-6 

platform is as reliable to be used 

as compared to the standard PCT 

KRYPTOR™ Compact Plus 

assay.20 The ABSOGEN POC 

PCT kit manufactured in Suwon, Korea, and the standard 

Roche Modular E170 also revealed the POC test kit's 

high accuracy.21  

Aside from linearity and precision which was not 

performed in this study, we assessed the relative 

diagnostic performance of the Finecare™ POC PCT 

rapid quantitative test kit by comparing it to a reference 

PCT assay in the clinical laboratory, i.e., the automated 

Roche Elec PCT assay on the Cobas e411 platform 

(Roche Diagnostics, Germany). We first assumed all 

results obtained with the reference method were valid 

and free from errors for this comparison. Consequently, 

any conclusion from these analyses is based on 

assumptions.  

To date, we yet to have any single PCT measuring 

method to be regarded as the gold standard. Automated 

Roche Elec PCT assay on the Cobas e411 platform 

(Roche Diagnostics, Germany) was used as reference 

immunoassay since it is readily available in our central 

laboratory and its performance has been fully 

established.18 In addition, a multicenter study was done 

in Italy which compared results of BRAHMS™ PCT 

sensitive KRYPTOR™ with those obtained using four 

BRAHMS-partnered PCT automated immunoassays 

(Roche Cobas e601, DiaSorin Liaison, BioMerieux 

Vidas, and Siemens Advia Centaur) which can be used 

as reference immunoassay.22  

Table 1: Patient demographics (n = 40) 

Variables Mean (SD) / n (%) 

Age (y)a 46.83 ± 19.16 

Gender 

• Male 32 (80%) 

• Female 8 (20%) 

Race 

• Malay 37 (92.5%) 

• India 3 (7.5%) 

SOFAa 7.30 ± 4.47 

APACHE 11a 13.93 ± 7.03 

TWC (x 109 /L)a 14.12 ± 12.37 

CRP (mg/L)a 102.68 ± 66.88 

PCT Finecare (ng/ml)a 13.86 ± 18.72 

PCT Brahms (ng/ml)a 13.77 ± 19.65 

SOFA= Sequential Organ Failure Assessment, APACHE II = 
Acute Physiology and Chronic Health Evaluation II, TWC = 
Total White Cell, CRP = C-Reactive Protein, PCT = 
Procalcitonin, aMean ± SD) 

Figure 3: Bland-Altman analysis of PCT results in whole blood of 
Finecare versus Cobas 
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The Liaison BRAHMS PCT assay showed excellent 

concordance with the LUMItest PCT, with a mean bias 

and 95% confidence interval (CI) of 0.38 ng/mL (-

0.08−0.83 ng/mL) in one study. Another comparison 

between the Liaison BRAHMS PCT assay and the Cobas 

C501 revealed a mean bias and 95% CI of -0.88 ng/mL 

(-1.35−-0.40 ng/mL). Additionally, a comparison 

between the KRYPTOR™ and VIDAS systems 

exhibited a mean bias of 0.108 ng/mL (-0.044−0.260 

ng/mL) based on a Bland-Altman plot analysis. 

In the comparison between the BRAHMS™ PCT 

sensitive KRYPTOR™ PCT assay performed on the 

Roche Cobas e411 and the Finecare™ FIA meter, the 

study reported a mean bias of -0.021 ng/mL (-

0.053−0.015 ng/mL). These results provide information 

about the level of agreement or discrepancy between 

different PCT assay methods and platforms. The mean 

biases and 95% confidence intervals give insights into 

the average differences observed between the assays, 

allowing for an assessment of their comparative 

accuracy and reliability. 

In this study, the comparison was conducted between the 

BRAHMS™ PCT sensitive KRYPTOR™ assay method 

performed on the Roche Cobas e411 platform and the 

Finecare™ FIA Meter Plus (FS113). The comparison 

involved testing whole blood samples using the 

Finecare™ FIA Meter Plus and plasma samples 

(obtained by centrifuging the previous whole blood 

samples) using the Cobas e411. The results of the 

comparison revealed a mean bias of 0.22 ng/mL, with a 

95% confidence interval ranging from 0.08−0.58 ng/mL. 

The purpose of comparing whole blood and plasma 

samples was to assess the practicality of bedside POC 

testing for PCT. This option was considered for  

 

clinicians who do not have access 

to centrifugal machines in their 

ICU. By demonstrating that the 

accuracy of the POC PCT testing 

performed on the Finecare™ FIA 

Meter Plus (FS113) was similar 

to that of previous studies, our 

study established the reliability 

of using this POC method for 

PCT measurements.18,22,23,25 

Regarding precision, the manufacturer claims that the 

Finecare™ PCT test kit has a coefficient of variation 

(CV) of less than 15%. This is found to be true, as proven 

by a study done in Shanghai, China.18 The study reported 

a coefficient of variation (CV) of 8.7% at a clinical value 

of 0.5 ng/mL PCT. The CV was even higher at 5.25% 

when the sample was obtained from whole blood.18 At a 

higher cutoff level of PCT value (2.0 ng/mL), the 

precision ranges between 811% in plasma samples and 

510% for whole blood samples.18 This study supported 

that the Finecare™ PCT test has acceptable precision 

coefficient of variation. However, the trial failed to prove 

a good correlation between the Finecare™ PCT test kit 

and the standard laboratory method using the Cobas e411 

platform. In our study the precision and linearity 

between the whole blood samples POC PCT and 

reference immunoassay was not performed in view of the 

Roche Cobas e411 machine inability to analyze the 

whole blood sample. The machine only can process 

sample from the plasma or serum. Therefore, the whole 

blood POC PCT comparison with reference 

immunoassay was not performed.  

Overall, our study shows that the Finecare™ PCT rapid 

quantitative test kit has a good agreement or correlation 

with the standard laboratory automated immunoassay 

using the Cobas platform. This is contrary to the trial's 

finding conducted in Shanghai, as mentioned earlier.18 

This may be affected by the study population where we 

included only septic patients, whereas the trial in 

Shanghai recruited random patients with variable levels 

of PCT. Our study initiates the first step in establishing 

the reliability of utilizing this kit in the clinical setting. 

In a nutshell, the observations above depict the 

Finecare™ PCT rapid test kit as an excellent tool to be 

Table 2:  Comparison of PCT measurement by Finecare PCT rapid quantitative test kit and Roche laboratory 
automated immunoassay using paired sample t-test (n=40). 

Method PCT measurement (ng/ml) 
(Mean ± SD) 

Mean difference  

(95% CI) 

t (df) P-value 

Finecare PCT rapid quantitative 
test kit 

13.86 ± 18.72 0.090 (-1.67−1.85) 0.10 (39) 0.918 

Roche laboratory automated 
immunoassay 

13.77 ± 19.65    

Table 3: OLS, Deming, and Passing Bablok Regression with “Best Fit” 
expression between Finecare and Cobas. 

Regression method Intercept (95% CI) Slope (95% CI) 

OLS regression 1.27 (-0.75−3.29) 0.91 (0.83−1.00) 

Deming Regression 0.77 (-0.44−1.85) 0.95  (0.80−1.10) 

Passing Bablok 
regression 

0.22 (0.08−0.58) 1.16 (0.99−1.36) 
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applied in our clinical setting as it has a perfect 

correlation or concordance with our current central 

laboratory method. As emphasized earlier, POC 

technology will ease the process of getting the PCT 

results as rapidly as possible. Apart from being more 

cost-effective, it is also portable and does not consume 

ample space to be placed in the critical care setting or 

hospital emergency unit.  

5. LIMITATIONS 
Our study was just an agreement or correlation study. 

More studies need to be performed soon to investigate 

further the precision, linearity, assay range, cross-

reactivity and detection limit of the Finecare™ PCT 

rapid test kit.  The other limitation is the comparison is 

between the whole and plasma sample. However, this 

comparison is practically useful since the bedside test 

usually will be performed in ICU using whole blood. 

Nevertheless, our study manages to explore the accuracy 

of this test kit by demonstrating a good correlation with 

commercially available laboratory automated 

immunoassay. 

6. CONCLUSION 
In comparison to the automated Roche Elec PCT assay 

on the Cobas e411 platform (Roche Diagnostics, 

Germany), the Finecare™ PCT performed on Finecare™ 

FIA Meter Plus (FS113) offers a good alternative for 

procalcitonin measurement among critically ill patients. 

On the basis of our data, the Finecare™ point of care 

PCT test kit reveal good agreement and concordance 

with the standard central laboratory method. 
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