
 

14. PERFORMANCE CHARACTERISTICS 

14-1 Detection limits 

  20 Disposable transfer pipettes (20L) for whole blood 
 20 Disposable transfer pipettes (80L) for developer buffer 

 

Expected concentration (ng/mL) Mean (ng/mL) Within Run CV (%) Total CV (%) 

0.7 0.76 9.0 10.1 

2.5 2.32 10.7 11.2 

5.5 5.58 13.3 13.4 

 

Exdia PCT 

One Step Immunoassay for Procalcitonin (PCT) 
For in vitro Diagnostic Use 

One–step quantitative time resolved fluorescence immuno-chromatography assay for the 
detection of procalcitonin in human whole blood, serum and plasma 

Manufactured by Precision Biosensor Inc. 
 

1.     INTENDED USE 

The Exdia PCT is a time resolved fluorescence immuno-chromatography assay for the quantitative determination of PCT (Procalcitonin) 
level in human whole blood, serum and plasma specimens for patients who may have systemic or severe bacterial infection including 
bacterial pneumonia and bacterial meningitis. As an aid in the diagnosis of individuals suspected of sepsis, PCT test should be ordered along 
with other tests such as a CRP (C-reactive protein), blood culture, CBC (Complete Blood Count), or CSF (cerebrospinal fluid) analysis. The 
test results should be interpreted by the physician in conjunction with other clinical information such as patient’s clinical symptoms and other 
test results to diagnose sepsis. 

2.     SUMMARY AND PRINCIPLE 

Procalcitonin (PCT) is the precursor of calcitonin (CT) hormone being involved with calcium homeostasis and is expressed by the CALC- 
1 gene on chromosome 11. It is composed of 116 amino acids and is produced by Para follicular cells (C cells) of the thyroid and by the 
neuroendocrine cells of the lung and the intestine in response to inflammation or infection. Procalcitonin levels may be useful to distinguish 
bacterial infections from nonbacterial infections. In healthy people, the level of PCT in blood stream is typically below 0.1 ng/mL, but the 
level of PCT can increase up to 1,000 ng/mL within 3-6 hours in a response to a proinflammatory stimulus originated from bacteria. It does 
not increase significantly with viral or non-infectious inflammations. 

3.     PRINCIPLE 

The Exdia PCT test is a time resolved fluorescence immuno-chromatography assay for the quantitative determination of PCT in whole 
blood, serum and plasma. The membrane strip contains one test line and one control line; streptavidin for biotinylated PCT antibody and 
goat anti-chicken IgY antibody for the control line. A dye pad is placed at the end of the membrane containing biotinylated PCT antibody 
and europium particles coupled with PCT antibody. When a sample is applied into the sample well, the PCT molecules in the sample bind 
to both PCT specific fluorescence coupled antibody and biotinylated antibody. These immune complexes move along the nitrocellulose 
membrane through the test lines and bind to streptavidin immobilized on the test line. Unbound immune complexes pass through the test 
line and IgY coupled with europium particles are captured by goat anti-chicken IgY antibody in the control line. To measure the 
concentration of PCT, the tested cassette should be read by Exdia Analyzer. The analyzer can analyze fluorescence intensity of the test line 
and convert it to concentration of the PCT in the specimen by the predetermined equation. 

4.     REAGENT 

The Exdia PCT test contains all the reagents necessary for the detection of PCT in human whole blood, serum, and plasma. The cassette 
contains a membrane strip coated with streptavidin on the test line, and dye pads infused with biotinylated monoclonal mouse anti- PCT 
antibody and Europium particles coupled with anti- PCT antibodies. Stabilizer containing 0.05% sodium azide, 5% trehalose and other 
chemicals including sodium phosphate for buffer capacity are deposited on the dye pad in dried form. 

5.     MATERIALS 

Provided 
  20 Test cassettes sealed in pouch with desiccant 

 
  1 Developer buffer 
  1 QR card for calibration (lot-specific) 
  1 Instructions for Use 

Required but not provided 
  Whole blood, serum or plasma collection container 
  Positive and negative quality control materials 
   Timer 
  Exdia analyzer 
  Liquid handling pipette (10L) 

6.     STORAGE AND STABILITY 

The test cassette should be stored at 2℃ ~ 30℃ in the original sealed pouch for the duration of shelf life. 

7.     PRECAUTIONS 

  For in vitro diagnostic and professional use only. 
  Do not use hemolyzed specimens as hemolysis affects test results. 
  Handle all specimens as potentially infectious. Proper handling and disposal methods should be established. 
  To avoid cross contamination, use a fresh transfer pipette for each clinical sample tested. 
  Do not use test kit if the pouch is damaged or improperly sealed. 
  Do not use test kit beyond expiration date. 

8.     SPECIMEN COLLECTION AND PREPARATION 

  This test can be used for whole blood, plasma, and serum samples. If serum samples are to be used, collect the blood in a tube without 
anticoagulant and allow clotting for at least 25 minutes before centrifugation. Whole blood or plasma samples using heparin or EDTA 
as the anticoagulant can be used for testing with this product.  Other blood anticoagulants have not been evaluated. Each laboratory 
should determine the acceptability of its own blood collection tubes and serum separation products. Variation in these products may exist 
between manufacturers and at times from lot-to-lot. 

  The samples should be collected under standard laboratory conditions. 
  Optimal results were obtained when patient samples were tested immediately after collection. Whole blood samples should be used within 

4 hours after collection. Plasma or serum samples may be refrigerated for 24 hours at 2℃ ~ 8℃ If testing cannot be performed within 24 
hours, freeze at -20℃ or below. 

  Plasma PCT has a half-life of 25 to 30 hours. PCT is stable in both plasma and serum samples. Samples stored at room temperature for 
24 hours retain 80 percent of their initial concentration, whereas those stored at 4℃ retain > 90 percent of their initial concentration. 

  Sodium azide can be added as a preservative up to 0.1% without affecting the test results. 
  Refrigerated or frozen serum or plasma specimen should reach room temperature and be homogeneous prior to testing. 

 

9.     TEST PROCEDURE AND PROTOCOL 

 

 
 
 
 
 
 

Specimen injection                       Developer addition 
 

10.   INTERPRETATION OF RESULTS 

The fluorescence intensities of test lines are analyzed by Exdia analyzer and reported as concentrations of analyte in the tested 
specimen. When the test is valid and the measured result is in the range of suggested reference value (< 0.50 ng/mL), the 
result can be interpreted as negative. If the measured result is above the suggested reference range, the result can be interpreted 
as described in the table in “REFERENCE RANGE”. The results from this or any other diagnostic test should be used and 
interpreted only in the context of the overall clinical picture. 

11.   LIMITATIONS 

  As with all diagnostic tests, a definitive clinical diagnosis should not be made based on the results of a single test. The test result should be 
used in conjunction with other clinical information such as clinical signs and symptoms and other test results. Confirmation of test 
results should only be made by a physician along with clinical symptoms and laboratory findings. 

  Patient samples may contain heterophilic antibodies that could react in immunoassays to give a falsely elevated or depressed result. This 
assay has been designed to minimize interference from heterophilic antibodies. Nevertheless, complete elimination of this interference 
from all patient samples cannot be guaranteed. A test result that is inconsistent with the clinical picture and patient history should be 
interpreted with cautions. 

12.   QUALITY CONTROL 

The presence of fluorescence band in the Control area of the window acts as an internal control to ensure an adequate volume 
of sample has been added. In the absence of this Control band, the associated test result is invalid and must be retested. Good 
laboratory practice recommends quality control to ensure proper test performance. Quality control materials are available 
from commercial sources and should be tested by following same procedures as running the patient sample tests. Good 
laboratory practice suggests that external controls should be tested with every new lot or in case of questionable test result in 
using the reagent cassette. If the quality control procedures in your laboratory require more frequent use of controls to verify 
the test results, follow your laboratory-specific procedures. The recommended requirement for testing the Exdia IQC provided 
with the instrument is for regular time period. When the test result is questionable for any reason, contact the customer support. 

13.   REFERENCE RANGE 
 

PCT level (ng/mL) Recommended interpretation 
< 0.1 Normal Condition 

0.1 - 0.5 Local inflammation or infection is possible but a low risk for progression to systemic inflammation response 

> 0.5 - 2.0 High possibility of Systemic inflammatory response 
> 2.0 - 10 Systemic inflammatory response associated with infection 

10 < Progressing on severe sepsis or septic shock 

 

 
The analytical sensitivity was determined by testing of a spiked calibrator solution using Exdia PCT test according to CLSI 
guideline EP17-A. Ten replicates of each calibrator were run on Exdia analyzer. Limit of blank (LoB) was determined to be 
0.025 ng/mL; Both Limit of detection (LoD) and Limit of quantification (LoQ) was determined to 0.07 ng/mL with 100% 
agreement (all 50 results with 0.07 ng/mL sample were greater than LoB concentration, 0.025 ng/mL). 

14-2      Linearity test / assay reportable range 
Linear range of Exdia PCT test was determined using samples prepared by serial dilution of recombinant human PCT material. 
The tested concentration range was from 0.07 ng/mL to 30 ng/mL. Reportable range of the test (linear range of the test) was 
determined from 0.07 ng/mL to 30 ng/mL, with R2=0.9082, and CV of repeatability =14.1%. 

14-3  Interference & specificity test 
Potentially interfering substances were spiked into normal plasma containing recombinant PCT concentration of 0 and 1.0 ng/mL near the 
twice cutoff value. The substances at the following level do not cause a bias of over 10% with the test at the concentration of PCT. 
 

 
Substances Concentration 

 
Endogenous substances 

Bilirubin 0.5 mg/mL 

Hemoglobin 40 mg/mL 
Triglycerides 10 mg/mL 

Human Serum Albumin 50 mg/mL 
Cholesterol 5 mg/mL 

The cross reactivity of the Exdia PCT test was evaluated by spiking potential cross-reacting drug compound to the normal human plasma at 
the concentration of 10 ng/mL. There was no significant interference with the analyte, nor was there any assay cross-reactivity. 
 

Acetaminophen Dopamine PCP 

Acetylsalicylic Acid Erythromycin Phenobarbital 
Allopurinol Fluoxetine Phenytoin 

Ampicillin Furosemide Probenecid 
Ascorbic Acid Hemoglobin Procainamide 

Bilirubin Human serum albumin Propranolol 

Caffeine Hydrocodone Quinidine 
Captopril Ibuprofen Sulfamethoxazole 

Chloramphenicol Indomethacin Theophylline 
Cholesterol Metoprolol Triglycerol 

Cocaine Morphine Trinitroglycerin 
Digoxin Nicotine Verapamil 

Diltiazem Nitrofurantoin Warfarin 
Dipyridamole Oxytetracycline 

 
14-4  Precision test 
Total imprecision of the Exdia PCT test with Exdia analyzer was determined in study using plasma based in-house control materials. 
Specimens spiked recombinant human PCT concentration at each level into negative human plasma pools were tested in 10 replicates per 
each level for 20 consecutive days. The within run and total coefficient of variance (CV) was calculated to determine assay precision. 

 

Expected value (ng/mL) 
Observed value (ng/mL) 

% Recovery 
Mean SD 

30.0 31.2 7.19 104.1 
27.7 26.2 1.52 94.6 

25.4 23.5 4.07 92.6 
23.1 24.4 3.89 105.7 
20.8 21.5 3.15 103.4 

18.5 19.2 2.72 103.9 
16.2 16.9 2.05 104.3 

13.9 14.3 2.50 102.7 
11.6 12.5 2.61 108.3 

9.3 10.6 0.60 114.3 
7.0 7.1 1.22 101.6 
5.5 5.6 0.75 101.5 

4.7 4.5 0.27 95.6 
2.5 2.3 0.26 92.9 
2.4 2.2 0.43 92.9 

0.7 0.8 0.08 109.3 
0.07 0.07 0.01 94.3 

14-6      Matrix comparison study 
To perform matrix comparison study between plasma and whole blood in Exdia PCT test, 13 different levels of analyte concentrations 
ranging from 0.4 ng/mL to 19.6 ng/mL were prepared by spiking analyte molecules into normal whole blood pool collected from 7 different 
healthy volunteers. Corresponding plasma specimens were prepared from each level of whole blood specimens by centrifugation. Each 
level of whole blood, serum, (anti-coagulant treated or no treated) or plasma specimens were run on the same lot of Exdia PCT test in 3 
replicates. The concentrations were measured using the analysis programs for plasma test on Exdia. Test result was analyzed by comparison 
with heparinized plasma sample using Passing-Bablok regression, and Spearman’s ranked correlation (ρ). In conclusion, they were 
correlated to heparinized plasma with 0.995 ~ 1.0 correlation coefficient and 0.93 ~ 1.08 regression slope. 
 

Matrix Ranges of result (ng/mL) Intercept (ng/mL) Slope Correl. Coeff. 

Serum 0.48 ~ 17.40 -0.041 1.051 1.000 

Whole blood  (no treatment) 0.45 ~ 14.37 -0.003 1.032 1.000 
EDTA plasma 0.48 ~ 19.56 -0.023 1.031 0.995 

EDTA whole blood 0.45 ~ 14.00 0.044 0.930 0.999 

Heparinized whole blood 0.47 ~ 15.76 -0.014 1.051 0.995 

14-7      Method comparison study 
The method comparison study was conducted using samples from patients who hospitalized through several departments (N=125, range 
0.06 ng/mL ~ 18.08 ng/mL). A comparison of PCT evaluation on the Exdia PCT test to Elecsys Brahms PCT test yields the following 
statistical data. 
 

     Concentration range (ng/mL)   Intercept (95% C.I.)   Slope (95% C.I.)   Correlation coefficient (rho)   

0.06 ~ 18.08 -0.0460 (-0.1333 ~ 0.0081) 1.2359 (1.1805 to 1.2989) 0.970 
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For more information or any questions about this product, please contact customer support at: 
support@precision-bio.com

  Collect specimen according to instructions in “SPECIMEN COLLECTION AND PREPARATION”. 
  Test cassette and sample should be brought to room temperature (20℃ ~ 30℃) prior to testing. 
  Remove the test cassette from the sealed pouch immediately before use. Label the cassette with patient or control identification. 

Another precision study using whole blood sample was conducted with recombinant human PCT spiked whole blood sample, collected 
from 3 healthy volunteers. Each whole blood was prepared into negative (no PCT spiked), low level positive (0.5 ng/mL) and high level 
positive (2.5 ng/mL). Within ID CV, between ID CV and total CV was calculated to determine assay precision using whole blood samples. 

Precision Biosensor Inc. 
306, Techno 2-ro, Yuseong-gu, 
Daejeon, 34036 

 
EC     REP 

mdi Europa GmbH 
Langenhagener Str. 71, 30855 
Langenhagen, Germany

  Using disposable transfer pipette (20L) provided, deliver 20L of whole blood sample into the sample well of the test 
cassette. For plasma sample, deliver 10L using the liquid handling pipette (not provided). 

  Deliver 80L of developer buffer to the developer well by using disposable pipette (80L). After injection the blood sample, the 
developer buffer should be added at 10 seconds (5 sec ~ 20 sec) to the cassette. 

  Read the results at 15 minutes (14.5 min ~ 15.5 min). The tested cassette should be analyzed by the Exdia analyzer according to the 

 

Expected concentration (ng/mL) Mean (ng/mL) Within ID CV (%) Between  ID CV (%) Total CV (%) 

Negative <0.07 N/A N/A N/A 

0.5 0.51 12.7 1.2 12.4 
2.5 2.45 11.9 7.1 13.5 

14-5  Recovery Studies 
 
plasmas containing high levels of recombinant PCT were diluted with normal human plasma to yield different dilution 
concentrations. Each diluted sample was tested using Exdia PCT test. The data shown in the table below demonstrated 
recovery rate between observed results and expected results at each concentration of PCT. Mean recovery ratio was 101.29%. 

Republic of Korea 
Tel: +82-42-867-6300 
Fax: +82-42-867-6302 
www.precision-bio.com 

Tel: +49 511 39 08 95 30 
e-mail: info@mdi-europa.com 
www.mdi-europa.com 
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