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INTENDED USE 

The hsCRP CLIA is intended for the quantitative determination of C-reactive protein (CRP) in human 
serum.   

 

INTRODUCTION OF CHEMILUMINESCENCE IMMUNOASSAY 

Chemiluminescence Immunoassay (CLIA) detection using  Microplate luminometers provides a 
sensitive, high throughput, and economical alternative to conventional colorimetric methodologies, such 
as Enzyme-linked immunosorbent assays (ELISA).    
ELISA employs a label enzyme and a colorimetric substrate to produce an amplified signal for antigen, 
haptens or antibody quantitation. This technique has been well established and considered as the 
technology of choice for a wide variety of applications in diagnostics, research, food testing, process 
quality assurance and quality control, and environmental testing. The most commonly used ELISA is 
based on colorimetric reactions of chromogenic substrates, (such as TMB) and label enzymes.  
Recently, a chemiluminescent immunoassay has been shown to be more sensitive than the 
conventional colorimetric method(s), and does not require long incubations or the addition of stopping 
reagents, as is the case in some colorimetric assays.  Among various enzyme assays that employ light-
emitting reactions, one of the most successful assays is the enhanced chemiluminescent immunoassay 
involving a horseradish peroxidase (HRP) labeled antibody or antigen and a mixture of 
chemiluminescent substrate, hydrogen peroxide, and enhancers.  
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The CLIA Kits are designed to detect glow-based chemiluminescent reactions. The kits provide a 
broader dynamic assay range, superior low-end sensitivity, and a faster protocol than the conventional 
colorimetric methods.  The series of the kits covers Thyroid panels, such as T3, T4, TSH, Hormone 
panels, such as hCG, LH, FSH, and other panals.  They can be used to replace conventional 
colorimetric ELISA that has been widely used in many research and diagnostic applications.  
Furthermore, with the methodological advantages, Chemiluminescent immunoassay will play an 
important part in the Diagnostic and Research areas that ELISAs cannot do.  
The CLIA Kits have been validated on the MPL1 and MPL2 microplate luminometers from Berthold 
Detection System, Lus2 microplate luminometer from Anthos, Centro LB960 microplate luminometer 
from Berthold Technologies, and Platelumino from Stratec Biomedical Systems AG. We got 
acceptable results with all of those luminometers. 

 

SUMMARY AND EXPLANATION OF TEST 

C- Reactive protein (CRP) was identified by Tilet and Francis (1930) in the plasma of patients with 
pneumonia, and was named for its ability to bind and precipitate the C-polysaccharide of 
pneumococcus.1,2  It is an alpha globulin with a molecular mass of approximately 110,000 to 140,000 
daltons, and is composed of five identical subunits, which are noncovalently assembled as a cyclic 
pentamer.3  CRP is synthesized in the liver and is normally present as a trace constituent of serum or 
plasma at levels less than 0.3 mg/dl.2,4,5,6  Its physiological roles are numerous and varied, but with 
several functions similar to those of immunoglobulins, CRP appears to function in host defense. 1 
CRP is one of the acute-phase proteins, the serum or plasma levels of which rise during general, 
nonspecific response to a wide variety of diseases.  This include infections by gram-positive and gram-
negative organisms, acute phase of rheumatoid arthritis, abdominal abscesses, and inflammation of the 
bile duct.3  CRP may also be found in patients with Guillain-Barre syndrome and multiple sclerosis, 
certain viral infections, tuberculosis, acute infectious hepatitis, many other necrotic and inflammatory 
diseases, burned patients and after surgical trauma.3,7,8  
Although the detection of elevated levels of CRP in the serum is not specific for any particular disease, 
it is a useful indicator of inflammatory processes.9  CRP levels rise in serum or plasma within 24 to 48 
hours following acute tissue damage, reach a peak during the acute stage (approximately 1000x 
constitutive level) and decrease with the resolution of inflammation or trauma.1,10,11  The concentration 
increase of CRP in human serum or plasma may last for several days before decreasing to normal 
levels.10-12   
The detection of CRP is a more reliable and sensitive indicator of the inflammatory process than the 
erythrocyte sedimentation rate13, which may also be influenced by physiological changes not 
associated with an inflammatory process.  Current testing methods including latex agglutination, 
nephelometry, and radial immunodiffusion (RID) have the general disadvantages of low sensitivity, 
whereas enzyme-linked immunosorbent assays (ELISA) provide the highest sensitivity and 
specificity.14-16 
As elevated CRP values are always associated with pathological changes, the CRP assay provides 
useful information for the diagnosis, therapy and monitoring of inflammatory processes and associated 
disease. 10-13  Additionally, measurement of CRP by high-sensitivity CRP assays may add to the 
predictive value of other cardiac markers (myoglobin, creatine-kinase-MB, troponin I and T), which are 
used to assess the risk of cardiovascular and peripheral vascular disease.17-23 As increases in CRP 
values are non-specific, they should not be interpreted without a complete patient history evaluation, 
and measurements of CRP should be compared to previous values. 
 

TEST PRINCIPLE 

The hsCRP CLIA is based on the principle of a solid phase two-site immunoassay.  The assay system 
utilizes a unique monoclonal antibody directed against a distinct antigenic determinant on the on the 
CRP molecule.  This mouse monoclonal anti-CRP antibody is used for solid phase immobilization (on 
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the microtiter wells).  Another anti-CRP antibody is in the antibody-enzyme (horseradish peroxidase) 
conjugate solution.   
The CRP molecules present in the standard solution or serum are "sandwiched" between the two 
antibodies.  Following the formation of the coated antibody-antigen-antibody-enzyme complex, the 
unbound antibody-enzyme labels are removed by washing. The horseradish peroxidase activity bound 
in the wells is then assayed by adding the substrate reagents and undergoing the chemiluminescent 
reactions. The intensity of the emitting light from the associated well is proportional to the amount of 
enzyme present and is directly related to the amount of CRP antigen in the sample.  By reference to a 
series of CRP standards assayed in the same way, the concentration of CRP in the unknown sample is 
quantified. 
 

MATERIALS AND COMPONENTS 

Materials provided with the test kits: 
1.   Antibody-Coated Wells (1 plate, 96 wells) 
2.   Microtiter wells coated with mouse monoclonal anti-CRP. 
3.   Reference Standard Set (1.0 ml/vial) 
4.   Contains 0, 5, 10, 25, 50 and 100 ng/ml CRP in liquid with preservatives, ready to use. 
5.   hsCRP Sample Diluent (60 ml/vial) 
6.   CRP Enzyme Conjugate Reagent (12 ml/vial)  
7.   50x Washing Buffer, 15 ml 
8.   Chemiluminescence Reagent A, 6.0 ml 
9.   Chemiluminescence Reagent B, 6.0 ml 

Materials required but not provided: 
1. Distilled water. 
2. Precision pipettes: 0.05ml, 0.1ml, 0.2ml  
3. Disposable pipette tips. 
4. Glass tube or flasks to mix Reagent A and B. 
5. Microtiter well reader. 
6. Vortex mixer or equivalent. 
7. Absorbent paper. 
8. Graph paper. 
 

REAGENT PREPARATION 

1. All reagents should be allowed to reach room temperature (18-25˚C) before use, and mixed by gently 
inverting or swirling prior to use.  Do NOT induce foaming. 

2. Patient serum should be diluted 100 fold prior to use.  Prepare a series of small tubes (i.e., 1.5 ml 
microcentrifuge tubes) and mix 5 µl of serum with 500 µl (0.500 ml) Sample Diluent.  DO NOT 
DILUTE THE STANDARDS. 

3. Samples with expected CRP concentrations over 10 mg/l may be quantitated by further dilution (10 
fold) of the 100-fold diluted solution with sample diluent (i.e., 10 µl of the 100-fold diluted sample to 
90 µl sample diluent). 

4. To prepare substrate solution, make a 1:1 mixing of   Reagent A with Reagent B right before use.  
Mix gently to ensure complete mixing.  Discard excess after use. 

5. Prepare the washing solution by diluting 1 part of the 50X Washing Buffer Concentrate  to 49 parts 
of distilled water. 

 

ASSAY PROCEDURE 
 

1.   Patient serum and control serum should be diluted 100 fold prior to use.  See Reagent   
      Preparation.  PLEASE DO NOT DILUTE THE STANDARDS. 
2.   Secure the desired number of coated wells in the holder. 

3.   Dispense 50 l of CRP standards, DILUTED specimens, and DILUTED controls (Optional   
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      Supplied) into appropriate wells.   

4.   Dispense 50 l of Sample diluent into each well.  Thoroughly mix for 30 seconds.  It is very   
      important to mix completely. 

5.   Incubate at room temperature (18-25 C) for 30 minutes. 
6.   Remove the incubation mixture by flicking plate contents into a waste container.  Rinse and flick the   
      microtiter wells 5 times with deionized or distilled water.  Do not use tap water.   
7.   Strike the wells sharply onto absorbent paper or paper towels to remove all residual water droplets. 

8.   Dispense 100 l of CRP Enzyme Conjugate Reagent into each well.   

9.   Thoroughly mix for 30 seconds.  Then Incubate at room temperature (18-25 C) for 30 minutes. 
10. Remove the incubation mixture by flicking plate contents into a waste container.  Rinse and flick the   
      microtiter wells 5 times with deionized or distilled water.  Do not use tap water.   
11. Strike the wells sharply onto absorbent paper or paper towels to remove all residual water droplets. 

12. Dispense 100l Chemiluminescence substrate solution into each well. Gently mix for 5 seconds.  
13. Read wells with a chemiluminescence microwell reader 5 minutes later. (between 5 and 20 min.   
      after dispensing the substrates). 
 
Important Note: 
1. The wash procedure is critical. Insufficient washing will result in poor precision and falsely elevated 

absorbance readings. 
2. If there are bubbles existing in the wells, the false readings will be created.  Please use distilled 

water to remove the bubbles before adding the substrate. 
 

CALCULATION OF RESULTS 

1. Calculate the average read relative light units (RLU) for each set of reference standards, control, 
and samples. 

2. We recommend using proper software to calculate the results.  The best curve fitting used in the 
assays are 4-parameter regression or cubic spline regaression.  If the software is not available, 
construct a standard curve by plotting the mean RLU obtained for each reference standard against 
CRP concentration in ng/ml on linear graph paper, with RLU on the vertical (y) axis and 
concentration on the horizontal (x) axis.   

3. Using the mean absorbance value for each sample, determine the corresponding concentration of 
CRP in ng/ml from the standard curve. 

 

EXAMPLE OF STANDARD CURVE 

Results of a typical standard run are shown below. This standard curve is for the purpose of illustration 
only, and should not be used to calculate unknowns.  It is required that running assay together with a 
standard curve each time. The calculation of the sample values must be based on the particular curve, 
which is running at the same time. 
 

CRP Relative Light Units (RLU) 
 (104) (ng/ml) 

0 4 
5 14 
10 24 
25 61 
50 130 

100 277 
 

LIMITATIONS OF THE PROCEDURE 

1.   Reliable and reproducible results will be obtained when the assay procedure is carried out with a   
      complete understanding of the package insert instructions and with adherence to good laboratory   
      practice. 
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2.   The results obtained from the use of this kit should be used only as an adjunct to other diagnostic   
      procedures and information available to the physician. 
3.   Serum samples demonstrating gross lipemia, gross hemolysis, or turbidity should not be used with   
      this test. 
4.   The wash procedure is critical.  Insufficient washing will result in poor precision and falsely elevated   
      absorbance readings. 
5.   Patient samples may contain human anti-mouse antibodies (HAMA) that are capable of giving     
      falsely elevated or depressed results with assays that utilize mouse monoclonal antibodies.  This   
      assay has been designed to minimize interference from HAMA-containing specimens.    
      Nevertheless, complete elimination of this interference from all patient specimens cannot be   
      guaranteed.  A test result that is inconsistent with the clinical picture and patient history should be   
      interpreted with caution. 
6. Absorbance is a function of the time and temperature of  incubations. It is recommended to have all       
      reagents and samples caps remove, all needed wells secured in holder and assigned. It will ensure   
      the equal elapsed time for each pipetting without interruption. 

 

EXPECTED VALUES 

It is recommended that each laboratory establish its own normal range based on the patient population.  
However, based on published literature healthy individuals are expected to have CRP values as 
follows:26   

Neonatal serum:10 to 350 ng/ml  
Adult serum: 68 to 8200 ng/ml  
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