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Hepatitis C Virus (HCV) Quantitative Detection Kit (Real-time PCR) 

Instruction for Use (V1.1) 

 

[REF] UBP-H00450H 

[Specification] 50 tests/kit 

[Research Use Only] 

The HCV Quantitative Real-Time PCR Kit is used for detecting and quantitate Hepatitis C Virus (HCV) RNA in human 

blood plasma or serum samples with an aid of Quantitative Real-Time Polymerase Chain Reaction (qPCR) method. 

The hepatitis C virus (HCV) is a small, enveloped, single-stranded, positive-sense RNA virus. It is a member of the genus 

Hepatitis C virus in the family Flaviviridae. HCV is spread primarily by direct contact with human blood. It is a major cause 

of acute hepatitis and chronic liver disease, including cirrhosis and liver cancer. Detecting HCV RNA in blood will be helpful 

in determining the infection of HCV virus and monitoring disease progression and response to antiviral therapy. 

The kit can be used in conjunction with laboratory presentation and other laboratory markers for disease prognosis and for 

use as an aid in assessing viral response to antiretroviral treatment through measuring changes HCV RNA levels in blood. 

[Test Principle] 

This test kit is a quantitative real-time RT-polymerase chain reaction assay for detecting hepatitis C virus (HCV) RNA in 

human plasma and serum. Nucleic acids of HCV were extracted from plasma/serum using spin column. The conserved 

region of hepatitis C virus was selected as the detection target gene. The specific primers and fluorescent probe were designed. 

The fluorophore is attached at the 5' end of the probe and the quencher moiety is located at the 3' end. A separate probe with 

VIC fluorophore at the 5’ end is set as internal control in the assay to rule out the failure of amplification in cases where the 

target sequence is not detected. The extracted RNA was reversely transcribed into cDNA, and the fluorescence signal was 

detected by fluorescence quantitative PCR The quantitative detection of RNA in samples can be realized by the change of 

fluorescent signal value of RNA standard amplification; the processing process of samples to be tested and the existence of 

PCR inhibition reaction can be monitored by detecting whether the amplification of internal control standard is normal, so 

as to avoid false negative detection. 

[Kit Contents] 

No. Name Specification Description 

1 
HCV PCR reaction 

solution 
738 μL/vial×2 Buffer, Detection of K-ras conserved region primers and probes 

2 HCV Enzyme Mix 25 μL/vial×1 
Buffer, Endonuclease, primers and probes for detecting Gly12 

mutation 

3 

HCV Internal 

Control (IC) 
50 μL/vial×1 Buffer, primers and probes for detecting Gly13 mutation 

4 

HCV Quantitation 

Standard (QS) 1 
0.7 mL/vial×1 HCV Pseudo-virus at defined concentration 

5 HCV QS 2 0.7 mL/vial×1 HCV Pseudo-virus at defined concentration 

6 HCV QS 3 0.7 mL/vial×1 HCV Pseudo-virus at defined concentration 

7 HCV QS 4 0.7 mL/vial×1 HCV Pseudo-virus at defined concentration 

8 HCV Positive Control 0.7 mL/vial×1 developed HCV pseudo-virus solution 

9 HCV Blank Control 0.7 mL/vial×1 DNase/RNase free H2O 

Note: The contents in the kits of different batches are not interchangeable. 

Reagents required but not provided: 

DNA/RNA Extraction Kit: ULTRASSAY™ Extraction kits. (recommended), RNase/DNase-free microcentrifuge tube, 

RNase/DNase-free tips for pipettes,8-tube strips with attached caps for real time PCR, ethyl alcohol absolute, Pipette, Bench 

centrifuge, Thermostatic water bath, disposable gloves. 

[Storage Conditions and Shelf Life] 

HCV RNA quantitative kit should be stored in dark at temperature lower than -18°C stable with self-life about 9 months. 

Repeated freezing-thawing cycles (＜5 x) should be avoided. 

[Applicable Equipment] 

Applied Biosystems™ Real time PCR system 7500, ABI 7500FAST real-time PCR system, ABI QuantStudio™5 Real-time 

PCR system, LightCycler® 480 fluorescence quantitative PCR system, Bio-Rad CFX96 real-time fluorescence quantitative 

PCR instrument, Ultrassay XP96 Real Time qPCR System. etc. 

[Acceptable Specimens] 

Specimen collection 

Human blood plasma and serum are the most suitable sample materials for HCV detection. 2mL venous blood should be 

withdraw on the appropriate parts of the elbow bend, the forearm, or the back of the hand using sterile syringe and collected 

in standard specimen collection tubes or anticoagulation tubes (EDTA·K2 or Sodium citrate). 

The whole blood should be centrifuged at 1600 rpm for 20 minutes within 4 hours to separate serum or plasma. The separated 

serum or plasma must be transferred to a sterile centrifuge tube. Be sure not to draw red cell in transferring. 

Blood specimen in tube with Heparin sodium as anticoagulant cannot be used in the assay. 

Storage The specimen should be kept at 2~8°C no longer than 1 week, -18°C for no longer than 6 months and -70°C for 

longer term preservation. Repeated freezing-thawing should be avoided. 

Transportation 

Specimen should be transported frozen using sealed container with ice bag or drikold. 

[Test Procedures] 

Reagent preparation (Reagent preparation Area) 

Take out the reagents in kit package and thaw them completely at ambient temperature. Estimate the number(N) of samples 

tested, which includes the number of negative controls (1 tube), Positive controls (1 tube), quantitate standards (4 tubes) and 

specimens prepared. 

Reagents for amplification: based on the estimated number(N) of testing samples, prepare PCR tubes and PCR-Mix in light 

of the ingredients in table 1. Pipette 30μL PCR-Mix into each PCR tube. 

Table1 Ingredients of PCR-Mix 

Ingredient Quantity 

HCV PCR reaction solution 29.5μL×N 

Reverse transcriptase 0.5μL×N 

Transfer all the prepared reagents and testing kit into sample processing area. 



FOR RESEARCH USE ONLY! 

Hepatitis C Virus (HCV) Quantitative Detection Kit (Real-time PCR) Instruction for use                              - 2 - 

Sample processing (Sample processing Area) 

Take 1.5 mL RNase/DNase-free microcentrifuge tubes and pipette 140μL blank control, positive control, QS1-4 and 

specimens into the tube, respectively. Mark the tube clear ID or name of the samples. 

Add 1ul internal control into each tube respectively and mix them thoroughly followed by brief centrifuge. 

Recommended extraction kits were validated. Please operate the extraction in line with manufacturer’s instruction. 

The extracted RNA should be tested immediately. 

Add sample (Sample processing Area) 

Pipette 20μL of the extracted RNA of blank control, positive control, QS1-4 and specimens, respectively, into the tubes 

preloaded PCR-Mix. Cap them tightly and centrifuge at 2000 rpm for about 10 seconds. Transfer the PCR tubes to 

Amplification Area. 

PCR amplification (Amplification Area) 

Place the PCR tubes into the racks in thermocycler and set their name and standard concentration as per location in cycler 

of blank control, positive control, QS1-4 and specimens. 

Set the fluorescent channel as follows. 

FAM channel (Reporter: FAM, Quencher: None) for HCV-RNA；VIC/HEX channel (Reporter: VIC/HEX, Quencher: 

TAMRA) for internal control； Sample Volume,50ul. 

Please refer to the manufacturer’s instruction of the thermal cycler for detailed information on channel. 

Configure the Thermal cycle protocol as follows and run it after storing the parameters. 

Step Temperature Duration Cycles 

1 
50°C 15 minutes 

1 
95°C 10 minutes 

2 
95°C 15 seconds 

5 
95°C 45 seconds 

3 
95°C 15 seconds 

40 
55°C 45 seconds (Fluorescence measure) 

Results Analysis 

Applied Biosystems™ ABI7500/ABI7500Fast PCR system 

Baseline starting point at 3 and ending at 15. 

The threshold of each fluorescent channel should be set separately. In setting the threshold for a channel, the blank control 

should be selected firstly and click off the Automatic standard curve by changing the option from “  Auto” to “□Auto”. Set 

the threshold manually just above the maximum level of blank control curve (random noise curve) at FAM channel. 

[Reference Range] 

Through reference range research, Ct values in the assay were determined as 36 for HCV RNA and 35 for internal control. 

If Ct value is no higher than 36 in FAM channel, the specimen is HCV RNA positive tested by the assay. Ct value in VIC 

channel is no higher than 35, the internal control is positive tested by the assay. 

[Explanation of Test Results] 

If Ct at FAM channel is no higher than 36 and standard curve is in Sigmoidal shape, the result is determined quantitatively 

as follows. 

Quantitative value of HCV RNA be in the range of 1×102 IU/mL~1×108 IU/mL, the result is acceptable and should reported. 

In case that the quantitative value of HCV RNA be higher than 1.0×108 IU/mL, record it as “higher than 1.0×108 IU/mL”. 

Alternatively, dilute the specimen into 1.0×102~1.0×108IU/mL of HCV virus load using healthy human serum and retest, 

the dilution rates will be used to calibrating the retest result and get the exact HCV RAN load in specimen. 

Quantitative value of HCV RNA in the range of 5.0×101 IU/mL~1.0×102 IU/mL with Ct value of internal control not higher 

than 35 indicate that HCV RNA load in specimen is very low. The result can be reported directly with clear clarification that 

the testing result be just for information. 

Quantitative value of HCV RNA lower than 5.0×101 IU/mL with Ct value of internal control no higher than 35 indicate that 

HCR RNA in specimen is lower than LOD of the assay. The specimen should be retested. If the retest result is quantitative 

value of HCV RNA lower than 5.0×101 IU/mL with Ct value of internal control no higher than 35, the result can be reported 

directly with clear clarification that the testing result be just for information. 

If Ct value at FAM channel is 0 or no value measured, and Ct value of internal control is not higher than 35, report directly 

that HCR RNA in specimen is lower than LOD of the assay. In case that Ct value of internal control is higher than 35 or not 

measured, test of the specimen is invalid, and causes should be figured out. The specimen should be retested. Exceptional 

Ct of internal control can possibly attribute to RNA lost in extraction procedures or presence of any RT-PCT inhibitors. 

A specimen with result of “Not Detected” cannot be presumed negative of HCV RNA. The final decision should be made 

combining other laboratory information. The follows can lead to the negative testing results of HCV DNA. 

Incorrect operations in sample collection, transportation or processing. 

Very low concentration of HCV in the specimens. 

Mutations within the highly conserved regions of the viral genome covered by the kit’s primers and/or probe may result in 

under-quantitation or failure to detect the presence of the virus. 

Unproved external interference factors, such as anti-viral drugs. 

Patients infected by virus or bacterium rather than HCV. 

[Limitations of Test Method] 

The Results of HCV PCR is just for information in laboratory practices to assess infection condition of patients and their 

viral response to antiviral treatment combining with laboratory presentation and other laboratory markers. 

Optimal performance of this test requires appropriate specimen collection, storage, and transport to the test site. 

The instruments and assay procedures can reduce the risk of false positive or cross-contamination in Nucleic acid extraction 

and amplification product. Good laboratory practice and the procedures specified in this package insert should be carefully 

adhered. 

Mistakes in laboratory operation, mutations within the highly conserved regions of the viral genome covered by the kit’s 

primers and/or probe, may result in under-quantitation or failure to detect the presence of the virus. 

Quantitative value of HCV RNA is related to the virus loads while compromised in the assay by some factors including 

sample collection method, patient’s condition (age, symptoms, etc.) and stage of infection. 

[Product Performance] 

The kit package is well kept, and liquid reagents are clear and transparent without insoluble sediments. 

The assay was validated separately by National negative Standard of HCV RNA N1-N10 and manufacturer’s negative 

reference N1-N5. The coincidence rates of the assay with both negative references are 100%. 

The assay was validated separately by National positive Standard of HCV RNA P1-P10 and manufacturer’s positive 

reference P1~P5. The coincidence rates of the assay with both positive standards are 100%. 

The assay was validated using National standard panel for LOD of HCV virus respectively at dilution concentration of 

106IU/mL,105IU/mL,104IU/mL,103IU/mL,102IU/mL and 50IU/mL and using manufacturer’s reference S1-S6 for 

sensitivity. LOD of the assay is 50IU/mL in term of concentration and S1-S6 are all detectable. 
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The assay was used to detect the diluted National standards of HCV RNA LOD (final concentration at 

106IU/mL,105IU/mL,104IU/mL,103IU/mL,102IU/mL) and the manufacturer’s reference for sensitivity of HCV(S1~S5). 

the correlation coefficient (r) between actual detect value and estimated theorical value are established, higher than 0.95. 

The quantitative range of the assay well agreed with the National standard of concentration. Please refer to following table 

for detailed comparison. 

Concentration (IU)/mL Quantitative Concentration Range (IU/mL) 

10
6
 5×10

5
~4×10

6
 

10
5
 5×10

4
~4×10

5
 

10
4
 5×10

3
~4×10

4
 

10
3
 5×10

2
~4×10

3
 

10
2
 5×10

1
~4×10

2
 

Precision analysis: the assay was used to detect the specimens from manufacturer’s reference in 10 replicates, the Coefficient 

of Variation (CV) of Ct was used to evaluate the intra-batches and inter-batches variability. They are all less than 5%. 

Quantitative concentration Interval of the Kit is between 102IU/mL and 1*108IU/mL. The lower limit of quantitation is 

102IU/mL and lower limit of detection is 50IU/mL, which has been verified by HCV genotype 1b,2a and 3b. 

Anticoagulants EDTA·K2 (at concentration no higher than 10mg/mL) and Sodium Citrate (at concentration no higher than 

15mg/mL) do not compromise the assay’s performance in detecting HCV RNA. Specimens with elevated levels of Bilirubin 

(≤20mg/dl), free hemoglobin(≤400mg/L), triglyceride(≤800mg/dl) and total IgG(≤ 5mg/mL), and treatment history by 

interferon ( ≤600Unit/mL) and ribavirin( ≤10mg/mL), do not influence the system. 

A potential cross-reactivity of the HCV PCR Kit was tested and none of the tested pathogens and human genome have been 

reactive. No cross-reactivities appeared with mixed infections. The tested pathogens include HCV, Cytomegalovirus, EB 

virus, HIV, HBV, HAV, Syphilis, Human Herpesvirus-6, HSV-1/2, Influenza A, Propionibacterium Acnes, Staphylococcus 

Aureus and Candida albicans. 

[Precautions] 

HCV virus is potentially contagious. The appropriate operations from specimen collection, storage and transportation, and 

laboratory test should be strictly manipulated in line with relevant regulation of biosafety and molecular laboratory 

management. The staff involved into the specimen preparation should be protected from any infection. 

 

Separate laboratory areas are dedicated to performing predefined procedures of the assay. 

1st Area: Preparation Area—Prepare testing reagent； 

2nd Area: Sample processing—Process the specimen and controls； 

3rd Area: Amplification Area—PCR conducted. 

All materials used in one area should always be remained in the area and should not be moved or used in another area. After 

the assay procedures, the workbench and lab supplies should be cleaned and disinfected timely. 

Thaw all kit components thoroughly at room temperature (15–25°C) before starting an assay. 

RNA kept at −70°C should be thawed on ice and centrifuge briefly prior to test. 

When pipetting the samples into the PCR tubes, care should be taken to ensure the samples exactly pipetted into the reaction 

mix and avoid sticking the samples to the inside tube wall. The tubes should be capped fasten immediately after the addition. 

For the negative result of specimen in the assay, the signal of internal control should be considered to assess the correctness 

in operations of sample processing and reagent preparation and the presence of inhibitor, avoiding any possibility of false 

negative results. 

After the protocol of amplification is done, remove PCR tubes from the thermal cycler and seal them in a sealable plastic 

bag, discard them to designated waste bins. 

Ensure that no foam or bubbles are present in the reagent tubes when pipetting specimens, controls, calibrators, or 

amplification Reagents. Ensure all PCR tubes capped fasten before loading them into the thermal cycler to avoid any possible 

leakage and contamination. 

The workbench and lab supplies should be cleaned and disinfected regularly using 75% ethanol or UV light. 

All pipette tips and centrifuge tubes in the assay should be DNase/RNase-free. The used centrifuge tubes and pipette tips 

should be discarded in the waste bin with disinfectant and disposed with other laboratory wastes after decontamination. 
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