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REF 1N015 
 

STAT-NAT® 

HHV-6 

 

Lyophilized mix for quantitative detection of HHV-6 
(Herpes Virus-6) in Real-Time PCR  
REAGENT: 6 x (8 x 0.025) mL                                                                     
BUFFER: 1 x 1.5 mL + 1 x 1.0 mL                                  
STANDARD: 3 x (4 x 0.1) mL                                           48                                                                                 
 

 

NOTE: This package insert must be read carefully prior to product use. Package insert instructions must be followed accordingly. 
Reliability of assay results cannot be guaranteed if there are any deviations from the instructions in this package insert. 
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INTENDED USE 
The product STAT-NAT® HHV-6 is a quantitative assay for 
nucleic acid amplification in Real-Time PCR for the identification 
of  HHV-61 in DNA samples extracted from Plasma/Serum/BAL/ 
Swab/CSF. 
 
PRINCIPLE 
STAT-NAT® HHV-6 allows the detection of HHV-6 in samples of 
symptomatic patients suspected of acute respiratory infection or 
gastroenteritis. Children and immunocompromised individuals 
are more severely impacted by HHV-6 infections. The kit allows 
the identification of HHV-6, starting from samples extracted from 
Plasma/Serum/BAL/Swab/CSF2. 
STAT-NAT® HHV-6 is a freeze-dried Real-Time PCR test that 
allows to perform an assay without intermediate manual steps 
for setting up reaction mixtures. Its single tube test, composed 
of a lyophilized and stable amplification mix at room 
temperature, minimizes any potential risks arising from pipetting 
errors and contamination. The STAT-NAT® HHV-6 test consists 
of an optimized reaction mixture, an enzyme for polymerization 
(Hot Start Polymerase), magnesium chloride, primers, probes 
and dNTPs. The use of a Hot Start Polymerase inhibits the 
enzymatic activity before the beginning of the thermal cycles, 
allowing the reduction or elimination of non-specific products. 
Primers and specific probes guarantee the sensitivity and 
specificity of the product. The endogenous Internal Control (IC) 
(beta-globin) of the kit provides indications on the functionality 
of the system and on the absence of inhibitors of polymerase 
activity, which could cause false negatives. 
 
REAGENTS 
Reagents, correctly stored at 15-30 °C, are stable up to the 
expiration date indicated on the package. Use only undamaged 
packages. 
 
Kit Components: 
REAGENT:  
6 strips x 8 0.2mL PCR -tube containing a lyophilized master 
mix composed of: 
- MgCl2; 
- dNTPs (dATP, dCTP, dGTP e dTTP); 
- Hot Start Taq polymerase; 
- Specific primers; 
- Specific probes; 
- Reaction buffer. 
STANDARD:  
3 x Dried Down Standard Curves: 
STAT-NAT® HHV-6 Standard 1 1 x 103 copies/µL (brown cap) 
STAT-NAT® HHV-6 Standard 2 1 x 102 copies/µL (violet cap) 
STAT-NAT® HHV-6 Standard 3 1 x 101 copies/µL (yellow cap) 
STAT-NAT® HHV-6 Standard 4 1 x 100 copies/µL (orange cap) 
 
 
 
 
 
 

BUFFER: 
1 x 1.0 mL STAT-NAT® Reconstitution Buffer (red cap)   
1 x 1.5 mL STAT-NAT® STD Curve Buffer (blue cap) 
The STAT-NAT® STD Curve Buffer could be used as No 
Template Control (NTC). 
 
CALIBRATION 
Use only the standards provided in the kit. 
 
QUALITY CONTROL 
The Internal Control of the assay provides indications on the 
functionality of the system and on the absence of polymerase 
inhibitors that might cause false negatives.  
 The expected threshold cycle (Ct) of the Internal Control is 
between 10 and 16. Higher Ct could be related to poor quality of 
the extracted nucleic acid.  
It is necessary to validate each diagnostic run using: 
- a NTC (i.e. STAT-NAT® STD Curve Buffer) 
- a positive control (i.e. Standard curve points) 
 
SAMPLE 
Plasma/Serum/BAL/Swab/CSF collected following the proper 
laboratory procedure. 
 
INSTRUMENTATION AND MATERIALS REQUIRED BUT 
NOT PROVIDED 
General molecular laboratory equipment: variable volume 
pipettes, sterile disposable plastics, Real-Time PCR 
thermalcycler (Validated instruments: Bio-Rad CFX96, ABI 
QuantStudio 5) Reagents: DNA extraction system, DNA 
template (best results are obtained with high quality DNA).  
 
NOTES AND LIMITATIONS 
In order to avoid erroneous results: 
- Examine the product before use to verify that the content has 
a solid, white appearance (Figure 1). Please discard the product 
that appears with signs of moisture contamination; 
- The product must be handled by staff trained in molecular 

biology techniques, such as nucleic acids extraction, 
amplification and detection; 

- It is required to keep separated the sample extraction area, the 
reagent preparation area and the amplification/detection area. 

 
 

 
 
 
 
 
 

 

 
 
Figure 1 
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INSTRUCTIONS FOR USE 
Cut the aluminum envelope at the point indicated by the lateral 
notches. Each aluminum envelope contain a single 8-tube strip 
and a small orange silica gel.  
Remove the strip from the envelope. It is recommended to use 
the entire 8-tube strip in a single session. Store the kit at room 
temperature. Ensure that the envelope is always well sealed 
and that the silica gel is still inside. 
 
Waste the aluminium pouch and its content if the silica gel turns 
from orange to green 
 
PROCEDURE: 
Real-Time PCR cycling parameters setting: 
1. Before starting the reaction, turn on the equipment (Real-

Time PCR thermalcycler and computer), and open the 
dedicated software program. 

2. Set the detector for the target probe with reporter “FAM” and 
quencher “none”. 

3. Set the detector for the Internal Control of reaction with reporter 
”JOE/HEX/VIC” and quencher “none”. 

4. In the Passive Reference field, if requested, select “none”. 
 
 

Reaction set up 
1. Extract DNA from the samples to be examined (Qiagen, 

Stratec Instruments) (extraction system not included in the 
kit). 

2. Reconstitute and mix each STAT-NAT® HHV-6 Standard with 
100 μL of STAT-NAT® STD Curve Buffer. Wait for at least 15 
minutes before use. 

3. Prepare the negative controls. 
4. Arrange the necessary number of test tubes. 
5. Add the components listed in Table A to the lyophilized mix 

in each test tube.  

Table A 
 
6. The lyophilized mix will dissolve in few seconds. 
7. Make sure that there are no air bubbles; if so, remove them 

by aspiration with the tip of the pipette. 
8. Perform Real-Time PCR using the thermal profile shown in 

Table B.  
 

Segment Cycle 
number Temperature Time  

1 1 95 °C 2 min  
 

2 
 

10 
95 °C 15 sec Fluorescence 

detection OFF 60 °C 60 sec 

3 35 95 °C 15 sec Fluorescence 
detection ON 60 °C 60 sec 

 Table B 
 
9. After use discard the residue of the reconstituted STAT-NAT® 

HHV-6 Standards. 
 
Validation of the session 
The analysis of the results is carried out directly using the specific 
management software. 
Set threshold values as indicated in table C: 

 
Instrument FAM JOE/HEX/VIC 
BioRad CFX 96 5% 

fluorescence 
value relative 
to Standard 1  

5% of the highest IC 
fluorescence value 
among samples  

ABI Quant Studio5 

Table C 
Check the amplification curves for positive and negative 
controls, as indicated in the table below (Table D): 

Standard 
Interpretation 

FAM (Ct) Result 

St.1 16.1 ± 2 VALID 
St.2 19.4 ± 2 VALID 
St.3 22.7 ± 2 VALID 
St.4 26.0 ± 2 VALID 
NTC No signal VALID 
NTC Signal NOT VALID 

Table D 
Expected values for the amplification curves 

R2 > 0.98 Slope < -3.0 
Table E 

The session is to be considered NOT VALID and to be repeated 
in the event that: 
• The negative control / NTC provided a positive result; 
• Samples with negative results did not show an amplification 
of the internal control (JOE/HEX/VIC). 

Figure 2 shows examples of amplification curves in a linear scale. 

Figure 2 
INTERPRETATION OF RESULTS 
- FAM signal indicates the successful amplification of the specific  
  sequence for HHV-6 identification; 
- HEX/JOE/VIC signal indicates the successful amplification of 
the   specific sequence for Internal Control (See Table F). 

 
HHV-6 

Detection 

   
Interpretation 

 

FAM JOE/HEX/VIC 
(I.C.) Result 

YES YES  YES  VALID 
YES YES  NO VALID* 
NO NO YES  VALID# 

-  NO NO NOT VALID 
Table F 
*High concentrated samples could inhibit the Internal Control 
amplification.  
#In samples that are negative, it is not excluded that there is a 
HHV-6 DNA concentration lower than the assay’s sensitivity limit. 

Components Volume per test 
tube/reaction 

STAT-NAT® Reconstitution 
Buffer 15 μl 

Extracted DNA or reconstituted 
STAT-NAT® HHV-6 Standard or 
NTC 

10 μl 

Final Reaction volume 25 μl 
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Limit of Detection (LoD) 
The analytical sensitivity of the assay, as limit of detection, was 
determined using a dilution panel of HHV-6 DNA from 106 to 2 
copies/reaction.  
LOD was calculated on 30 replicates of samples with a 
concentration of 5 copies/reaction with 95% probability to have 
a positive result (Table G). 
 

 
Limit of Quantification (LoQ) 
The lowest concentration of DNA in a sample that can be 
quantitative determined with acceptable precision and accuracy 
under the stated conditions of test. 
LOQ was calculated on different decreasing levels obtained by 
dilutions x 30 replicates with 95% probability to have a positive 
result (Table G). 
 

 
Limit of Detection  

95% 5 copies/reaction 
Limit of Quantification  

 95% 5 copies/reaction 
 Table G 
 
Statistical analysis of the obtained data was performed using the 
linear Probit regression.  
 

 
CROSS-REACTIVITY 
To evaluate the Cross-Reactivity, 6 different viral pathogens 
were tested.(Table H). 

 
 
 
   
 
 
 
 
 
 
 
 
 
 
 

Table H 
 

Linearity: 
- between 5 and 107 copies/reaction (Bio-Rad CFX96) 
- between 5 and 107 copies/reaction (ABI QuantStudio5) 

 
TROUBLESHOOTING: 
Weak or no signal in Positive Control: 
1. Real-Time PCR conditions do not comply with the 

instructions in the kit insert: 
- The Positive Control was not added to the reaction. Repeat 

test; 
- Check the Real-Time PCR cycling parameters protocol and 

select the fluorescence channels reported in the kit insert. 
2. Primers/probes degradation: the reagent storage conditions 

do not comply with the instructions in the kit insert: 
- Check the kit storage conditions; 
- Check the kit expiration date. 

 
 
 

Weak or no signal in Internal Control. 
1. Inhibitory effect of the sample: genomic DNA with a low 

quality extraction. The result is NOT VALID: 
- Ensure to use a validated DNA extraction method and follow 

carefully the instructions reported in the kit insert. 
- Repeat the test using the same extracted DNA sample. If the 

result is still negative, repeat the extraction step using the 
same primary sample. Otherwise, collect a new primary 
sample and repeat the test. 

2. Pipetting error: Reagents or sample absence: 
- Repeat the test.  

3. Primers/probes degradation: the reagent storage conditions 
do not comply with the instructions in the kit insert: 

- Check the kit storage conditions. 
- Check the kit expiration date. 

4. Wrong selection of channel/filter. Real Time PCR conditions 
do not comply with the instructions in the kit insert: 

- Check the Real Time PCR cycling parameters protocol and 
select fluorescence channels reported in the kit insert. 

 
No FAM o JOE/HEX/VIC signal: 
1. Inhibitory effect of the sample: genomic DNA with low quality 

extraction. The result could be a false negative. The result is 
NOT VALID: 

- Ensure to use a validated DNA extraction method and follow 
the instructions reported in the kit insert carefully. 

2. The product could contain moisture contamination: 
- Check the kit storage conditions; ensure that the envelope is 

always well sealed and that the silica gel is still inside. 
- Check if the silica gel turns from orange to green. 
- Check the kit expiration date. 

 
FAM signal in the negative control: 
1. Contamination during the Real Time PCR preparation 

procedure: all results are NOT VALID:  
- Clean the workbench and all the instruments; 
- Handle Positive Control at the end of Real Time PCR 

procedure; 
- Repeat Real Time PCR using a new set of reagents. 

 
Fluorescence intensity variability: 
1. The Master Mix is not well reconstituted: 

- Repeat the Real Time PCR procedure carefully. 
2. Air bubbles trapped in the PCR tubes:  

- Remove air bubbles before starting the Real Time PCR run. 
 
No signal at all: 
1. Check the performance of the thermalcycler:  

- Carry out the instrument calibration. 
2. Primers/probes degradation: the reagent storage conditions 

not comply with the instructions in the kit insert: 
- Check the kit storage conditions. 
- Check the kit expiration date. 

 
Error message given by the Real Time PCR instrument: 
Consult the Instrument User Manual or contact the local 
technical support. 
 
Duplicate samples do not reproduce identical results. 
The Ct values of identical samples may differ in individual 
reactions. Ct variations > ± 2 suggest pipetting errors or other 
differences between duplicate samples. 
 
 
 

Sample Result Pass (Y/N) 

HHV-6 No amplification Y 

BKV No amplification Y 

HSV-1 No amplification Y 

HSV-2   No amplification    Y 

HHV-6 Amplification Y 

ADN No Amplification Y 

CMV No amplification Y 
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WARNING AND PRECAUTIONS  
- This assay is exclusively for IVD use. 
- Read all the instructions contained in the kit insert before per 

forming the test. 
- Comply with the kit expiration date. 
- Always use personal protective equipment for the individual 

protection. 
- Do not use reagents from other commercial kits. 
- Do not mix up reagents from kits with different Lot Number. 
- The MSDS are available at www.sentineldiagnostics.com or 

local supplier. 
- Keep the REAGENT protected from the light in its aluminum 

envelope. 

-  CAUTION: This product requires the handling of human 
specimens. It is recommended that all human sourced 
materials be considered potentially infectious and be handled 
in accordance with the OSHA Standard on Bloodborne 
Pathogens5, Biosafety Level 26 or other appropriate biosafety 
practices7,8 should be used for materials that contain or are 
suspected of containing infectious agents.  

- Extracted samples must avoid heparin contamination. Heparin 
is a strong polymerase inhibitor and could cause false 
negatives.Peripheral blood samples should be collected in 
EDTA tubes as laboratory procedure. 

- Reagents must be disposed of in accordance with local 
regulations 

- Manage and waste all the biological samples as potentially 
infectious. All the material that come in contact with the 
biological sample must be treated with 0.5% sodium 
hypochlorite for at least 30 minutes or sterilized in autoclave at 
121 °C for 30 minutes and then wasted. 
 

BIBLIOGRAPHY 
1) Ward KN. Human herpesviruses-6 and -7 infections. Current 

Opinion in Infectious Diseases. 2005, 18:247-252. 
2) Agut H. Deciphering the clinical impact of acute human 

herpesvirus 6 (HHV-6) infections. J Clin Virol. 2011 
Nov;52(3):164-71. 

3) CLSI. Molecular Diagnostic Methods for Infectious Diseases. 
3rd ed. CLSI report MM03. Wayne, PA: Clinical and 
Laboratory Standards Institute; 2015. 

4) CLSI. Quantitative Molecular Methods for Infectious 
Diseases; Approved Guideline – Second Edition. CLSI 
document MM06-A2. Wayne, PA: Clinical and Laboratory 
Standards Institute: 2010.

 
5) US Department of Labor, Occupational Safety and Health 

Administration. 29 CFR Part 1910.1030. Bloodborne 
Pathogens. 

6) US Department of Health and Human Services. Biosafety in 
Microbiological and Biomedical Laboratories, 5th Ed. 
Washington,DC: US Government Printing Office, January 
2007. 

7) World Health Organization. Laboratory Biosafety Manual, 3rd 
ed.Geneva: World Health Organization, 2004. 

8) Sewell DL, Bove KE, Callihan DR, et al. Protection of 
Laboratory Workers from Occupationally Acquired 
Infections; Approved Guideline — Third Edition (M29-A3). 
Wayne, PA: Clinical and Laboratory Standards Institute, 
2005. 

9) European Standard. Performance evaluation of in vitro 
diagnostic medical devices EN 13612. March 2002 

 

 
 

STAT-NAT® is a trademark in various jurisdictions which is exclusively 
licensed to SENTINEL CH. SpA. STAT-NAT® technology is covered by 
patent No. WO2010133628 A1. 
 
Note: changes in comparison to the previous version are indicated by a 
vertical bar in the text margin. 
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