






 

 

QuantiFERON®-TB Gold Plus (QFT®-Plus) ELISA Package Insert  04/2019 39 

  
 

  
  

  
Figure 8. Distribution of TB1 and TB2 (nil subtracted). A. Distribution of TB1 and TB2 (nil subtracted) values in a low-risk 
population (n=409). B. Distribution of TB1 and TB2 (nil subtracted) values in a mixed-risk population (n=194).  
C. Distribution of TB1 and TB2 (nil subtracted) values in a population with culture-confirmed M. tuberculosis infection 
(n=174). 
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Figure 9. Distribution of Mitogen (nil subtracted). A. Distribution of Mitogen (nil subtracted) values in a low-risk 
population (n=409). B. Distribution of Mitogen (nil subtracted) values in a mixed-risk population (n=194). C. 
Distribution of Mitogen (nil subtracted) values in a population with culture-confirmed M. tuberculosis infection (n=169).  
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Figure 10. Observed difference between TB1 and TB2 values (nil subtracted), stratified by risk. Low-risk population 
(n=409), mixed risk population (n=189), and a population with culture confirmed M. tuberculosis infection (n=141). TB1 
values were subtracted from TB2 values. Subjects with values for TB1 or TB2 of >10.0 IU/ml were excluded because 
they were outside the linear range of the assay. 

Assay performance characteristics 

The QFT-Plus ELISA has been demonstrated to be linear by placing 5 replicates of 11 plasma 

pools of known IFN-γ concentrations randomly on the ELISA plate. The linear regression line 

has a slope of 1.002 ± 0.011 and a correlation coefficient of 0.99 (Figure 11). 

The limit of detection of the QFT-Plus ELISA is 0.065 IU/ml, and there is no evidence of a 

high-dose hook (prozone) effect with concentrations of IFN-γ up to 10,000 IU/ml. 

Figure 11. Linearity profile of QFT-Plus ELISA  
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Intra– and inter–assay imprecision (% CV) of the QFT-Plus ELISA was estimated by testing 20 

plasma samples with varying IFN-γ concentrations in replicates of 3, in 3 different laboratories, 

on 3 nonconsecutive days, and by 3 different operators. Thus, each sample was tested 27 

times in 9 independent assay runs. One sample was a nil control and had a calculated IFN-γ 

concentration of 0.08 IU/ml (95% CI: 0.07–0.09). Of the remaining 19 plasma samples, 

concentrations ranged from 0.33 (95% CI: 0.31–0.34) to 7.7 IU/ml (95% CI: 7.48–7.92). 

Within run or intra-assay imprecision was estimated by averaging the %CVs for each test 

plasma containing IFN-γ from each plate run (n=9), and the imprecision ranged from 4.1 to 

9.1%CV. The average within run covariance (±95% CI) was 6.6% ± 0.6%. The average of 

the zero IFN-γ plasma was 14.1% CV.  

Total or inter-assay imprecision was determined by comparing the 27 calculated 

concentrations of IFN-γ for each test plasma. The inter-assay imprecision ranged from 6.6 to 

12.3% CV. The overall average % CV (±95% CI) was 8.7% ± 0.7%. The zero IFN-γ plasma 

showed a 26.1% CV. This level of variation is to be expected because the calculated 

concentration of IFN-γ is low and variation around a low estimate of concentration will be 

larger than that for higher concentrations. 

The reproducibility of the QFT-Plus test was determined using blood samples from 102 subjects 

with mixed risk factors for M. tuberculosis infection. Three different operators and laboratory 

conditions were assessed. 

A total of 3 diagnostic determinations were made for each subject and 306 in total for all 

subjects. Overall, diagnostic reproducibility was 99% (95% CI: 97.2–99.7), where the 

diagnostic result was concordant for 303 of 306 determinations. The results of 3 subjects that 

were close to the cutoff accounted for all variation. 
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Diagnosis of LTBI 

A number of studies have been published that demonstrate the performance of QFT, the 

precursor for QFT-Plus, in various populations at risk of infection with MTB. The principle 

findings of some selected studies are shown in Table 7. 

Table 7. Selected published studies on QFT 

 Population/condition Outcomes and findings Total number of published studies  

Pediatrics Proven performance in children, including 
children less than 5 years of age (45–46) with 
higher accuracy than the ELISpot-based IGRA (8). 
Largest study to-date comparing QFT and TST in 
children from Vietnam, Philippines and Mexico 
supports the preferential use of QFT over TST for 
testing foreign-born children for LTBI (46). A 
limited contacts study shows better predictive 
value than TST in children (47) and 8-fold higher 
risk of progression to TB disease within two years 
among QFT converters compared to non-
converters (48). QFT-negative/TST-positive 
discordance is high in BCG vaccinated children 
(46, 49), but there was no impact on Mitogen 
response in children under age 5 (49) and low 
indeterminate rates during routine screening of 
immigrant children (46). 

152 

Pregnancy In a low-burden setting, QFT performs equally 
well in each trimester of pregnancy with 
comparable results to nonpregnant females, is 
much more specific, at least as sensitive, and 
may be a better predictor of disease progression 
than the TST (50). In a high-burden setting, QFT 
was more stable throughout pregnancy and more 
closely approximated the background LTBI 
prevalence compared to the TST, although the 
authors concluded that pregnancy affects both 
QFT and the TST (51). 

6 

  
Table continued on next page 
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Table 8. Selected published studies on QFT (continued) 

 Population/condition Outcomes and findings Total number of published studies  

HIV/AIDS Both IGRAs and TST are impacted by HIV 
infection, and the body of evidence suggests that 
caution should be taken when interpreting results 
in those with CD4+ counts <200 (52). QFT has 
been shown to be less affected than the ELISpot-
based IGRA and TST (53–55). Single visit of 
IGRAs overcomes the TST issue of poor return 
rates in this population (53). 

101 

Immunosuppressive 
therapies 

QFT is less impacted by immunosuppressive 
therapies than TST and correlates better with TB 
risk factors (23, 27). QFT has high sensitivity in 
patients with rheumatic disease (23; 56, 57) and 
higher specificity than TST, minimizing false 
positives and reducing unnecessary treatment 
that would occur with the TST (23, 57, 58). 

112 

Healthcare workers Shown to be more specific with fewer false 
positives than the TST, and more cost-effective 
than the TST (59–62). Variability around the 
threshold is an expected finding in serial testing 
due to dichotomous cut-point and inherent 
variability of a biological test (63). Studies have 
shown higher conversion/reversion rates than 
TST in serial testing of low-risk healthcare workers 
(64, 65). The US CDC acknowledges that the 
lenient criterion to define IGRA conversion may 
produce more conversion than is observed with 
the more stringent quantitative criteria of the TST, 
and retesting strategies have been shown to be 
effective in managing the conversion/reversion 
phenomenon (65–68). 

111 

TB contacts Higher PPV and NPV than the TST (47); 
convenience of single visit for those unlikely to 
return (63), better correlation to exposure (69), 
which is especially noted in BCG-vaccinated 
people and populations from BCG vaccinating 
countries ( 70, 71). 

89 

Transplantation Has been shown to be at least as effective as 
TST, but less impacted by end-stage organ 
disease than the TST (22). 

23 

  
Table continued on next page 
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Table 9. Selected published studies on QFT (continued) 

 Population/condition Outcomes and findings Total number of published studies  

Diabetes Conflicting evidence from a small number of 
publications with limited numbers of subjects. A 
study from a low-burden area found that QFT 
sensitivity is not compromised by diabetes in TB 
patients (72). A study from Tanzania, a high-
burden setting, suggesting a negative impact of 
diabetes on production of IFN-γ, failed to take 
into account confounders like HIV and helminth 
infections (73). In Vietnamese studies, 838 self-
reported diabetics suspected of having TB due to 
abnormal CXRs or confirmed by culture to have 
active TB (n=128), QFT positivity was equal or 
greater than the TST cutpoints of 10 and 15 mm 
(74). 

9 

End-stage renal 
disease 

QFT-positive results correlate with risk factors for 
TB better than TST and are less associated with 
BCG (75). 

45 

Migrants Studies demonstrate QFT is unaffected by BCG 
and age unlike TST (74). QFT is shown to be the 
most cost-effective method (76). In low-burden 
settings, the majority of TB is coming from foreign 
born and from reactivation of latent TB after 
arrival (77). Largest study to-date comparing QFT 
and TST in immigrant children supports the 
preferential use of QFT over TST for testing 
foreign-born children for latent TB infection (46). 

29 
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Technical Information 

Indeterminate results 

Indeterminate results are uncommon and may relate to the immune status of the individual 

being tested, but may also be related to a number of technical factors if the above instructions 

for use are not followed. 

If technical issues are suspected with the reagent storage, blood collection, or handling of the 

blood samples, repeat the entire QFT-Plus test with a new blood specimen. Repeating the ELISA 

testing of stimulated plasmas can be performed if inadequate washing or other procedural 

deviation with the ELISA test is suspected. Indeterminate tests that result from low Mitogen or 

high Nil values would not be expected to change on repeat unless there was an error with the 

ELISA testing. Indeterminate results should be reported as such. Physicians may choose to 

redraw a specimen or perform other procedures as appropriate. 

Clotted plasma samples 

Should fibrin clots occur with long-term storage of plasma samples, centrifuge the samples to 

sediment clotted material and facilitate pipetting of plasma. 
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Troubleshooting Guide 

This troubleshooting guide may be helpful in solving any problems that may arise. For more 

information, see also the technical information provided at www.QuantiFERON.com. For 

contact information, see back cover. 

 ELISA Troubleshooting 

Nonspecific color development 

Possible cause Solution 

a) Incomplete washing of the plate Wash the plate at least 6 times with 400 µl/well of wash buffer. More 
than 6 washing cycles may be required depending on the washer being 
used. A soak time of at least 5 seconds between cycles should be used. 

b) Cross-contamination of ELISA 
wells 

Take care when pipetting and mixing sample to minimize risk. 

c) Kit/components have expired Ensure that the kit is used before the expiry date. Ensure reconstituted 
standard and Conjugate 100x Concentrate are used within three months 
of the reconstitution date. 

d) Enzyme Substrate Solution is 
contaminated 

Discard substrate if blue coloration exists. Ensure clean reagent reservoirs 
are used. 

e) Mixing of plasma in QFT-Plus 
tubes before harvesting 

After centrifugation, avoid pipetting up and down or mixing plasma by 
any means prior to harvesting. At all times, take care not to disturb 
material on the surface of the gel. 

Low optical density readings for standards 

Possible cause Solution 

a) Standard dilution error Ensure dilutions of the Kit Standard are prepared correctly as per this 
package insert. 

b) Pipetting error Ensure pipets are calibrated and used according to manufacturer’s 
instructions. 

c) Incubation temperature too low Incubation of ELISA should be performed at room temperature 
(22°C ± 5°C). 

d) Incubation time too short Incubation of the plate with the conjugate, standards and samples should 
be for 120 ± 5 minutes. The Enzyme Substrate Solution is incubated on 
the plate for 30 minutes. 
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 ELISA Troubleshooting 

e) Incorrect plate reader filter used Plate should be read at 450 nm with a reference filter between 620 and 
650 nm. 

f) Reagents are too cold All reagents, with the exception of the Conjugate 100x Concentrate, 
must be brought to room temperature prior to commencing the assay. 
This takes approximately one hour. 

g) Kit/components have expired Ensure that the kit is used before the expiry date. Ensure reconstituted 
standard and Conjugate 100x Concentrate are used within 3 months of 
the reconstitution date.  

High background 

Possible cause Solution 

a) Incomplete washing of the plate Wash the plate at least 6 times with 400 µl/well of wash buffer. More 
than 6 washing cycles may be required depending on the washer being 
used. A soak time of at least 5 seconds between cycles should be used. 

b) Incubation temperature too 
high 

Incubation of the ELISA should be performed at room temperature 
(22°C ± 5°C). 

c) Kit/components have expired Ensure that the kit is used before the expiry date. Ensure reconstituted 
standard and Conjugate 100x Concentrate are used within 3 months of 
the reconstitution date. 

d) Enzyme Substrate Solution is 
contaminated 

Discard substrate if blue coloration exists. Ensure clean reagent reservoirs 
are used. 

Nonlinear standard curve and duplicate variability 

Possible cause Solution 

a) Incomplete washing of the 
plate 

Wash the plate at least 6 times with 400 µl/well of wash buffer. More 
than 6 washing cycles may be required depending on the washer being 
used. A soak time of at least 5 seconds between cycles should be used. 

b) Standard dilution error Ensure dilutions of the standard are prepared correctly as per this 
package insert. 

c) Poor mixing Mix reagents thoroughly by inversion or gentle vortexing prior to their 
addition to the plate. 

d) Inconsistent pipetting technique 
or interruption during assay set 
up 

Sample and standard addition should be performed in a continuous 
manner. All reagents should be prepared prior to commencing the 
assay. 

Product information and technical guides are available free of charge from QIAGEN, via your 

distributor, or by visiting www.QuantiFERON.com. 
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Symbols 

The following symbols may appear on the packaging and labeling: 

Symbol Symbol definition  

2 × 96 
Sufficient for 2 × 96 sample preparations 

 
Legal manufacturer  

 
CE-IVD marked symbol  

 
For in vitro diagnostic use  

 
Batch code  

 
Catalog number  

 
Global Trade Item Number  

 
Use by date  

 
Temperature limitation  

 
Consult instructions for use  

 
Do not reuse  

 
Keep away from sunlight  

 
Material number  

Rn R is for revision of the Instructions for Use and n is the revision number  
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Contact Information 

For technical assistance and more information, please call toll-free 00800-22-44-6000, see 

our Technical Support Center at www.qiagen.com/contact or contact one of the QIAGEN 

Technical Service Departments (see back cover or visit www.qiagen.com). 
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Abbreviated Test Procedure 

Stage 1 – blood incubation 

1. Collect patient blood into blood collection tubes and mix by shaking 

them ten (10) times just firmly enough to ensure that the entire inner 

surface of the tube has been coated with blood. This will dissolve 

antigens on tube walls. 

2. Incubate tubes upright at 37°C ± 1°C for 16 to 24 hours. 

3. Following incubation, centrifuge tubes for 15 minutes at 2000 to 

3000 × g RCF (g) to separate the plasma and the red cells. 

4. After centrifugation, avoid pipetting up and down or mixing the plasma 

by any means prior to harvesting. At all times, take care not to disturb 

the material on the surface of the gel. 

Stage 2 – IFN-–γ ELISA 

1. Equilibrate ELISA components, with the exception of the Conjugate 

100x Concentrate, to room temperature (22°C ± 5°C) for at least 

60 minutes. 

2. Reconstitute the kit standard to 8.0 IU/ml with distilled or deionized 

water. Prepare four (4) standard dilutions. 

3. Reconstitute freeze-dried Conjugate 100× Concentrate with distilled or 

deionized water. 
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4. Prepare working strength conjugate in Green Diluent and add 50 µl to 

all wells. 

5. Add 50 µl of test plasma samples and 50 µl standards to appropriate 

wells. Mix using shaker.  

6. Incubate for 120 ± 5 minutes at room temperature. 

7. Wash wells at least 6 times with 400 µl/well of wash buffer.  

8. Add 100 µl Enzyme Substrate Solution to wells. Mix using shaker. 

9. Incubate for 30 minutes at room temperature.  

10. Add 50 µl Enzyme Stopping Solution to all wells. Mix using shaker.  

11. Read results at 450 nm with a 620 to 650 nm reference filter.  

 

12. Analyze results.  
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Significant Changes 

 Section Page Change(s)  

Various Various Added instructions related to the use of lithium heparin 
or sodium heparin tube 

Various Various Added instructions related to 2–8°C blood collection 
workflow 

Various Various Plate lid is now a material that is required but not 
provided 

  
 

Handbook Revision History 

 Document Changes  

R6 
04/2019 

Lithium heparin/Sodium heparin changes 

New work instructions for 2–8°C blood collection workflow 

Plate lids removed from QF Plates 
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Trademarks: QIAGEN®, QFT®, QuantiFERON® (QIAGEN Group); Microsoft®, Excel® (Microsoft); ProClin® (Rohm and Haas Co.). 

Limited License Agreement for QuantiFERON-TB Gold Plus (QFT-Plus) ELISA 

Use of this product signifies the agreement of any purchaser or user of the product to the following terms: 

1. The product may be used solely in accordance with the protocols provided with the product and this package insert and for use with components contained in 
the kit only. QIAGEN grants no license under any of its intellectual property to use or incorporate the enclosed components of this panel with any components 
not included within this kit except as described in the protocols provided with the product and this package insert.  

2. Other than expressly stated licenses, QIAGEN makes no warranty that this panel and/or its use(s) do not infringe the rights of third-parties. 

3. This kit and its components are licensed for one-time use and may not be reused, refurbished, or resold unless otherwise defined by QIAGEN. 

4. QIAGEN specifically disclaims any other licenses, expressed or implied other than those expressly stated. 

5. The purchaser and user of the kit agree not to take or permit anyone else to take any steps that could lead to or facilitate any acts prohibited above. QIAGEN 
may enforce the prohibitions of this Limited License Agreement in any Court, and shall recover all its investigative and Court costs, including attorney fees, in any 
action to enforce this Limited License Agreement or any of its intellectual property rights relating to the kit and/or its components. 

For updated license terms, see www.qiagen.com. 

 

© 2019 QIAGEN, all rights reserved.  
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www.QuantiFERON.com 

Asia-Pacific | techservice-ap@qiagen.com 

Europe | techserviceQFT-eu@qiagen.com 

Middle East/Africa | techserviceQFT-eu@qiagen.com 

Latin America (not including Brazil or Mexico) | techservice-latam@qiagen.com 
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Notes 
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Notes 
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Ordering www.qiagen.com/shop| Technical Support support.qiagen.com | Website www.qiagen.com 

 

 
 

 


