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To the Editor

The majority of adult mastocytosis patients carry the somatic KIT D816V mutation.1 Recent advances in 

mutation analysis have facilitated increased use of KIT D816V as diagnostic marker of mastocytosis. This 

includes analysis of blood with highly sensitive techniques when clinical symptoms may indicate 

underlying mastocytosis. This approach is supported by a reported high sensitivity and specificity,2-5 and is 

now included in diagnostic algorithms for suspected mastocytosis.6 Presently, mutation analysis of blood 

is primarily based on laboratory developed tests (LDTs) due to the lack of sufficiently sensitive 

commercially available in vitro diagnostic tests. Commonly used LDTs include allele-specific quantitative 

PCR (qPCR), reverse transcriptase-PCR (RT-PCR) plus restriction fragment length polymorphism (RFLP) and 

peptide nucleic acid (PNA)-mediated PCR.7 LDTs typically require extensive method validation by every 

laboratory and specialized laboratory staff. Together, this may limit the availability of blood-based KIT 

D816V mutation analysis. Mastocytosis may therefore go undetected, in particular in patients without 

skin lesions or elevated tryptase which comprises a significant (and likely underestimated) fraction of 

patients in larger cohorts.8 Missing a diagnosis of mastocytosis may have severe consequences for 

patients. Currently, there is therefore an unmet need for a commercially available highly sensitive KIT 

D816V mutation analysis to release the potential of blood-based screening in mastocytosis.

We here present the clinical validation of a new highly sensitive qPCR-based KIT D816V mutation analysis 

that was developed in collaboration between Mastocytosis Centre Odense University Hospital (MastOUH) 

and PentaBase Aps., Odense, Denmark (https://www.pentabase.com/). The PentaBase ‘PlentiPlex 

Mastocytosis’ assay is now commercially available as CE-IVD labelled in vitro diagnostic KIT D816V 

mutation analysis. The study was performed in accordance with the Danish National Committee on Health 

Research Ethics (with exception from informed consent) and the Helsinki Declaration.

The specificity of the PentaBase-assay was analyzed using DNA from 58 control samples from healthy 

blood donors. The analysis was performed according to the manufacturer’s recommendations 

(PentaBase-assay technology and protocol described in detail in manufacturer’s ‘instructions for use’) with 

the QuantStudio 12K instrument (Applied Biosystems). Briefly, the PentaBase-assay is based on allele-

specific qPCR, includes an internal control assay and has a detection limit of 0.01% KIT D816V-positive 

alleles. The PentaBase-assay is available in two versions, with the ‘Ready-to-use’ being the most simple 

and the laboratory only needs to add DNA to the tubes with pre-aliquoted master-mix, thereby making 

the Pentabase-assay simpler than most LDTs, including the MastOUH-assay. Five µl DNA was analyzed per A
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qPCR well. The total reaction volume was 25 µl. All qPCR runs included NTC control (water), D816V-

negative control and D816V-positive control samples.

In this study, none of the 58 control samples fulfilled criteria of positivity. The specificity of the PentaBase-

assay was therefore 100% (Figure 1, Supplementary Table S1).

The clinical sensitivity of the PentaBase-assay was analyzed using DNA from 115 clinical follow-up blood 

samples from known KIT D816V mutation-positive MastOUH patients (D816V previously detected in BM, 

skin, and/or blood). Diagnoses and more detailed inclusion criteria of the patients are listed in 

Supplementary Table S2. The sensitivity of the PentaBase-assay was further compared to the MastOUH-

assay by analyzing DNA from the same extractions using the two assays. The MastOUH-assay is a KIT 

D816V mutation-specific qPCR assay previously described in detail,4 including refined criteria for 

positivity.2 These and additional studies describe the validation of the MastOUH-assay,3 including analysis 

of multiple KIT D816V mutation-negative control samples and the MastOUH-assay is therefore validated 

from a technical perspective. This includes a specificity of 100% and a high clinical sensitivity.2-4,9 

In this study, 84 of 115 samples (73%) tested positive with the PentaBase-assay. 89 of 115 samples (77%) 

tested positive in the first analysis with the MastOUH-assay, thus demonstrating no significant difference 

in sensitivity between the two assays (Figure 2; chi-square test; P = 0.45). The five PentaBase-

negative/MastOUH-positive samples had very low allele burdens (mean 0.009%), thus supporting that 

mutation levels in these samples were below the PentaBase-assay detection limit. Current practice at 

MastOUH includes re-analysis of samples not fulfilling criteria of positivity, but producing a borderline 

result, using an optimized protocol with analysis of increased amounts of DNA.2 In this study, 14 of 26 

samples testing negative using the MastOUH-assay produced the borderline result that leads to re-

analysis. When re-analyzed, 11 of the 14 samples tested positive, thus resulting in 100 of 115 samples 

testing positive (87%) with the MastOUH-assay. When including the result of re-analysis, the MastOUH-

assay has a significantly higher sensitivity than the PentaBase-assay (Figure 2; chi-square test; P = 0.008). 

It should be noted, however, that the protocol with re-analysis after additional DNA extraction and DNA 

upconcentration is specialized and most likely only applied in few laboratories performing KIT D816V 

mutation analysis. For the present purpose, we therefore consider it relevant to compare the PentaBase-

assay to the MastOUH-assay standard protocol (without re-analysis) that would be a typical alternative to 

a commercial test. Here, the PentaBase-assay has the advantage of being a simpler CE-IVD labelled test, 

although the MastOUH-assay may be optimized to produce a higher sensitivity.
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Allele burden data was also compared (Supplementary Figure S1). The two assays produced highly similar 

results at the absolute scale and a correlation coefficient of 0.98, thus demonstrating highly similar 

quantitative performance.

The present study thereby demonstrates the new commercial PentaBase-assay to have a specificity of 

100% and a clinical meaningful sensitivity (73%) comparable to the MastOUH-assay in the setting where a 

specialized protocol with re-analysis of samples producing a borderline result is not applied. The 

PentaBase KIT D816V assay is thereby suitable for widespread use in laboratories favoring a commercial 

CE-IVD test with manufacturer’s recommendations for laboratory protocol and interpretation of results 

and product support. Mastocytosis may pose a diagnostic challenge in the clinic. Detection of the KIT 

D816V mutation in blood has been demonstrated as a strong diagnostic marker in mastocytosis. The 

PentaBase-assay thereby holds the potential to help release the full value of blood-based KIT D816V 

screening as a tool to facilitate diagnosing and thereby correctly treating mastocytosis patients, although 

a BM investigation is mandatory in adult patients with highly suspected SM regardless of the KIT mutation 

status.
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Figure 1. Mean dCt-values produced by the PentaBase KIT D816V assay in 58 control blood samples and 

115 patient blood samples. Mean dCt-values were calculated as the mean of the two lowest Ct-values 

produced by the mutation-specific assay and subtracted by the Ct-value of the reference assay. A Ct-value 

of 50 was used for the dCt-value calculation in reactions producing no Ct-value in 50 cycles. The following 

criteria of positivity were applied in the PentaBase-assay; 2 or 3 of 3 mutation-specific replicates with a Ct-

value < 44.00 and a mean dCt-value of the two lowest Ct-values produced by the mutation-specific assay < 

15.00.

Figure 2. Number of blood samples from KIT D816V mutation-positive MastOUH patients fulfilling criteria 

of positivity when using the MastOUH-assay standard protocol (without re-analysis), the MastOUH-assay 

optimized protocol (with re-analysis of samples not fulfilling criteria of positivity, but producing a 

borderline result, using increased amounts of DNA) and the PentaBase assay according to manufacturers’ 

recommendations.A
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