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Digital polymerase chain reaction enhances analysis of

the cKIT D816Vmutation in systemic mastocytosis

patients: Clinical insightsQ1 X X

1 Systemic mastocytosis (SM) is a rare disease with heteroge-

2 neous presentation and the clonal proliferation of masto-

3 cytes.1−3 Over 90% of cases are well-marked with a molecular

4 signature of the KIT D816V gene mutation.4−7 However,

5 detecting this mutation depends on the methodology applied,

6 which, to date, lacks standardization, particularly for diag-

7 nostic purposes.7 Digital polymerase chain reaction (dPCR) is

8 a promising molecular instrument for analyzing low allele

9 burden disease due to its high sensitivity and the absence of a

10 requirement for calibration to achieve quantification. There-

11 fore, many authors advocate its use in SM research and the

12 clinical practice.

13 The objective of this study was to investigate the correla-

14 tion between dPCR of the KIT D816V gene mutation and

15 serum tryptase levels, as well as the clinical involvement of

16 disease assessed using the Mastocytosis Activity Score (MAS)

17 and the clinical subtype of SM.

18 This study involved a prospective analysis of patients

19 diagnosed with SM who were followed-up as outpatients at

20 Hospital das Clínicas, Medicine Faculty of the University of

21 S~ao Paulo between January 2019 and December 2021.

22 Peripheral blood samples were collected to measure serum

23 tryptase levels using the immunofluorometric method (refer-

24 ence value: up to 14 ug/L), and synchronously genomic DNA

25 was extracted using the QIAamp DNA Blood Midi Kit for the

26 evaluation of the KIT D816V gene mutation via dPCR. The

27 analysis was conducted using the Taqman LiqBiopsy Digital

28 Hs0000000039_rm assay on the QuantStudio3D platform.

29 Each sample was tested twice, with variant allele frequency

30 levels near 0.1 % tested in triplicate. A clinical evaluation and

31 adapted MAS through a one-day interview were conducted by

32 one assistant. SM subtype classification followed 2022 World

33 Health Organization guidelines.2

34 Written informed consent was obtained from all partici-

35 pants in accordance with the Declaration of Helsinki and the

36 protocol was approved by the institutional review board

37 (CAAE number, 29975120.7.0000.0068).

38The statistical analysis considered the KIT D816V muta-

39tion as the main variable, with serum tryptase levels, MAS

40and SM subtype as explanatory variables. Fisher’s exact test

41compared categorical variables by SM subtype, while Pear-

42son’s correlation analyzed gene mutation and continuous

43variables. Normal distribution was assessed by the Shapiro-

44Wilk test, and a significance of 5 % was applied to discrimi-

45nate significant results.

46Out of nineteen patients assessed, 31.6% were classified as

47having the aggressive subtype, while 68.4 % had the indolent

48subtype. Additionally, in the aggressive subtype, four out of

49six were in cytoreductive treatment. Serum tryptase levels

50were available for 16 patients, with a median of 61.3mg/L

51(range: 16.4−200mg/L). The KIT D816V mutation was detected

52in 15 out of 19 patients (median: 1.80; range: 0.14−6.79). Addi-

53tionally, the median of MAS was 12 (range: 0−27).

54A significant association was observed between the clini-

55cal subtype of SM and serum tryptase levels (p-value = 0.034 -

56Table 1). Higher values were noted in the aggressive subtype

57(median: 108.1mg/L; quintile = 53.8mg/L) compared to the

58indolent subtype (median: 51.2mg/L; quintile = 42.3mg/L). Fur-

59thermore, a modest correlation was found between the KIT

60D816V mutation and serum tryptase levels (correlation coeffi-

61cient = 0.52; 95% confidence interval: 0.03 to 0.08; p-

62value = 0.038 - Table 2).

63A significant association was observed between the KIT

64D816Vmutation and the clinical subtype of SM (p-value = 0.02)

65with higher values noted for the aggressive subtype (median:

663.52; quintile = 2.46) compared to the indolent subtype

67(median: 1.20; quintile = 1.00). Additionally, a weak correlation

68was found between the KIT D816V mutation and MAS (corre-

69lation coefficient = 0.45; 95% confidence interval: �0.004 to

70�0.751; p-value = 0.052).

71This study revealed a mutation positivity rate of 78.9 % (15

72out of 19 patients) using dPCR specific for the D816V locus of

73the KIT gene. The remaining four patients may harbor other

74mutations (such as V560G, D815K, D816Y, D816F, D816H and
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75 D820G) within the same gene, which are found in nearly 5%

76 of SM cases.

77 As highlighted before, conventional methods for diagnos-

78 ing the KIT D816V mutation lack sensitivity. Given its ability

79 to analyze low tumor burden diseases, dPCR has emerged as

80 a promising technique due to this challenge. In a comparison

81 with quantitative PCR, Greiner et al. found a concordance rate

82 of 96%, indicating non-inferior performance between these

83 two methods for KIT D816V analysis.8

84 The literature currently lacks consensus regarding the

85 optimal sample for detecting the D816V mutation gene. Nota-

86 bly, Greiner et al.8 observed a slight advantage for bone mar-

87 row samples compared to peripheral blood samples, although

88 this difference was not statistically significant. The present

89 study opted for peripheral blood samples due to their feasibil-

90 ity and the scarcity of literature addressing this issue.

91 Tumoral burden correlates with serum tryptase levels,

92 which are higher in aggressive subtypes.1 This study reaffirms

93 these conclusions and adds the insight of a modest correla-

94 tion between the KIT D816Vmutation and serum tryptase lev-

95 els, potentially enhancing the assessment of tumor burden.

96 Hoermann et al.7 reported higher values for the KIT D816V

97 mutation in aggressive SM subtypes. However, their study uti-

98 lized quantitative PCR for this purpose. In this regard, the

99present study presents pioneering results by employing dPCR

100to achieve the same goal.

101Evaluating and monitoring signs and symptoms in SM is

102complex. To address this challenge, the MAS has been pro-

103posed to standardize medical practice reports and clinical

104trial assessments.8 While a mild correlation was observed

105between the KIT D816V mutation and MAS in this study, the

106potential clinical relevance of KIT D816V values exploring

107symptomatic load underscores the need for a broader cohort

108study.

109It is well known that KIT D816V correlates with multili-

110neage involvement, aggressive subtype, and outcomes.7

111The current study yielded similar results, with higher vari-

112ant allele frequency values consistently associated with a

113more severe clinical burden disease. In conclusion, medi-

114cal literature currently lacks data on the use of dPCR in SM.

115We emphasize its value in these patients as it correlates

116with symptomatic and tumoral burden, measured by

117adapted MAS/SM subtype and serum tryptase levels,

118respectively.
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Table 1 – . Association between serum tryptase, the KIT
D816V mutation and mastocytosis activity score (MAS)
stratified by systemic mastocytosis subtype.

Aggressive
subtype

Indolent
subtype

p-value

n = 6 n = 13

Serum tryptase

(mg/L) median

(quintile)

108.1 (53.9) 51.3 (42.3) 0.034a

KIT D816V

mutation

median

(quintile)b

3.52 (2.46) 1.20 (1.00) 0.020a

Adapted MAS

median

(quintile)

11.5 (4.4) 9.2 (8.6) 0.555

a Statistical significance (Fisher exact test <0.05).
b Only those with measurable mutation (n = 15) were included.

Table 2 – Correlation between the KIT D816V mutation
with mastocytosis activity score (MAS) and serum
tryptase.Q2 X X

KIT D816V
mutation
correlation

95%
confidence
interval

p-value

Adapted MAS 0.45 �0.004 to �0.751 0.052

Serum tryptase 0.52 0.351 to 0.808 0.038

aStatistical significance (Pearson’s correlation test <0.05).
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