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Basal serum tryptase: A critical reconsideration of reference

values

To the Editor,

The reference level of basal serum tryptase (BST) released by mast
cells is still controversial because of the variability'? in the consti-
tutive secretion of a-tryptase. Indeed, an autosomal TPSAB1 gene
replication, eventually associated with hereditary o-tryptasemia
(HaT) has been observed in more than 5% of the population
worldwide.>*

So far, ImmunoCAP™ Tryptase (ThermoFisher Scientific) is the
only in vitro diagnostic kit available that measures total tryptase
in human serum or plasma. The manufacturer has defined a 95th
percentile reference level at 11.4pug/L but numerous studies have
reported that the BST distribution in the general population is not
Gaussian and that most people display BST values much lower than
1O|Jg/L5 or even 8ug/L.6 In accordance, the manufacturer has low-
ered its reference value but the significance of values between 8.0
and 11.4pg/L still remains to be clarified.

In a preliminary retrospective study on 831 samples ana-
lyzed in one center for diagnostic purposes (681 adults; mean age
56.0+16.7years; 57.8% females) confirmed that the median BST
was 4.97 [2.08; 9.48] pg/L (5th and 95th percentiles), that BST val-
ues were independent of age or gender and that they did not follow a
Gaussian distribution (Table 1). Interestingly, 6 (0.9%) out of the 681
adults had a BST below the limit of detection.

This is why we intended to clarify the reference values gathering
BST data measured in healthy donors (HD) in multiple laboratories.
From seven independent laboratories, a total of 636 serum BST
(49.3+17.9years old, 45.6% females) was analyzed using a Phadia
250™. Median serum BST was 4.40 [2.03; 9.0] pg/L and their dis-
tribution was not Gaussian. Seven (1.1%) BST values were greater
than 11.4ug/L and three (0.47%) were undetectable (Table 1). Using
a mathematical deconvolution analysis, we demonstrate that the dis-
tribution was made of two Gaussian curves overlapping one another

Abbreviations: BST, basal serum tryptase; FEIA, fluorimetric enzyme-linked immunoassay; HD, healthy donors; HaT, hereditary alpha tryptasemia.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. Allergy published by European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd.


mailto:lucyna.mastalerz@uj.edu.pl
https://orcid.org/0000-0002-8994-0036
https://orcid.org/0000-0002-8994-0036
https://doi.org//10.1056/NEJMra1712125
https://doi.org//10.1056/NEJMra1712125
https://doi.org//10.1111/all.14141
https://doi.org//10.1111/all.14425
https://doi.org//10.1111/all.13985
https://doi.org//10.1183/13993003.00938-2018
https://doi.org//10.1183/13993003.00938-2018
https://doi.org//10.1016/j.jaci.2016.11.023
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fall.15790&domain=pdf&date_stamp=2023-06-26

13989995, 2023, 11, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/all.15790 by University Of Saint-Etienne, Wiley Online Library on [15/01/2025]. See the Terms and Conditions (https:/onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

3004

(%]

[ 4

L

=

U

— ‘SaN|eA ]Sg 9eway a|iym

san|eA 0Gz deolun ‘ynpe ayj 03 patedwod aJe o93e ay3 03 3ulpiodde sanjeA | S "a8ued pue uelpaw a40jaq uolieindod ayj JO (%) MOYS S}NSaJ d|ew pue ajewa ‘a3uel [%G54-%G] pue ueipaw 1o (gs T+) uesw
moys ereq -ajdoad maj ui (7/81 ) anbiuysay ay3 Jo UOI32339p JO W] 3y} Mojaq sem a8esop asejdAd) *(7/81g) pjoysaiyy pasodoud ayj 4o (7/814TT) ploysaiys [e2ISSe|d ay3 dAodge sjualjed Jo Jaquinp "p|o
S1e9AQT-QT PUE ‘UJP|IYd P|O SIEDA 4-T Ul ‘SUIOGMBU P|O SABP £ WO UDJP|IYd Ul 938 JUdI3JJIP Ul pue ‘Sjuawn.isul Jo 9dA3 Jualaljip om) Ul ‘ewse|d Jo WIS uo Jaylla pawuojiad a8esop ‘synpe ul ‘siouop
Ayreay ul anjeA 92ua19)aJ |BI0| SUIWIDISP 0} pawloslad sanjeA uelpaw | Sg SMOJ XIS 3se ‘Alojeloqe| 9|3Uls e Ul UaJp|IYd €T pue s}npe 789 ul SaNjeA uelpaw | Sg SISOUSeIp aulln0J :SMOJ OM] }SU14 :2J0N
€0 =d SN
11T T¥] [06-9°C] 1000°0>d
[c'eT-9° 11l 19 €G [ceT 52l
(%6€)C  (%96T) 0T 0 (%T°eD) (%6'95) 09 shepg 0szn sulogmaN wnJas 15 qe| auQ
SN
[gTT-:T°€] [Sz-€ ] 810°0=d
[oeT] 0'S 0'S [Tt Te]
(%L°9)T (%02) € 0 (%08) (%02) 0's (6-T)SSTF6€ 00TN uaJpiiyd wnJag ST ge[auQ
SN
[T'seT] [esTTl 100 >d
(e8] 9T LT [e's-TTl (6£TT-0T) (05) 0szZN
0 (%8°T) T 0 (%9°€9) (%1°9%) 9T 9 T¥8ST (9)0o0TN sio8eusa| wnJss 95 sqe| @34y 1|
SN
[8°0T 8T] [02:072] SN
¥'e oY [e26T] (56-81)
(9411 (%L€) T (%L°€) T 0 (%6'1S) (%1'8%) ¥'e YT FSSS 001N s)npy wnJag /T qe|auQ
SN
[0°0z-67T] [cot LTl
(%L€)C (%T'TT) 9 0 VN VN (0274 VN 0szN s}npy ewse|d S ge|auQ
SN
[T6:02] [8'8:CCl

—s [e'0z-52T] LY 9V [06:0¢]

%m (%T'T)IL (%6£)05  (%L¥°0) € (%S°€P) (%5°99) vy (S6-8T) 6LTFE6Y 0szn s}npy wnJag 9¢9 Sqe| UaAdS
(@an) slouoQ AyyesH qepiau
[T61:22] [S1TT2]

w.a 90°G A s1o8euasy s198euas)y
ﬂ (%CTT) 9T (%C'8T)9C 0 (%€°LS) (%LCy) (18T HTC)TLY (02-0) T'9F+0T 0szN ualpiiyd wniss  (%ELT) EVT uaJp|iyd
= SN

A_n VAR AA [991 T2
> (%9°12) LY'S 6LY ['21'80°C]

[ (%T°TT) 9L T (%609 (%CTh) (%8°LS) L6V (#6-02) L'9TF09S 0szn s}npy wnies  (%S°Z8) 189 synpy

m sisougelq aunlnoy |e207

W (%) aN1/81$°TT< (%) (%) AN [%56-%S] [%56-%S] [%56-%S] (e8ues)  juswnisu) siouoQg adAy siaquinu  salojeloqeT
qN1/31g< /811> N JO %P3IN N PaIN 4 P3N 159 as-ueaw a3y a|dwesg

"sa110}e]0qe| JUaJa4JIp woly (15g) aserdAy wnias jesed T 319VL



LETTERS
(A) _
200 - Median =5
Ln = =
0 5th per =3, 95th per=8
(o]

156
150 -
123

100 -

Healthy donors by ranges : n

Median =10

5th per =9, 95th per =11

50-
0-
) > o ) > S ) o) S ) ) ™
Q/Q ’ ,\/\' q//q/ ,,J/n') ’ b‘/b" (o/o) ’ (-o/‘~o ,\/ Q;)/(b ’ o_)/O" /’\Q ' /’\'\
N N
Tryptase ranges without values > 11.4 (ug/l)
(B)
—=6-
~
(@]
=
A gE . GR
A 5 4.98 o
§ . 4;8
5 | AEE
(0] PO < s ____________:_;_/_ ________________________________________________
2 N 128 2 46
3 a0 -
= > o
§ 4- \\\ /”
8 \N‘-___3;_6—’——
2 3.37
S c
|_
3-
o Q2 o o ) & Q &
Q’ s/ /(1’ /(b 7/ /s % N
N N o W oY oY

Evolution of serum tryptase according to age (years)

FIGURE 1 BST levels below 11.4ug/L suggest two different subpopulations and reference values as a function of age, and (A)

mathematical density curves for healthy donors suggesting two different

subgroups with a normal distribution by tryptase ranges, a

reference population assumed to have no TPSAB1 duplication and one of which had almost double BST values (n=655). Medians and
percentiles (5th and 95th) of each are also shown. (B) Polynomial curve (red dashed line) representing the evolution of BST as a function

of age calculated with medians (red dots) for healthy donors by age categ

ories. The grey area on either side represents a 95% confidence

interval. The median tryptase value of all healthy donors for whom age was available is also shown (black dashed line). Values with no

associated age have been excluded (n=533).

(Figure 1A), with one centered on a median value of 5.0 [3.0; 8.0]
ug/L mostly representing “low-producers” and one centered on 10.0
[9.0; 11.0] pg/L thus defining a “high-producers” (BST>8pg/L) rep-
resented by 50 (7.9%) HD.

We also observed that BST distribution was not significantly dif-
ferent when the measurement was performed on plasma (on 54 more
adults, using a Phadia 250™) or on serum but using a UniCAP 100™

(on 27 more adults). Median BST was significantly lower 2.6 [1.2;
5.3] pg/L when measured in 56 healthy 10-18years old teenagers
(mean age 15.8+1.62, 46.4% female), compared to adults (p <.001),
and tended to raise up to 5.3ug/L in HD beyond 70years of age.
On the opposite median BST was at 6.0pg/L [2.5; 13.2]pg/L when
performed in 51 healthy 3-day-old neonates, which is significantly
higher than in adults (p<.0014). In 10 neonates (19.6%) BST was
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greater than 8pg/L. Overall, a polynomial regression curve shows
the nonlinear relationship of BST with age (Figure 1B). Individual ref-
erence remains to be referred to.

CONCLUSION

We found that the non-Gaussian distribution of BST in healthy popu-
lation can be explained by a two population-model in agreement with
previous works considering genetic polymorphism.>® Separating
these two populations, 95% of HD display a BST below 8.0 pg/L while
a minority of people had a BST>8.0pg/L. This latter group could be
considered as “high producers” and may present gene duplication and
eventually HaT, although its correlation needs to be confirmed by ge-
netic analysis. The 95th percentile is lower in teenagers (5.5 ug/L) and
slightly higher in people older than 70years (8.5pg/L). In addition,
our data suggest that a small minority of HD has an apparent defect
in basal tryptase production that needs to be explored genetically.
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