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To the Editor,

The direct and indirect Basophil Activation Test (BAT) are well 
known for their capacity to predict the presence of an IgE-
mediated peanut allergy resulting in a reduction of expensive 
and time-consuming oral food challenge (OFC) tests. Although 
the BAT is a promising test, false-positive and false-negative 
outcomes are observed [1-3].

These false-positive outcomes can be a consequence of 
IgE binding to an epitope in the food protein used in these 
tests that may be inactivated after consumption due to food 
processing or digestion. Alternatively, the BAT protocol can 
be less sensitive to interference of inhibiting factors such as 
allergen specific IgG4 and IgA produced during tolerance 
development due to e.g. consumption of trace amounts of 
allergen. However, the influence of inhibiting factors can 
be detected when allergens are pre-incubated with serum, 
allowing IgG/IgA binding to allergens, before addition to 
basophils, as shown by the fact that a decrease in basophil 
sensitivity to Ara h2 predicted sustained unresponsiveness 
after peanut oral immunotherapy [4].

In our recent study on the indirect BAT for the diagnosis of 
peanut allergy we observed a few false-positive BAT outcomes 
[3]. We hypothesized that these false-positive BAT outcomes 
might among others be due to inhibiting factors, like IgG4 and 
IgA, produced during natural tolerance development which 
effect on basophil activation can’t be adequately detected 
in the regular BAT protocol. Therefore, we re-analysed 
with a modified indirect BAT protocol (called “BA(blocking 
antibodies)-BAT”) the serum samples (n=3) from our indirect 
BAT peanut study with a false-positive BAT Ara h2 or Ara h6 
outcome.

In this BA-BAT Ara h2 or Ara h6 were pre-incubated with 
patient serum before addition to basophils (Appendix S1). We 
compared these results with 1) the regular (indirect) BAT and 
2) the BA-BAT with addition of pre-heated serum to Ara h2 or 
Ara h6, to check whether denaturation of immunoglobulins 
abolishes the inhibition of serum on basophil activation. We 
also re-analysed the serum of three patients from the BAT 
study with a true positive BAT to verify if addition of serum can 
significantly change a positive outcome of a regular BAT.

Table 1 presents the patient demographic data, sIgE Ara 
h2/6 values, and the BAT outcomes (see Table S1 for clinical 
data OFC). Figure 1 shows the results of the dose-response 
curves of the regular and BA-BATs for Ara h2 or Ara h6. These 
results show a clear decrease in basophil sensitivity (higher 
EC50 value) and reactivity (lower AUC value) with the BA-
BAT in patients with a false-positive BAT compared to a true-
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Table 1: Patient demographic and laboratory data.

Patient A B C D E F

age (year) 7.5 2.8 4.9 4.3 1.3 0.7

m/f m m f f m f

sIgE (kU/L)

Peanut extract 1.0 2.8 1.8 4.8 4.7 2.2

Ara h2 1.4 2.5 1.5 3.1 1.7 0.2

Ara h6 0.1 0.6 3.5 2.9 3.3 1.5

Oral Food Challenge pos pos pos neg neg neg

BAT sensitivity; EC50 (ng/mL)

regular BAT 1.5 0.9 3.4 1.8 0.8 1.1

BA-BAT 1.7 1.0 5.9 19.3 13.1 nd†

BA-BAT (pre-heated serum) 2.1 1.3 0.9 nd‡ 0.5 0.7

BAT reactivity; AUC

regular BAT 2066 3100 1259 1953 1288 1515

BA-BAT 1607 2204 1360 992 698 228

BA-BAT (pre-heated serum) 2186 3249 1687 nd 1210 1528

AUC shift

AUC ratio (BA-BAT/regular BAT) 0.8 0.7 1.1 0.5 0.5 0.2

AUC ratio (BA-BAT pre-heated serum/regular BAT) 1.1 1.0 1.3 nd 0.9 1.0

EC50 shift 

EC50 ratio (BA-BAT/regular BAT) 1.1 1.1 1.7 10.7 16.4 nd

EC50 ratio (BA-BAT preheated serum/regular BAT) 1.4 1.4 0.3 nd 0.6 0.6

† EC50 value could not be reliably determined due to very low basophil activation (<10%).
‡ not detected due to insufficient serum available.
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Figure 1: BAT Ara h2 or Ara h6 dose-response curves for patients with a true-positive regular BAT (A-C) and a false-positive regular BAT (D-F); 
regular BAT (●), BA-BAT (■), BA-BAT with pre-heated serum (control) (▲).
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positive BAT (Table 1; AUC and EC50 ratio). In addition, the 
BA-BAT with pre-incubation of heated serum with Arah2/h6 
resulted in similar dose-response curves as the regular BAT. 
This indicates that inhibition by serum is not caused by non-
specific factors but most probably by immunoglobulins which 
lose their antigen-binding capacity at high temperature.

In conclusion, these preliminary results show that the 
specificity of the (indirect) BAT for peanut allergy diagnosis 
might be improved by pre-incubating serum with allergen 
before addition to basophils (BA-BAT) after a positive regular 
BAT in patients with Arah2/6 values in the lower range (i.e. 0.1-
5 kU/L). The BA-BAT can determine the effect of interfering 
immunoglobulins which is similar to the effects of allergen 
immunotherapy-induced IgG/IgA on IgE-mediated basophil 
and T-cell activation as reported previously [4,5]. This means 
that for new studies on the validation of the BAT for allergy 
diagnosis this phenomenon should be taken into account 
when developing BAT protocols. Furthermore, it might be 
valuable to determine whether the BA-BAT protocol compared 
to the regular protocol has a higher diagnostic capacity to 
predict threshold dose and severity of an allergic reaction [6].
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