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iv. Main text 40 

 41 

To the editor, 42 

Recently a new multiplex array in molecular allergy diagnostics, ALEX (Allergy Explorer, 43 

Macro Array Diagnostics, Vienna, Austria), was launched and became commercially available 44 

in 2019.  This array offers more than 120 allergen extracts and 170 molecular components 45 

(ALEX2) of inhalation, food, animals, latex and insect allergens. The ISAC (Immuno Solid-46 

phase Allergen Chip, Thermo Fisher Scientific, Uppsala, Sweden, available since 2008) is the 47 

most frequently used and studied multiplex array to date, offering 112 different molecular 48 

components. Molecular allergy diagnostics is based on detection of specific IgE (sIgE) for 49 

allergen components and applied in patients with multiple allergies or unexplained 50 

(anaphylactic) reactions to find a causative allergen. Analyzing molecular components is 51 

considered a third-level diagnostic tool, after Skin Prick Test (SPT) and sIgE for whole 52 

allergens extracts. It helps clinicians to distinguish between clinically relevant (e.g. storage 53 

proteins (SP)) and less relevant sensitizations (e.g. cross reacting PR-10 proteins (PR10)).  54 

ALEX reported their scores as kUA/L, the same unit used for ImmunoCAP (Thermo Fisher 55 

Scientific), classified in five different categories. ISAC results are reported as semi-56 

quantitative ISU units classified in four different categories. In addition, a different range is 57 

used (0.3–50 kUA/L for ALEX compared to 0.3-200 ISU-E for ISAC). This is the first study 58 

comparing ALEX and ISAC diagnostic performance in children with multiple allergies. 59 

Previous studies compared both tests for inhalation allergens in adults 1,2  or for inhalation 60 

and food allergens but without specific results for the included children3. In our study, ALEX 61 

test was conducted in ten children with multiple allergies using same stored serum samples 62 

in which ISAC test was previously performed in 2020. 63 

 64 



Results  65 

Ten patients with multiple food allergies were included with a mean age of 11,8 years (range 66 

7-16). The majority was male (80%) and 80% was diagnosed with eczema, 70% with asthma 67 

and 90% with allergic rhinitis, all requiring medication (Table 1). 68 

 69 

Overall agreement 70 

The overall agreement between ALEX and ISAC was good with 86,2% agreement (both 71 

positive / both negative) for all shared allergen components between ALEX and ISAC (n=102) 72 

with a negative percent agreement (NPA, both negative) of 90,3% and a positive percent 73 

agreement (PPA, both positive) of 79,5% (Figure 1). Overall agreement between ALEX and 74 

ISAC based on four sensitization categories (<0.3 (0) (negative), 0.3-1 (1) (low), 1-15 (2+3) 75 

(moderate-high), >15 (4) (very high)) was 79,4% (Figure 2).  76 

 77 

Focus on food allergens 78 

For egg, cow’s milk and peanut ALEX offers three additional components (Gald4, Bosd2 and 79 

Arah15) and three extra whole allergen extracts (egg yolk, egg white and cow’s milk). For 80 

nuts, ALEX provides five extra whole allergen extracts (cashew, brazil, pecan, macadamia 81 

and almond) and eight extra allergen components for hazelnut, walnut, macadamia and 82 

pistachio (Cora11; Jugr2, Jugr4, Jugr6; Mac I 2S Albumin; Pisv1, Pisv2 and Pisv3). For 83 

legumes, ALEX offers whole allergen extracts of peas, chick peas, lentils and green bean and 84 

Glym8 (storage protein) soy component. For cereals, ALEX contains whole allergen extract 85 

and/or components for wheat, oats, quinoa, buckwheat, barley, millet, lupine, rye, spelt, rice 86 

and corn. In evaluating fish and seafood ALEX provides whole allergen extracts and extra 87 

components for eight fish species (codfish, carp, herring, mackerel, salmon, stingray, 88 

swordfish and tuna), three prawn species (north sea shrimp, pacific white shrimp and 89 

northern pink shrimp), crab and lobster and five mollusks species (clam, mussel, oyster, 90 

scallop and squid). 91 

 92 

Egg, cow’s milk and peanut 93 

Our study included two children with egg allergy, three children with cow’s milk allergy and 94 

four patients with peanut allergy (Table 1). We found comparable results for most relevant 95 

overlapping components in evaluating cow’s milk, egg and peanut allergy.  96 



 97 

Nuts 98 

All patients in this study were allergic to (certain) nuts (Table 1). Between overlapping nut 99 

components (hazelnut, walnut, cashew- and brazil nut) the overall agreement (both positive 100 

/ both negative) was 83% (with a NPA of 88% and PPA of 79%). We found two major 101 

differences in sensitization for storage proteins of hazelnut (Cora14) and walnut (Jugr1) with 102 

unknown clinical relevance in two patients (no challenge tests performed). Verification of 103 

this difference was done by performing a monoplex sIgE test (ImmunoCAP) on the same 104 

serum sample. In patient 2 (Cora14) sensitization conform ISAC and in patient 5 (Jugr1) 105 

sensitization conform ALEX was confirmed to be right.  106 

 107 

Legumes  108 

Comparable results were found for overlapping soy components, except a clinically 109 

irrelevant difference in patient 1 who tolerates small amounts of soy. In this patient, Glym5 110 

was negative in ALEX while moderately elevated in ISAC. Furthermore, ALEX revealed 111 

sensitizations for chickpeas and lentils with unknown clinical relevance in three patients.  112 

 113 

Cereals  114 

Between overlapping wheat components comparable results were found. In patient 2, 115 

results were different for buckwheat component (storage protein, Fage2), with no 116 

sensitization in ISAC while moderate sensitization in ALEX together with high sensitization 117 

for whole allergen extract. Because of unexplained anaphylaxis a buckwheat challenge test 118 

was performed, however this was negative. In addition, in seven patients ALEX revealed 119 

sensitizations for buckwheat with unknown relevance in five of them.  120 

 121 

Fish/seafood  122 

Comparable results were found for overlapping components (codfish and black tiger prawn). 123 

However, in patient 5 and 8 with fish allergy ALEX showed no sensitization for tuna whole 124 

allergen extract while sensitization for the parvalbumin component (Thua1) was very high. In 125 

all other fishes sensitizations for parvalbumin components were considerably higher than 126 

whole allergen fish extracts.  127 

 128 



Other remarkable findings  129 

Many extra sensitizations were found by ALEX all with unknown clinical relevance for a.o. 130 

fenugreek (n=4), poppy seeds (n=8), lupin (n=5), beer yeast (n=3), storage mites including 131 

Acarus siro (n=7), honeybee (n=1), and cricket, mealworm and grasshopper (n=5). Patient 8 132 

with dust mite and seafood allergy (sensitized for tropomyosin) showed very high 133 

sensitizations for cricket, mealworm and grasshopper and based on this result he was 134 

advised to avoid those insects in his diet. A challenge test with poppy seeds was performed 135 

in patient 2 due to unexplained anaphylaxis and high sensitization which was negative.  136 

 137 

Conclusion 138 

This is the first study comparing ISAC and ALEX results in atopic children. Good agreement 139 

was found for shared egg, cow’s milk, peanut, codfish/prawn, soy and wheat components. In 140 

evaluating nut allergy some differences were found.  ALEX provides more sensitization 141 

results (including whole allergen extracts besides components) for nuts, cereals, seeds, 142 

legumes, fish and seafood which can help clinicians to optimize and personalize dietary 143 

advices. In addition, ALEX provides more information regarding fruits, vegetables, meats, 144 

spices and insect venoms. However, more results on sensitization with unknown clinical 145 

relevance could potentially increase clinical complexity, resulting in an increase in further 146 

testing (a.o. challenge tests). This happened in one patient with unexplained anaphylaxis 147 

where both poppy seeds and buckwheat challenge tests were performed with negative 148 

results. Furthermore, ALEX and ISAC use different units (kU/L vs ISU-E) and ranges so 149 

clinicians will need some experience in translating it into their daily clinical practice.   150 

Because of the small sample size, analysis was limited to a descriptive case study. More data 151 

is needed to unravel sensitization patterns and clinical relevance in severe atopic children. 152 

ALEX seems to be an interesting new diagnostic tool in molecular allergy diagnostics to 153 

support pediatric allergists in precision medicine for severe atopic children with multiple 154 

allergies.  155 
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vi. Table legends 181 

Table 1 Patient characteristics 182 

 183 

 184 

vii. Figure legends 185 

Figure 1 Scatter plot of all ALEX and ISAC sIgE allergen overlapping components test results.  186 

 187 

Figure 2 Agreement of ALEX versus ISAC test results by classes defined for ISAC in 10 patients 188 

# = patient number. Note: ALEX results are classified in five different categories: negative (<0.3 kUA/L), low (0.3-1 kUA/L), 189 

moderate (1-5 kUA/L), high (5-15 kUA/L) and very high (>15 kUA/L). ISAC results are classified in four different categories: 190 

negative (<0.3 ISU-E), low (0.3 – 1.0 ISU-E), moderate-high (1-15 ISU-E) and very high >15 ISU-E). For overall class 191 

agreement between ALEX and ISAC results were classified in four sensitization categories (<0.3 (0) (negative), 0.3-1 (1) 192 

(low), 1-15 (2+3) (moderate-high), >15 (4) (very high)). 193 


