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Supplementary Materials 
 
Detailed methods and results of the basophil activation test 
 
Patients and controls 
In the three new PEG allergic patients, in one of the PEG patients from the cohort of 2006 – 
2019 (73 years, male; 59 years, female; 28 years, female; 76 years, female) and in three 
tolerant controls vaccinated with Comirnaty® (52, 56 and 62 years old, females), the basophil 
activation test was performed as described below. Additionally, in one 59 year-old female 
patient with suspected hypersensitivity to compounds of the vaccines and negative skin test 
to them, the BAT was performed with negative results (data not shown). 
Reagents for BATs 
BAT was performed using different dilutions in reconstitution (undiluted, 1:5, 1:25, 1:125 
diluted) of two mRNA COVID 19 vaccines (Cormirnaty, BioNTech Europe GmbH, Mainz, 
Germany; Moderna COVID-19 Vaccine, Moderna, Cambridge, Massachusetts, USA) and a 
vector COVID 19 vaccine (Vaxzevria, AstraZeneca, Oxford, United Kingdom). In two 
patients and one control also the COVID 19 vaccine Janssen (Johnson & Johnson, New 
Brunswick, New Jersey, USA) was tested. Furthermore the following different types of 
polyethylene glycol (PEG) were used: PEG 2000 (Rotipuran, Carl Roth GmbH, Karlsruhe, 
Germany; concentrations: 15 mg/ml, 3 mg/ml. 0.6 mg/ml), PEG 2000 (BAG2-CPEG2, 
BÜHLMANN Laboratories AG, Schönenbuch, Switzerland; concentrations: 0.91 mg/ml, 0.182 
mg/ml, 0.036 mg/ml), DMG PEG 2000 (BAG2-CPEG3, BÜHLMANN Laboratories AG, 
Schönenbuch, Switzerland; concentrations: 0.00182 mg/ml, 0.00036 mg/ml, 0.0000728 
mg/ml); PEG 3350 (Movicol, Norgine B.V., Amsterdam, The Netherlands; concentrations: 
15 mg/ml, 3 mg/ml. 0.6 mg/ml), PEG 4000 (Macrogol 4000, hospital pharmacy Klinikum 
rechts der Isar, Munich, Germany; purchase via Dow Chemicals, Midland, USA; 
concentrations: 15 mg/ml, 3 mg/ml. 0.6 mg/ml), PEG  4000 (BAG2-CPEG, BÜHLMANN 
Laboratories AG, Schönenbuch, Switzerland; concentrations: 0.91 mg/ml, 0.182 mg/ml, 
0.036 mg/ml; available since June 2021), PEG 6000 (Rotipuran, Carl Roth GmbH, Karlsruhe, 
Germany; concentrations: 15 mg/ml, 3 mg/ml. 0.6 mg/ml). The concentrations were chosen 
according to the manufacturer or adjusted according to previous publications (1,2,3,4). 
Polysorbat 80 (Tween 80, Carl Roth GmbH, Karlsruhe, Germany) was used at 
concentrations of 22.7 mg/ml (0.23%) and 2.3 mg/ml (0.023%). 
BATs 
The Flow CAST (BÜHLMANN Laboratories AG, Schönenbuch, Switzerland) was used for 
quantitative measurement of in vitro basophil activation, as previously described (1). Venous 
blood was collected in 10-mL EDTA tubes from each subject. For each subject and allergen, 
polystyrene tubes were prepared with 50 μL of allergen at the defined concentration and 
diluted in 100 μL of stimulation buffer (containing heparin, Ca2+, and IL-3 [2 ng/mL]). An anti-
FcεRI mAb and anti–N-formyl-methionyl-leucyl-phenylalanine were used as positive controls. 
Background values were assessed with 50 μL of stimulation buffer. We added and gently 
homogenized 50 μL of each subject’s whole blood (with EDTA), added 20 μL of staining 
reagent (anti-CD63–fluorescein isothiocyanate and anti-CCR3–phycoerythrin mAbs), and 
mixed and incubated the solution at 37°C for 25 minutes in an incubator. Two milliliters of 
lysing buffer stopped the stimulation within 5 minutes of incubation in the dark at room 
temperature, followed by centrifugation of the solution for 5 minutes at 460g. The 
supernatant was decanted, and stained cells were washed with 300 μL of washing buffer. 
Cells were resuspended by means of gentle vortexing and analyzed by using LSR Fortessa 



flow cytometers (Becton Dickinson Immunocytometry System; Becton Dickinson, Heidelberg, 
Germany) with BD FACSDiva software. Basophils were gated as low side scatter CCR3+/side 
scatterlow. Anti-CCR3 was used as a selection marker to separate basophils from other 
leukocytes. Upregulation of the basophil activation marker CD63 was calculated based on 
the percentage of CD63+ cells compared with the total number of identified basophils. In 
each assay a minimum of 300 events (ie, basophils) were recorded. A cutoff of 15% CD63+ 
cells for all compounds was used according to a previous study (1) and because it is the 
highest cutoff recommended by the manufacturer. Due to the small number of patients or 
the negative results ROC curves were not performed. 
Results 
The 73-year old patient showed a positive basophil activation with the Pfizer/BioNTech 
COVID-19 vaccine (undiluted: 20.0%, 1:5 diluted: 34.4%, 1:25 diluted: 18.4% CD63 
expression), with the Moderna COVID-19 vaccine (1:5 diluted: 34.8%, 1:25 diluted: 30.6% 
CD63 expression), with PEG 4000 (15 mg/ml: 16.2% CD63 expression) and with PEG 6000 (15 
mg/ml: 35.9% CD63 expression). No activation (values < 10% CD63 expression) was found 
with other concentrations of the above mentioned substances, with AstraZeneca COVID-19 
vaccine, COVID-19 vaccine Janssen, the other types of PEGs and polysorbate 80. Positive 
control (anti-FcRI): 90.0%, negative control (buffer): 1.6%. 
The 59-year old patient showed a positive basophil activation with the Moderna COVID-19 
vaccine (undiluted: 16.1% CD63 expsression). No activation (values < 10% CD63 expression) 
was found with other concentrations of Moderna COVID-19 vaccine, with Pfizer/BioNTech 
COVID-19 vaccine, with AstraZeneca COVID-19 vaccine, COVID-19 vaccine Janssen, the 
other types of PEGs and polysorbate 80. Positive control (anti-FcRI): 16.0%, negative control 
(buffer): 3.2%. 
The 28-year old patient showed a positive basophil activation with the Pfizer/BioNTech 
COVID-19 vaccine (undiluted: 17.4%, 1:5 diluted: 37.2% CD63 expression) and with the 
Moderna COVID-19 vaccine (undiluted: 13.4%, 1:5 diluted 41.8%, 1:25 diluted: 21.8%). No 
activation (values < 10% CD63 expression) was found with other concentrations of the above 
mentioned substances, with AstraZeneca COVID-19 vaccine, the other types of PEGs and 
polysorbate 80. Positive control (anti-FcRI): 90.2%, negative control (buffer): 0.2%. 
The 76-year old patient showed a positive basophil activation with the Pfizer/BioNTech 
COVID-19 vaccine (1:5 diluted: 16.9%, 1:25 diluted: 21.3% CD63 expression) and with the 
Moderna COVID-19 vaccine (1:5 diluted: 19.1%, 1:25 diluted: 20.5% CD63 expression). No 
activation (values < 10% CD63 expression) was found with other concentrations of the above 
mentioned substances, with AstraZeneca COVID-19 vaccine, the other types of PEGs and 
polysorbate 80. Positive control (anti-FcRI): 90.4%, negative control (buffer): 4.5%. 
All substances were negative in controls. 
Details are found in Table S2 and Table S3. 
 
References: 

1. Schmidle P, Mehlich J, Brockow K, Darsow U, Biedermann T, Eberlein B. Gelatin-
containing vaccines for varicella, zoster, measles, mumps, and rubella induce 
basophil activation in patients with alpha-gal syndrome. Int Arch Allergy Immunol 
2021; 182 (8): 716-722 

2.  Giangrande N, Garcia-Menaya JM, Marcos-Fernández M, Cámara-Hijón C, Bobadilla-
González P. Anaphylaxis due to macrogol in a laxative solution with a positive 
basophil activation test. Ann Allergy Asthma Immunol 2019; 123: 302-304. 



3. Bommarito L, Mietta S, Nebiolo F, Geuna M, Rolta G. Macrogol hypersensitivity in 
multiple drug allergy. Ann Allergy Asthma Immunol 2011; 107: 542-543. 

4. Jover Gerdá V, Rodriguez Pacheco R, Doménech Witek J, Marco de la Calle FM, de la 
Sen Fernández ML. Immediate hypersensitivity to polyethylene glycols in unrelated 
products: when standardization in the nomenclature of the components of drugs, 
cosmetics, and food becomes necessary. Allergy Asthma Clin Immunol 2019; 15:9 

 

 

 

Table S2: Results of the basophil activation test (% CD63 basophils) in PEG patients 

Compound Concentration  Pat. 1 
(73 y, male) 

Pat. 2 
(59 y, female 

Pat. 3 
(28 y, female) 

Pat. 4 
(76 y, female) 

      
Negative control ------- 1.6 3.2 0.2 4.5 

Positive control 1 
(anti-FcRI) 

------- 90.0 16.0  90.2 90.4 

Positive control 2 
(fMLP) 

------- 23.2 14.4  43.7 29,2 

        
Cormirnaty, 
Pfizer/BioNTech 

Undiluted* 20.0 5.6 17.4  9.4 

 1:5 diluted* 34.4 7.8 37.2 16.9 
 1:25 diluted* 18.4 7.4 6.6 21.3 
 1:125 diluted* 2.2 3.6 2.0 n.d. 
      
Moderna COVID-19 
vaccine, Moderna 

Undiluted* 6.6 16.1 13.4 6.2 

 1:5 diluted* 34.8  9.6 41.8 19.1 
 1:25 diluted* 30.6  6.2 21.8 20.5 
 1:125 diluted* 9.8 2.5 5.2 n.d. 
      
Vaxzevria, 
AstraZeneca 

Undiluted* 0.4 1.0 1.0 5.1 

 1:5 diluted* 1.0 0.3 0.7 3.9 
 1:25 diluted* 1.6 0.3 0.0 5.2 
 1:125 diluted* 1.2 0.6 0.7 n.d. 
      
COVID-19 vaccine 
Janssen, 
Johnson&Johnson 

Undiluted* 2.0 4.6 n.d. n.d. 

 1:5 diluted* 1.3 3.3 n.d. n.d. 
 1:25 diluted* 5.0 0.7 n.d. n.d. 
 1:125 diluted* 6.3 1.3 n.d. n.d. 
      
PEG 2000, 
Rotipuran,         
Carl Roth GmbH 

15 mg/ml 1.0 0.3 0.3 2.6 

  3 mg/ml 2.4 1.3 0.6 3.0 
 0.6 mg/ml 1.0 1.3 0.6 3.0 
      
PEG 2000, 
BAG2-CPEG2, 
Bühlmann 

0.91 mg/ml 2.1  0.3 1.0 3.6 

 0.182 mg/ml 4.6 1.0 0.7 4.0 
 0.036 mg/ml 5.3 2.0 2.6 3.3 
      
DMG PEG 2000+, 
BAG2-CPEG3, 
Bühlmann 

0.00182 mg/ml 3.0 2.4 1.7 3.6 

 0.00036 mg/ml 1.3 0.6 5.3 3.9 



 0.0000728 mg/ml n.d. 1.6 4.7 3.3 
      
PEG 3350, 
Movicol,       
Norgine B.V.  

15 mg/ml 2.3 3.0 2.0 2.3 

  3 mg/ml 2.7 1.3 1.3 1.7 
  0.6 mg/ml 3.0 0.7 0.3 2.6 
      
PEG 4000,  
Macrogol 4000, 
DOW Chemicals 

 15 mg/ml 16.2 2.9 0.3 8.3 

   3 mg/ml 8.8 0.7 1.0 8.0 
  0.6 mg/ml 7.0 0.6 0.0 9.0 
      
PEG 4000, 
BAG2-CPEG, 
Bühlmann 

0.91 mg/ml 4.3 n.d. 2.6 n.d. 

 0.182 mg/ml 5.0 n.d. 1.3 n.d. 
 0.036 mg/ml 7.3 n.d. 0.3 n.d. 
      
PEG 6000, 
Rotipuran,           
Carl Roth GmbH  

15 mg/ml 35.8 4.7 0.7 4.9 

  3 mg/ml 5.4 1.6 0.3 8.3 
 0.6 mg/ml 1.7 2.0 1.3 4.6 
      
Polysorbat 80, 
Tween 80,          
Carl Roth GmbH 

22.7 mg/ml 
(0.23%) 

1.3 0.3 1.0 7.3 

 2.3 mg/ml 
(0.023%) 

1.0 0.0 0.3 5.6 

 
* For concentrations in stimulation values have to be divided by 4.4. 
+ DMG = 1,2-Dimyristoyl-rac-glycero-3-methoxypolyethylene glycol-2000 
n.d.= not done 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Table S3: Results of the basophil activation test (% CD63 basophils) in controls 

Compound Concentration  Control 1 
(62 y, female) 

Control 2 
(56 y, female) 

Control 3 
(52 y, female) 

     
Negative control ------- 2.2 1.0 1.0 

Positive control 1 
(anti-FcRI) 

------- 90.8 82.2 86.3 

Positive control 2 
(fMLP) 

------- 4.5 11.8 2.2 

     
Cormirnaty, 
Pfizer/BioNTech 
Coronavirus-
Impfstoff 
BioNTech+ 

Undiluted* 2.0 0.6 0.8 

 1:5 diluted* 1.6 1.0 3.5 
 1:25 diluted* 0.3 1.3 2.6 
 1:125 diluted* n.d. 3.2 4.1 
     

Moderna COVID-
19 vaccine, 
Moderna 

Undiluted* 1.0 0.3 2.0 

 1:5 diluted* 1.5 0.0 0.6 
 1:25 diluted* 0.3 0.0 2.0 
 1:125 diluted* n.d. 0.6 2.2 
     
Vaxzevria, 
AstraZeneca  

Undiluted* 1.0 0.6 2.2 

 1:5 diluted* 0.6 2.3 1.6 
 1:25 diluted* 0.7 0.3 0.8 
 1:125 diluted* n.d. 1.0 1.9 
     
COVID-19 vaccine 
Janssen, 
Johnson&Johnson  
 

Undiluted* n.d n.d. 2.0 

 1:5 diluted* n.d. n.d. 2.0 
 1:25 diluted* n.d. n.d. 0.6 
 1:125 diluted* n.d. n.d. 1.6 
     
PEG 2000, 
Rotipuran,         
Carl Roth GmbH 

15 mg/ml 1.7 0.7 0.4 



 3 mg/ml 2.0 2.2 0.3 
 0.6 mg/ml 2.0 1.0 0.6 
     
PEG 2000, 
BAG2-CPEG2, 
Bühlmann  

0.91 mg/ml  2.0 2.4 1.4 

 0.182 mg/ml  0.7 1.9 3.2 
 0.036 mg/ml  1.9 2.3 3.3 
     

DMG+ PEG 2000, 
BAG2-CPEG3, 
Bühlmann 

0.0182 mg/ml 1.0 1.6 2.8 

 0.0036 mg/ml 1.3 1.2 2.6 
 0.000728 mg/ml 1.0 n.d. 2.3. 
     
PEG 3350, 
Movicol,       
Norgine B.V.  

15 mg/ml 3.3 3.0 1.5 

  3 mg/ml 1.0 0.9 0.9 
  0.6 mg/ml 1.9 2.9 1.9 
     

PEG 4000,  
Macrogol 4000, 
DOW Chemicals  

 15 mg/ml 1.0 1.8 1.4 

   3 mg/ml 0.3 2.3 0.3 
  0.6 mg/ml 1.9 1.6 1.0 
     
PEG 4000, 
BAG2-CPEG, 
Bühlmann 

 15 mg/ml n.d n.d. 0 

   3 mg/ml n.d. n.d. 1.9 
  0.6 mg/ml n.d. n.d. 1.6 
     

PEG 6000, 
Rotipuran,           
Carl Roth GmbH  

15 mg/ml 2.3 1.8 0.6 

  3 mg/ml 1.3 2.3 0.3 
 0.6 mg/ml 1.3 1.6 0.6 
     
Polysorbat 80, 
Tween 80,          
Carl Roth GmbH  

22.7 mg/ml 
(0.23%) 

7.0 0.6 0 

 2.3 mg/ml 
(0.023%) 

0.3 1.6 0.3 

 
* For concentrations in stimulation values have to be divided by 4.4. 
+ DMG = 1,2-Dimyristoyl-rac-glycero-3-methoxypolyethylene glycol-2000 
n.d.= not done 

 

 

 

 

 

 

 



How to proceed in case of positive allergy history prior to 
COVID-19 mRNA vaccination?

This flowchart was provided by the Paul-Ehrlich-Institut (www.pei.de) and Robert Koch  
Institute (www.rki.de) in cooperation with the scientific societies AEDA, DGAKI, NORA  
and DDG and is protected by copyright. It may only be reproduced and passed on within  
the scope of its purposes for non-commercial use. Any editing or alteration is prohibited. 

Version 1 (as of 25.03.2021)

General considerations 
• �After other immediate reactions (e.g. vaso-vagal reactions or panic attacks),  

vaccination may be given under increased emergency preparedness and moni- 
toring for 30 minutes. 

• �Vaccination centres or mobile vaccination teams must be equipped with  
emergency equipment to treat any anaphylactic reactions that may occur.

* �Definition of severe allergic reaction: < 1 h after agent disseminated skin rash associated with  
at least one other symptom: respiratory distress and/or cardiovascular reaction.

** �considering possible cross-reactions due to PEG (polyethylene glycol, macrogol)-containing 
compounds, such as polysorbates.

· �Anaphylaxis/severe allergic reaction* after  
1st or 2nd dose of COVID-19-mRNA-vaccine

· �Medically treated anaphylaxis/severe allergic 
reaction > 1 h (up to 24 h) after COVID-19- 
mRNA-vaccination 

· �Known hypersensitivity to any ingredient  
in COVID-19-mRNA-vaccines

· �Known allergic reaction to PEG (polyethy- 
lene glycol) or a drug containing PEG**  
(e.g., laxatives, colonic irrigation solutions 
prior to endoscopy)

· �Anaphylaxis/severe allergic reaction*  
of unknown cause

Vaccination, 
monitoring  
15 minutes

· Controlled bronchial asthma
· �Allergic rhinoconjunctivitis  

including hay fever, mite allergy
· Atopic dermatitis
· Food allergy
· Bee/wasp venom allergy
· �Drug allergy  

(not PEG-associated)1

· �Contact allergy  
(e.g. fragrances, nickel)

All grades including anaphylaxis/
severe allergic reaction* 
1 Exception: Anaphylaxis/severe  
allergic reaction* due to drug allergy 
(not PEG-associated) – see orange box

NO

YES

YES

Consultation in an allergy centres***

Confirmation of  
IgE-mediated allergic 

pathogenesis

No evidence for  
IgE-mediated 
pathogenesis

15  
MINUTES

15  
MINUTES

Any known allergies?

No further  
COVID-19-mRNA-

vaccination; consider 
eligible alternative 

vaccine**

30  
MINUTES

Vaccination under  
increased medical  

(emergency) preparedness,  
monitoring 30 minutes

Vaccination,  
monitoring  
15 minutes

*** �Allergy centres in Germany, which are particularly  
prepared with regard to these questions:   
https://dgaki.de/cac/    
https://aeda.de/covid-19-zentren

· �Anaphylaxis/severe allergic 
reaction* to medicinal products 
or to any other vaccine/vaccine 
ingredient not included in  
COVID-19-mRNA-vaccines.

· �Generalised urticaria (or other-
wise monosymptomatic allergic 
manifestation) following  
COVID-19-mRNA-vaccination 

· �Mastocytosis

YES YES

Vaccination after strict individual 
risk/benefit assessment and 

under increased medical  
(emergency) preparedness, 

monitoring 30 minutes

30  
MINUTES



Table S1. Allergy test procedure to exclude PEG or polysorbate allergy in this study 1 
(modified by German Comprehensive Allergy Centers from 21, 35) 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10 
 11 
 12 
 13 
 14 
 15 
Diluted with saline; higher concentrations only tested in negative skin tests; PEG 2000, 16 
3350, 4000, 6000 (Rotipuran®) and Polysorbat 80 (Tween 80®) from Carl Roth GmbH, 17 
Karlsruhe, Germany; trometamol from hospital pharmacy; *Only in patients with history for 18 
trometamol hypersensitivity; **Allergy testing with Comirnaty®, Vaxzevria® and Moderna 19 
vaccine was performed with residuals from emptied vials;***Only done in patients with 20 
positive skin tests; PEG, polyethylene glycol; PS80, = polysorbate 80.  21 
 22 

SPT  with PEG 2000, 3350, 4000, 6000, PS 80, trometamol  1/100  1/10  
 with vaccines* 1/10  undiluted 
 and/or injectable PEG-containing preparations 1/10  undiluted 

and suspected preparations 1/10  undiluted 
IDT  with PEG 2000, 4000, 6000, PS80, trometamol*  1/10000  1/1000  
 with vaccines** 1/100  1/10 
 and/or injectable PEG-containing preparations, if available  

and suspected preparations  
sIgE  consider sIgE to ethyleneoxide, chlorhexidine, latex 
Tryptase to exclude mastocytosis and hereditary alpha-tryptasemia 
BAT*** PEG 2000, 3350, 4000, 8000, PS 80, Pfizer/BioNTech,  
              Moderna, AstraZeneca COVID-19, COVID 19 Johnson&Johnson vaccines 
 (for details see Supplementary Materials) 
 



Table S2: Results of the basophil activation test (% CD63 basophils) in PEG patients 

Compound Concentration  Pat. 1 
(73 y, male) 

Pat. 2 
(59 y, female) 

Pat. 3 
(28 y, female) 

Pat. 4 
(76 y, female) 

      
Negative control ------- 1.6 3.2 0.2 4.5 

Positive control 1 
(anti-FcRI) 

------- 90.0 16.0  90.2 90.4 

Positive control 2 
(fMLP) 

------- 23.2 14.4  43.7 29,2 

        
Cormirnaty, 
Pfizer/BioNTech 

Undiluted* 20.0 5.6 17.4  9.4 

 1:5 diluted* 34.4 7.8 37.2 16.9 
 1:25 diluted* 18.4 7.4 6.6 21.3 
 1:125 diluted* 2.2 3.6 2.0 n.d. 
      
Moderna COVID-19 
vaccine, Moderna 

Undiluted* 6.6 16.1 13.4 6.2 

 1:5 diluted* 34.8  9.6 41.8 19.1 
 1:25 diluted* 30.6  6.2 21.8 20.5 
 1:125 diluted* 9.8 2.5 5.2 n.d. 
      
Vaxzevria, 
AstraZeneca 

Undiluted* 0.4 1.0 1.0 5.1 

 1:5 diluted* 1.0 0.3 0.7 3.9 
 1:25 diluted* 1.6 0.3 0.0 5.2 
 1:125 diluted* 1.2 0.6 0.7 n.d. 
      
COVID-19 vaccine 
Janssen, 
Johnson&Johnson 

Undiluted* 2.0 4.6 n.d. n.d. 

 1:5 diluted* 1.3 3.3 n.d. n.d. 
 1:25 diluted* 5.0 0.7 n.d. n.d. 
 1:125 diluted* 6.3 1.3 n.d. n.d. 
      
PEG 2000, 
Rotipuran,         
Carl Roth GmbH 

15 mg/ml 1.0 0.3 0.3 2.6 

  3 mg/ml 2.4 1.3 0.6 3.0 
 0.6 mg/ml 1.0 1.3 0.6 3.0 
      
PEG 2000, 
BAG2-CPEG2, 
Bühlmann 

0.91 mg/ml 2.1  0.3 1.0 3.6 

 0.182 mg/ml 4.6 1.0 0.7 4.0 
 0.036 mg/ml 5.3 2.0 2.6 3.3 
      
DMG PEG 2000+, 
BAG2-CPEG3, 
Bühlmann 

0.00182 mg/ml 3.0 2.4 1.7 3.6 

 0.00036 mg/ml 1.3 0.6 5.3 3.9 
 0.0000728 mg/ml n.d. 1.6 4.7 3.3 
      
PEG 3350, 
Movicol,       
Norgine B.V.  

15 mg/ml 2.3 3.0 2.0 2.3 

  3 mg/ml 2.7 1.3 1.3 1.7 
  0.6 mg/ml 3.0 0.7 0.3 2.6 
      
PEG 4000,  
Macrogol 4000, 
DOW Chemicals 

 15 mg/ml 16.2 2.9 0.3 8.3 

   3 mg/ml 8.8 0.7 1.0 8.0 
  0.6 mg/ml 7.0 0.6 0.0 9.0 
      
PEG 4000, 
BAG2-CPEG, 
Bühlmann 

0.91 mg/ml 4.3 n.d. 2.6 n.d. 



 0.182 mg/ml 5.0 n.d. 1.3 n.d. 
 0.036 mg/ml 7.3 n.d. 0.3 n.d. 
      
PEG 6000, 
Rotipuran,           
Carl Roth GmbH  

15 mg/ml 35.8 4.7 0.7 4.9 

  3 mg/ml 5.4 1.6 0.3 8.3 
 0.6 mg/ml 1.7 2.0 1.3 4.6 
      
Polysorbat 80, 
Tween 80,          
Carl Roth GmbH 

22.7 mg/ml 
(0.23%) 

1.3 0.3 1.0 7.3 

 2.3 mg/ml 
(0.023%) 

1.0 0.0 0.3 5.6 

 
* For concentrations in stimulation values have to be divided by 4.4. 
+ DMG = 1,2-Dimyristoyl-rac-glycero-3-methoxypolyethylene glycol-2000 
n.d.= not done 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S3: Results of the basophil activation test (% CD63 basophils) in controls 

Compound Concentration  Control 1 
(62 y, female) 

Control 2 
(56 y, female) 

Control 3 
(52 y, female) 

     
Negative control ------- 2.2 1.0 1.0 

Positive control 1 
(anti-FcRI) 

------- 90.8 82.2 86.3 

Positive control 2 
(fMLP) 

------- 4.5 11.8 2.2 

     
Cormirnaty, 
Pfizer/BioNTech 
Coronavirus-
Impfstoff 
BioNTech+ 

Undiluted* 2.0 0.6 0.8 

 1:5 diluted* 1.6 1.0 3.5 
 1:25 diluted* 0.3 1.3 2.6 
 1:125 diluted* n.d. 3.2 4.1 
     
Moderna COVID-
19 vaccine, 
Moderna 

Undiluted* 1.0 0.3 2.0 

 1:5 diluted* 1.5 0.0 0.6 
 1:25 diluted* 0.3 0.0 2.0 
 1:125 diluted* n.d. 0.6 2.2 
     
Vaxzevria, 
AstraZeneca  

Undiluted* 1.0 0.6 2.2 

 1:5 diluted* 0.6 2.3 1.6 
 1:25 diluted* 0.7 0.3 0.8 
 1:125 diluted* n.d. 1.0 1.9 
     
COVID-19 vaccine 
Janssen, 
Johnson&Johnson  
 

Undiluted* n.d n.d. 2.0 

 1:5 diluted* n.d. n.d. 2.0 
 1:25 diluted* n.d. n.d. 0.6 
 1:125 diluted* n.d. n.d. 1.6 
     
PEG 2000, 
Rotipuran,         
Carl Roth GmbH 

15 mg/ml 1.7 0.7 0.4 

 3 mg/ml 2.0 2.2 0.3 
 0.6 mg/ml 2.0 1.0 0.6 
     
PEG 2000, 
BAG2-CPEG2, 
Bühlmann  

0.91 mg/ml  2.0 2.4 1.4 

 0.182 mg/ml  0.7 1.9 3.2 
 0.036 mg/ml  1.9 2.3 3.3 
     
DMG PEG 2000+, 
BAG2-CPEG3, 
Bühlmann 

0.00182 mg/ml 1.0 1.6 2.8 

 0.00036 mg/ml 1.3 1.2 2.6 
 0.0000728 mg/ml 1.0 n.d. 2.3. 
     
PEG 3350, 
Movicol,       
Norgine B.V.  

15 mg/ml 3.3 3.0 1.5 

  3 mg/ml 1.0 0.9 0.9 
  0.6 mg/ml 1.9 2.9 1.9 
     
PEG 4000,  
Macrogol 4000, 
DOW Chemicals  

 15 mg/ml 1.0 1.8 1.4 

   3 mg/ml 0.3 2.3 0.3 



  0.6 mg/ml 1.9 1.6 1.0 
     
PEG 4000, 
BAG2-CPEG, 
Bühlmann 

 0.91 mg/ml n.d n.d. 0 

  0.182 mg/ml n.d. n.d. 1.9 
  0.036 mg/ml n.d. n.d. 1.6 
     
PEG 6000, 
Rotipuran,           
Carl Roth GmbH  

15 mg/ml 2.3 1.8 0.6 

  3 mg/ml 1.3 2.3 0.3 
 0.6 mg/ml 1.3 1.6 0.6 
     
Polysorbat 80, 
Tween 80,          
Carl Roth GmbH  

22.7 mg/ml 
(0.23%) 

7.0 0.6 0 

 2.3 mg/ml 
(0.023%) 

0.3 1.6 0.3 

 
* For concentrations in stimulation values have to be divided by 4.4. 
+ DMG = 1,2-Dimyristoyl-rac-glycero-3-methoxypolyethylene glycol-2000 
n.d.= not done 
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