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To the Editor,

in December 2020 the SARS-CoV-2 vaccination campaign 
got started and several adverse reactions rapidly were reported, 
including suspected mild and anaphylactic allergic reactions. 
Non-anaphylactic allergic type reactions showed an incidence of 
11.6-43.8% cases per million first doses administered; however, 
anaphylactic reactions showed an incidence of 2.5-11.1% cases 
per million first doses administered (1, 2).
Right in the early stages of the worldwide SARS-CoV-2 vacci-
nation campaign, vaccine excipients were hypothesized to be the 
culprits of the hypersensitivity reactions reported (3-6). 
The SARS-CoV-2 excipients of the vaccines available in Italy, 
indicated as potential allergens, are: 
•	 Comirnaty (Pfizer-BioNTech): Polyethylen glycol 2000 

(PEG 2000);
•	 Spikevax (Moderna): Polyethylen glycol 2000 (PEG 2000), 

Trometamol; 

•	 Vaxzevria (AstraZeneca): Polysorbate 80;
•	 Johnson & Johnson (Janssen): Polysorbate 80;
•	 Nuvaxovid (Novavax): Polysorbate 80.
Polyethylene glycols (PEGs) or macrogols are a family of hydro-
philic polymers with a variable molecular weight ranging from 
200 to 35,000 kDa. They can be found in drugs, as an active 
ingredient and as an excipient, in cosmetic and food products. 
The exposure to these substances commonly occurs both in 
house (e.g., food additives, personal hygiene products), both in a 
medical-surgical environment (e.g., laxatives, wound dressings, 
PEGylated drugs and hydrogels). Polysorbates or PEG sorbitans 
are PEG derivatives that share structural similarities with PEGs, 
and both are common excipients.
Skin Prick Tests (SPT) and Intradermal Tests (IDT) are used in 
the allergy practice in order to assess sensitization to active prin-
ciples and to excipients, included the ones contained in SARS-
CoV-2 vaccines as indicated by the main guidelines (7, 8).
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Hypersensitivity to excipients, defined as inert substances, has al-
ways been thought as a rare occurrence. From 1977 to 2016, 37 
cases of immediate hypersensitivity reaction to PEG were reported, 
21 with skin test positivity (SPT and/or IDT), 2 with positive con-
tact test, 1 with negative test and 13 without diagnostic test (9).
Nonetheless, at the present time the frequency of hypersensitivity 
to PEG and Polysorbates is still debated (10, 11).
Many patients were sent to allergy evaluation to confirm or ex-
clude SARS-CoV-2 vaccine excipient allergy, upon indication of 
vaccinating centers or attending physicians. In most cases a de-
tailed history allows the exclusion of excipient sensitization (12). 
In some selected patients, allergy work-up, including skin tests, 
is mandatory. The ever-increasing evidence has made it possible 
to identify that the subjects deserving such a diagnostic approach 
show at least one of these features: anaphylaxis to injectable drug 
or vaccine containing PEG or derivatives; anaphylaxis to oral/top-
ical products containing PEG; recurrent anaphylaxis of unknown 
cause; suspected or confirmed allergy to any mRNA vaccine; con-
firmed allergy to PEG or derivatives (8).
In an emergency climate, the recommendation to vaccinate the 
entire population has raised fear of adverse effects. For this reason, 
skin tests have become a useful tool to rule out a state of hyper-
sensitivity even when the medical history seemed to rule it out.
In Italy the use of the whole SARS-CoV-2 vaccine in allergy 
work-up has not been taken into account for ethical reasons, 
and some authors do not recommend skin testing with the vac-
cine because of lack of information about sensitivity or specific-
ity and unclear safety of skin testing (13). 
Therefore, the joint guidelines of the two main allergologic Ital-
ian societies recommend the use of PEG 3350 and steroid-based 
injectable formulations containing PEG 3350 or polysorbate 
80 for the execution of SPT and IDT (7). According to these 
guidelines the drugs and concentrations used for skin tests are 
detailed in table I.
Between January 2021 and December 2021, 145 skin tests were 
carried out at our center. In this work we want to report the ap-
pearance of cutaneous atrophy at the intradermal site, which oc-
curred in 12 patients (8.16%): seven patients had atrophy with 
Triamcinolone acetonide, three with Methylprednisolone acetate, 
one patient with both Triamcinolone acetonide and Methylpred-
nisolone acetate, one patient with all steroids (figure 1). 

This effect was mainly detected at the IDT sites with depot-cor-
ticosteroids that may remain in the skin for prolonged periods 
of time, even over a year (14).
The reactions appeared about one week after the test and proved 
present and unchanged even after six months. In a previous pa-
per other authors had described skin atrophy in patients sub-
jected to intradermal tests with steroids, in particular with Beta-
methasone dipropionate and Triamcinolone acetonide, while no 
atrophy was noted for other steroids (15). To our knowledge, 
there have been no reports in the literature after performing the 
skin tests for the diagnosis of allergy to the preservatives of the 
anti-COVID vaccines.
The occurrence of skin atrophy has led us to change the in-
formed consent for the skin tests procedures, by adding the pos-
sibility of such an adverse event. 
Topical glucocorticoids skin atrophy is a well-known adverse ef-
fect (16): their atrophying effect manifests both in the epidermis 
and in the dermis. In the epidermis layer the antiproliferative 
effect and the acceleration of maturation of keratinocytes lead 
to a thinning of the stratum corneum. Epidermis also displays a 
loss of barrier integrity by reducing the synthesis of lipid com-
ponents like ceramides, cholesterol, and fatty acids. In the der-
mal layer the antimitotic effect on fibroblasts causes a loss of 
tensile strength and elasticity: at the molecular level this can be 
explained by a reduction in synthesis and increased degradation 
of the extracellular matrix proteins like collagen, proteoglycans 
and elastin (17, 18). The intensity of these effects depends on 
numerous pharmacokinetic (e.g., vehicle lipophilia, depot as 
route of administration) and pharmacodynamic variables (e.g., 
steroid potency) (18). In our case the effects of dermal atrophy 
are amplified by intradermal injection of the drug, even if di-
luted.
There is growing evidence that skin tests with PEG excipients 
and polysorbate play an increasingly limited role in identifying 
those at risk of developing hypersensitivity reactions to vaccines 
for COVID-19, with a positive and negative predictive value yet 
to be established (7, 19, 20).
Other hypothesis likewise emerge that immediate hypersensi-
tivity reactions can be determined not only by PEG and poly-
sorbates but also by the lipid nanoparticles that build up the 
envelope of vaccines to mRNA and the mRNA itself (21).

Table I - Non-irritating concentrations for skin tests with PEG 3350 and polysorbate 80 contained in steroids.

PEG 3350 Negative control Polysorbate 80

Macrogol powder oral solution Methylprednisolone acetate Methylprednisolone sodium 
succinate Triamcinolone acetonide

SPT 1:1
SPT 1:1 (40 mg/ml) SPT 1:1 (40 mg/ml) SPT 1:1 (40 mg/ml)

IDT 1:10 (4 mg/ml) IDT 1:10 (4 mg/ml) IDT 1:1 (40 mg/ml)
Adapted from (7).
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The low clinical-decision relevance of PEG and polysorbate ste-
roid-based tests and the risk of potentially irreversible skin side 
effects would suggest that such diagnostics should be performed 
only in accurately selected patients and with positive skin test 
with whole vaccine (22, 23).  
According to our experience, skin atrophy observed after skin 
tests procedures with steroids used to confirm or rule out sensi-
tization to COVID-19 vaccine preservatives, is not such a rare 
occurrence and should be explained to the patient, before per-
forming this procedure. 
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Figure 1 - Cutaneous atrophy at the intradermal site.

(A) Skin atrophy with hyperpigmentation at the intradermal site of Methylprednisolone acetate 1:10 (upper lesion), Triamcinolone acetonide 1:1 and Methyl-
prednisolone sodium succinate (left and right bottom lesions); (B) Skin atrophy surrounded by an hyperpigmented area at the intradermal site of Methylpred-
nisolone acetate 1:10; (C) Skin atrophy with hypopigmentation at the intradermal site of Methylprednisolone acetate 1:10.
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