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The role of anti-polyethylene glycol (PEG) IgM, 1gG, or IgE antibodies in COVID mRNA
vaccine anaphylaxis is unknown. We highlight a case with preexisting anti-PEG antibodies that

tolerated vaccination.
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A 60-year-old woman with debilitating gout experienced HLA-B*58:01-restricted allopurinol

drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome. Two years later,
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following therapeutic failure with febuxostat, pegloticase was trialed. Twelve days following
initial infusion, she developed angioedema and a diffuse erythematous pruritic rash. She self-
treated with diphenhydramine, but symptoms persisted for two days. She then developed
shortness of breath and throat constriction, requiring antihistamines and systemic steroids from
an outside emergency department. She was later discharged with steroids and symptoms resolved
after seven days. Seven months later, she showed negative prick (SPT) and intradermal (IDT)
skin testing to PEG3350. She was not tested to higher molecular weight PEG at this time. Of
note, we detected anti-PEG IgG and IgE antibodies using a previously reported Dual Cytometric
Bead Assay (DCBA)*, which had been negative when assessed from biobanked plasma two
months following the DRESS episode (Table 1). The target beads for the assay used high-
affinity murine anti-PEG monoclonal antibody-conjugated CBA beads conjugated with
pegloticase as the target antigen.* The control beads were conjugated with the same anti-PEG
antibodies without pegloticase.! The positive signal criterion is defined as “Target beads MFI
(median fluorescence intensity) >= 1.2 x Control beads MFI” and “free PEG inhibition reduces

>=50% of Target beads MFI™.!

Given the potential risk from anti-PEG IgE antibodies with future infusions, pegloticase
desensitization was completed and followed by tolerance to three infusions, each two weeks
apart.? However, pegloticase was discontinued when hyperuricemia and gout symptoms
persisted. Six weeks following desensitization, anti-PEG IgM was present. Anti-PEG IgG titer
increased over 6 months following desensitization, however PEG3350 SPT/IDT, and PEG8000
SPT were negative (Table 1). Following negative SPT/IDT, she tolerated oral challenges with

0.17g/1.7g of PEG3350. Serum anti-PEG IgM and 1gG remained high with absent IgE. Dose 1
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(0.3mL) of Pfizer-BioNTech COVID-19 mRNA vaccine was associated with injection site
soreness and headache. Immediately before the dose 2, SARS-CoV-2 spike protein antibodies
were positive via multiplex bead assay, suggesting a vaccination response (Table 1).> Serum
anti-PEG IgM and 1gG remained high with absent IgE. Dose 2 of the vaccine 0.3 ml IM was
tolerated without event. Four weeks after dose 2 revealed positive anti-PEG 1gG, negative anti-
PEG IgM and IgE, and persistent immune response to the vaccine using a SARS-CoV-2

multiplex bead assay (Table 1).2

Pegloticase is a recombinant mammalian uricase derived from a genetically modified strain of E.

coli complexed to a 10,000 Da PEG molecule.” It has a half-life of 8-14 days and is infused

every two Weeks.4 Pegloticase is known to be associated with infusion and hypersensitivity
reactions.” Using data from the US FDA FAERS system, we found that between 2010 and 2019,
5% of all adverse events were reported as anaphylaxis; the majority of events were infusion
reactions or decreased efficacy. The underlying mechanism for the delayed hypersensitivity
reaction to pegloticase in our patient remains unclear. However, the patient had confirmed
absence of serum anti-PEG IgE before exposure to pegloticase, then presence of anti-PEG IgE
following her reaction. Therefore, the decision to desensitize prior to the next infusion of

pegloticase was made due to the potential risk for an IgE-mediated anaphylaxis to PEG products.

The presence of anti-PEG antibodies is a risk factor for infusion reactions, accelerated drug

5
clearance, and decreased drug efficacy. Our patient developed anti-PEG IgM antibodies
following desensitization associated with a lack of urate-lowering response. It has been reported

that 41% of individuals receiving pegloticase developed high-titer antibodies associated with
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lack of urate-lowering activity; in most cases, both IgM and IgG against the PEG moiety of

5
pegloticase were detected. It is suggested that anti-PEG antibodies are responsible for the

accelerated blood clearance (ABC) phenomenon and complement activation-related

6
pseudoallergy (CARPA) reactions. These studies support the idea that immune-mediated
reactions to PEG and PEGylated medications are antibody-mediated. In pegloticase, uricase is
linked to 10,000 Da PEG molecules; high titers of anti-PEG antibodies may bind the PEG

polymers in a manner that blocks the functional protein component of uricase.

Our patient tolerated both doses of the Pfizer-BioNTech COVID-19 mRNA vaccine and had an
antibody response demonstrable following each dose. Our case highlights that individuals with
preexisting reactions or antibodies to PEG or pegylated compounds can be mRNA vaccine
tolerant. Our case demonstrated transient development of anti-PEG IgE following a pegloticase
hypersensitivity reaction of unclear etiology and the development of anti-PEG IgM and IgG
following desensitization associated with lack of treatment response. This aligns with studies that
suggest 40% of individuals develop anti-PEG IgG following a single infusion of a pegylated

compound; 5-9% of the general population has detectable anti-PEG IgG; and 0.001% of the

1,4
population controls have detectable anti-PEG IgE.  Since COVID-19 mRNA vaccine rollout,

immediate hypersensitivity reactions consistent with anaphylaxis have been described at a rate of

78
2.5-4 per million doses administered. It is postulated that reactions may be due to an IgE-

mediated or a CARPA response toward PEG2000 in the mRNA lipid nanoparticle carrier of

7
these vaccines. Our case demonstrates tolerance to not only both doses of the Pfizer-BioNTech
COVID-19 mRNA vaccine, but also antibody response to SARS-CoV-2 spike protein three and

four weeks following dose 1 and 2, respectively, despite presence of anti-PEG IgM and IgG. She
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had high PEG IgG and IgM titers but not PEG IgE at the time of vaccination, and she did not
have a reaction consistent with CARPA or anaphylaxis of any cause. A recent paper suggested
that those with pre-existing PEG antibodies may boost their 1gG response following COVID-19
MRNA vaccination. We did not see a “PEG-boosting” effect in our case, and in fact, 28 days
following dose 2, there was a tiny decrease in signal for PEG IgG and IgM.° We highlight
COVID-19 mRNA vaccine tolerance and response in the setting of anti-PEG 1gG and IgM and
that additional research into mechanisms of anaphylaxis to COVID-19 mRNA vaccines is
needed.
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Table 1. Patient’s anti-PEG antibodies and anti-S1 (SARS-CoV-2 spike protein)
over time as described in the case.

# For IgM and 1gG: +++ has a median fluorescence intensity (MFI) signal > 2X controls beads and
a titer of >10,000; ++ has.an MFI signal > 2X control beads and a titer of >300; +/- has an MFI
signal > 1.5X control beads and a titer of >100 in at least one determination

® For IgE: + has an MF1 signal > 2X control beads and the titer is shown



