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Abstract
Several autoimmune disorders have been reported following vaccinations. We describe a patient allergic to yeast
vaccinated for HBV who developed the autoimmune/inflammatory syndrome induced by adjuvants (ASIA) with
autoantibodies including anti-Saccharomyces Cerevisiae antibodies. Hypersensitivity to yeast may predispose to worse
post-vaccination outcome and act synergistically in development of overt disease.
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1 Introduction
Vaccines represent one of the most significant achievements in the field of preventive medicine, as eradication of
infectious diseases becomes possible through vaccination programs [1, 2]. However, a number of autoimmune disorders
have been reported following vaccinations (see Table 1) and the question of a connection between vaccination and
autoimmune disorders has raised increasing interests [4-6]. With this regard, a heated debate is going on regarding hepatitis
B (HBV) vaccination as a possibly causal agent in triggering autoimmune disorders [7-18].
Nonetheless, post-vaccination phenomena may include, even though rarely, disabling as well as puzzling adverse
events [19, 20]. These phenomena often cannot be easily categorized into a single well-defined autoimmune/inflammatory
disease. Hitherto, a new syndrome was introduced and termed ‘Autoimmune/inflammatory Syndrome induced by
Adjuvants’ (ASIA), assembling a spectrum of immune-mediated diseases triggered by an adjuvant stimulus [21]. Indeed,
notwithstanding that molecular mimicry and bystander/polyclonal activation in a genetically predisposed individual could
be involved, there are several components of the vaccine that can trigger an immune response including the
adjuvants [22-26]. HBV vaccines are grown in Saccharomyces cerevisiae (baker’s yeast or brewer’s yeast) and contain
residual yeast protein [27]. The “classical” allergic adverse reactions to these residuals, if any, appear to be rare [28]. The use
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of Saccharomyces-based therapeutic vaccines is supported by the evidence of their ability to stimulate tumour or
viral-specific CD4 and CD8 T-cell responses [29]. However, recent reports suggest that yeast may also trigger autoimmune
responses [30].
Herein, we describe the case of a 41 years old man, who reported yeast allergy in his clinical history and developed
immediate local reaction to HBV vaccination followed by the overt onset of chronic fatigue syndrome (CFS) and
fibromyalgia. The presence of yeast in the vaccine may have created an augmented adjuvant effect, leading to overt
disease as well as to the appearance of several autoantibodies including anti-Saccharomyces Cerevisiae antibodies
(ASCA) [31].
Table 1. A list of vaccines associated with autoimmune diseases.
Vaccine

Autoimmune disorder

HBV [3, 4]

Anthrax [3]

Polyarteritis nodosa, lichen planus, bullous, pemphigoid, Henoch-Schonlein Purpura,
Polyneuropathy, Erythema nodosum, ITP, Myastenia gravis, MS, Uveitis, reactive arthritis,
RA, SLE, CNS demyelination, TM, pemphigus, CFS
SLE

DTP/Dtap/TT [4]

Optic neuritis, myelitis, GBS, SLE

Influenza
MMR

[4]

[4]

Mumps

ITP

[4]

T1D

Rabies [4]
HAV

neuritis GBS

[4]

ITP

Oral polio
Rubella

[3]

[3]

Swine flu [3]
BCG
HiB

[3, 4]

[3]

HPV

SLE, RA, vasculitis, reactive arthritis, GBS

[3]

GBS
Fibromyalgia
MS
reactive arthritis, polymyositis/dermatomyositis
T1D
vasculitis, cerebral vasculitis, primary ovarian failure, death

Abbreviations: ITP: idiopathic thrombocytopenic purpura; MS: multiple sclerosis; RA: Rheumatoid arthritis; SLE: systemic lupus erythematosus; CNS: central nervous system; TM: transverse myelitis;
CFS: chronic fatigue syndrome; GBS: Guillain-Barré Syndrome; T1D: Type 1 diabetes mellitus

2 Case report
A 41 years old man was evaluated for CFS and fibromyalgia beginning 15 years earlier following vaccination with
HBV-vaccine. Since then, he reported various physical and cognitive symptoms that did not allow him to work or to have
social life. He was healthy and functional prior to the vaccination besides a story of allergies including sensitivity to yeast.
The patients received in 1997 the amended HBV-vaccine while applying for a new job. Following the third injection, he
suffered from a transient local reaction and flu-like symptoms including fatigue, weakness and headaches. Few months
later he became chronically ill, with a drastic decline in his overall health characterized by chronic fatigue, un-refreshing
sleep, concentration difficulties, a foggy feeling, high and off-balance, and body aches. The physical examination revealed
tenderness and swelling of the joints of the ankles, knees and elbows, muscle tenderness, positive tender points, tremors,
irregular heartbeat and dyspnoea. The first diagnoses were CSF and fibromyalgia. An electrocardiogram was performed
and was suggestive for cardiomyopathy. He underwent echocardiogram and a stress test/SESTA, a MIBI scanning and
was diagnosed with a global hypokinesis of the left ventricle, decreased ejection fraction, and an enlargement of the heart.
Since then the patient is taking enalapril 20 mg/die. Electromyography/nerve conduction velocities (EMG/NCV) of upper
extremities showed bilateral segmental ulnar nerve neuropathies at the elbow level, bilateral brachial plexus level
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neuropathies and mild right median nerve segmental neuropathy at the wrist level. His blood work revealed, elevated
protein, albumin and gammaglobulins. During time, a number of autoantibodies tested positive including
anti-Saccharomyces cerevisiae (ASCA) [IgA 21.4 EU/ml (nv < 20.5 EU/ml), IgG 49.5 EU/ml (nv < 22.2 EU/ml)].
Decreased levels of complement C3 and C4 were shown in more than one occasion. Lymphocytes count revealed
decreased total T cells (CD2, CD3), and decreased helper T cells (CD4).
The patient was advised to rest and avoid all exertion, treatments with anti-depressant helped his depressive symptoms but
not the fatigue and other complains. Steroids and hydroxychloroquine were used without success.

3 Discussion
An association between vaccines and immune-mediated diseases has been occasionally reported. Moreover, a number of
patients can present a plethora of undefined signs and symptoms recently gathered under that condition termed
Autoimmune/inflammatory syndrome induced by adjuvants (ASIA) [21]. This could be the case of our patient in which
unspecific symptoms emerging post-vaccination by the development of an autoimmune response exemplified by the
presence of autoantibodies, hypergammaglobulinemia, lymphocytes subpopulations abnormalities and complement
consumption. The patient fulfilled the proposed criteria for ASIA diagnosis [21]. The largest cohort of cases diagnosed with
immune-mediated diseases following immunization HBV vaccine was described by Zafrir et al. [32]. The authors depicted
93 patients who, similarly to our report, suffered from a constellation of symptoms including neuropsychiatric, fatigue,
muco-cutaneous, musculoskeletal and gastrointestinal complaints with elevated titers of autoantibodies documented in
80% of sera tested. Eighty six percent of the patients fulfilled the proposed criteria of ASIA [32]. HBV vaccine has been
associated with a number of autoimmune and non-autoimmune conditions including systemic lupus erythematosus,
pemphigus, dermatomyositis, systemic polyarteritis nodosa, chronic fatigue syndrome and fibromyalgia [8, 33-45].
The recombinant hepatitis-B vaccine is a highly purified, genetically engineered, single antigen vaccine, which is
considered by the medical community as safe. McMahon et al. [46] suggested that the adverse events caused by the
plasma-derived HBV vaccine can be due both to the preservative material thimerosal (a mercurial compound that was
found to be neurotoxic but that is not included anymore in the HBV vaccines since 1999) and to aluminum (Al) hydroxide,
used as an adjuvant [46]. Al has been used as an adjuvant for the past 90 years but it is also an experimentally demonstrated
neurotoxin. Researches have showed that Al adjuvants have a potential to induce serious immunological disorders in
humans. Thus, efforts should be put in clarifying the potential threat of Al containing vaccines [47].
Furthermore, HBV vaccine is grown on Saccharomyces cerevisiae (common bakers’ yeast) that carry the surface antigen
gene of the virus. As a result of biochemical and biophysical purification, there is no detectable yeast DNA and only trace
amounts of yeast proteins (1%-5%) in the final vaccine products [48]. Whether these residual yeast proteins in HBV could
act as antigens or allergens in vaccines is unclear [31]. In clinical trials, testing for both IgG and IgE antibodies against yeast
proteins were performed in small subsets (50-133 subjects) of volunteers [49-51]. A hundred percent of subjects had IgG
antibodies against yeast even before vaccination, presumably due to prior exposure to yeast itself. The titers of these IgG
antibodies rose, fell, or remained unchanged after immunization, but showed no consistent pattern and were not related to
any clinical complaints after vaccination. Subjects who had anti-yeast antibodies of the IgE class even prior to
immunization (1%-2%) received the vaccine uneventfully and had no significant rise in the titer of these antibodies [28].
Nonetheless, hypersensitivity to yeast is listed in HBV package inserts as a contraindication for HBV administration [52]. In
a 2006 study, there were 82 reports of HBV post-vaccine adverse events in patients who mentioned a history of allergy to
yeast present prior to vaccination. Only 11 recipients described probable or possible anaphylaxis, the other 71 reports
described symptoms such as injection site reactions, pain, headache, fever, chills or fatigue. It is thus possible that, besides
an overt allergic reaction, hypersensitivity to yeast may predispose to a worse post-vaccination outcome.
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Yeast has numerous involvements in the immune system. Heat-killed Saccharomyces can act like common adjuvants
when injected together with preventive vaccines [53]. Yeast can reduce the number and function of T regulatory cells, a
mechanism that is involved in the generation of autoimmunity [54]. Our case may represent the connection between
Saccharomyces cerevisiae (used as an adjuvant in HBV vaccine) and the development of ASIA. Furthermore, in our
patient ASCA were detected. ASCA are generally not related to food allergy to yeast [28, 55]. These autoantibodies are quite
specific for Crohn’s disease, but a growing number of studies have detected high levels of ASCAs in patients affected with
autoimmune diseases as compared with healthy controls, including SLE, antiphospholipid syndrome, diabetes mellitus
type 1 and rheumatoid arthritis [29, 30, 56].

Final remarks
Our case, besides showing another face of ASIA, has several other points of interest. First, we depicted a previously
healthy subject who developed, following HBV vaccination, a protean clinical picture, yet not fully defined, accompanied
by a diverse production of autoantibodies. The presence of yeast residuals in the vaccine may have amplified the immune
response in a subject who was allergic to the yeast, leading to the development of ASCA and of overt disease, suggesting
that a causal relationship between HBV vaccination and ASIA cannot be excluded. For these reasons, even though the risk:
benefit ratio is still overwhelmingly in favor of HBV vaccinations, we now face the challenge of developing risk-free
vaccines [57]. Nonetheless, the allergy screen for yeast before vaccination is mandatory, and further studies are needed to
address whether these subjects can be vaccinated and eventually are more prone to develop ASIA.

Disclosure
An informed consent has been received from the patient to present his case. Yehuda Shoenfeld has served as an expert
witness in cases (including the one reported in this article) involving adverse vaccine reaction in the no-fault U.S. National
Vaccine Injury Compensation Program.
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