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Autoimmune/Inflammatory Syndrome 
Induced by Adjuvants
Резюме
ASIA-синдром (autoimmune/infl ammatory syndrome i nduced by adjuvants –аутоиммунный/воспалительный синдром, обусловленный 

адъювантами, синдром Шонфельда (Shoenfeld’s syndrome)) представляет собой группу аутоиммунных заболеваний, вызванных адъю-

вантами, обладающими способностью индуцировать иммунные реакции. Синдром включает пять иммуноопосредованных состояний, 

которые связаны с предшествующим воздействием различных триггерных факторов, такие как силиконоз, синдром макрофагального 

миофасцита, синдром Персидского залива, синдром «больных» зданий и поствакцинальные аутоиммунные явления. Развитие ASIA-

синдрома связано с индивидуальной генетической предрасположенностью и возникает в результате сочетанного воздействия экзоген-

ных и эндогенных факторов, запускающих аутоиммунный ответ. При этом, реакция иммунной системы может быть непредсказуемой. 

В статье приведены диагностические критерии синдрома, а также его клинико-лабораторные и морфологические проявления. Спектр 

клинических проявлений аутоиммунного/воспалительного синдрома, индуцированного адъювантами, обширен и затрагивает прак-

тически все системы организма человека. При этом, его характерным признаком является регресс клинических, лабораторных и мор-

фологических проявлений после удаления адъюванта. Нет сомнений в том, что ASIA-синдром прояснил роль адъювантов в развитии 

аутоиммунных процессов. Это должно учитываться при создании безопасных вакцин, силиконовых имплантов, филлеров и других ме-

дицинских изделий с минимальными побочными эффектами. Кроме того, медицинские работники должны повышать уровень осведом-

ленности пациентов о побочных эффектах применения некоторых косметологических процедур и использования силиконовых имплан-

тов, для чего необходимо включить в учебно — методические пособия для студентов, ординаторов и врачей различных специальностей 

описание этиологии, патогенеза, диагностики и лечения ASIA — синдрома, как отдельной нозологической единицы. 

Ключевые слова: аутоиммунный/воспалительный синдром, индуцированный адъювантами, ASIA — синдром, синдром Шонфельда, 

адьювант
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Abstract
ASIA syndrome (autoimmune/inflammatory syndrome induced by adjuvants) is a group of autoimmune diseases caused by adjuvants that have the 

ability to induce immune responses. The syndrome includes five immune-mediated conditions that are associated with prior exposure to various trigger 

factors, such as siliconosis, macrophage myofasciitis syndrome, Persian Gulf syndrome, sick building syndrome, and post-vaccination autoimmune 

events. The development of ASIA syndrome is associated with an individual genetic predisposition and occurs as a result of the combined effect of 

exogenous and endogenous factors that trigger an autoimmune response. In this case, the reaction of the immune system can be unpredictable. The 

article presents the diagnostic criteria for the syndrome, as well as its clinical, laboratory and morphological manifestations. The spectrum of clinical 

manifestations of the autoimmune/inflammatory syndrome induced by adjuvants is extensive and affects almost all systems of the human body. 

At the same time, its characteristic feature is the regression of clinical, laboratory and morphological manifestations after removal of the adjuvant. 

There is no doubt that ASIA syndrome has clarified the role of adjuvants in the development of autoimmune processes. This should be taken into 

account when creating safe vaccines, silicone implants, fillers and other medical devices with minimal side effects. In addition, medical professionals 

should raise patients’ awareness of the side effects of using certain cosmetic procedures and the use of silicone implants, for which it is necessary to 

include a description of the etiology, pathogenesis, diagnosis and treatment of ASIA syndrome in teaching aids for students, residents and doctors of 

various specialties as a separate nosological unit.
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ASIA-syndrome  —  autoimmune/infl ammatory syndrome induced by adjuvants; MHC  —  Major Histocompatibility Complex; HLA DRB1  —  Human 

Leukocyte Antigens, class II, beta chain; HBV — Hepatis B virus; HPV – Human papillomavirus; HAV — Hepatis A virus; HLA-B27 — Human Leukocyte 

Antigens, class I, beta chain; PTPN22 — Protein tyrosine phosphatase non-receptor type 22.

Introduction

ASIA-syndrome (autoimmune/infl ammatory syn-

drome induced by adjuvants, Shoenfeld’s syndrome) is 

a group of autoimmune diseases, such as silicosis, mac-

rophage myofascitis syndrome, Persian Gulf syndrome, 

sick building syndrome and post-vaccination autoimme 

conditions induced by adjuvants (Figure  1). Identifi ca-

tion of ASIA-syndrome made it possible for the fi rst 

time to group specifi c conditions caused by hyperergic 

immune reaction to various adjuvants.

Adjuvants are substances that boost immune response 

when administered together with an immunogen [1]. 

Th ey have immunomodulating action [2]. Usually adju-

vants can be found in drugs, vaccines, silicone breast 

implants, mineral oils and cosmetics. Despite the fact that 

adjuvants are predominantly safe, sometimes administra-

tion of adjuvants can induce immune response in geneti-

cally susceptible and predisposed persons [1].

Th e scientifi c theory underlying Shoenfeld’s syn-

drome is based on paradigms widely recognised in 

published studies. First of all, it is noted that genetic 

predisposition has a leading role in autoimmune pro-

cess development. Numerous studies demonstrated the 

correlation between a certain genetic profi le and auto-

immune processes. Of  all genetic loci defi ning predis-

position to  autoimmune reactions, most signifi cant are 
Figure 1. Immune — mediated cjnditions ASIA syndrome

ASIA - syndrome

Siliconosis

Macrophage myofasciitis syndrome

Gulf War syndrome

Sick building syndrome

Postvaccinal autoimmune reaction
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the loci that encode type  II MHC (major histocompat-

ibility complex), responsible for antigen presentation 

to immune cells. However, the mechanism of MHC II 

involvement into autoimmune process has been under-

studied. It  is likely that aberrant antigen presentation 

is a result of allele variants of the major histocompat-

ibility complex, such as HLA DRB1 autologous-reactive 

Т-lymphocytes [3]. It is assumed that genetic predisposi-

tion to an autoimmune process is associated with certain 

MHC alleles [3].

Th e other underlying paradigm of ASIA-syndrome is 

due to the role of adjuvants in immune stimulation. Over 

decades, adjuvants have been an essential component of 

experimental studies of the immune system due to their 

ability to activate various immune cells, thus boosting 

and speeding up immune response [4]. Also, adjuvants 

have been widely used beyond immunology laborato-

ries. Taking into account immunostimulatory proper-

ties of adjuvants, it is no surprise that a majority of these 

substances that were considered safe cause autoimmune 

reactions [5].

Background

Before Professor Yehuda Shoenfeld proposed the 

term “ASIA-syndrome”, the incidence of post-vaccina-

tion autoimmune diseases had not been studied properly. 

Similar conditions were also reported aft er tattooing, 

breast implantants surgery, Persian Gulf syndrome (a 

condition including such symptoms as arthralgia, mus-

cular weakness, joint pain, fatigue, headache, memory 

disorders, cognitive disorders and higher susceptibility 

to infections, which were reported by American military 

men aft er the Gulf War in 1991) and other pathologies 

[4]. Cases of optic neuritis and myelitis were observed 

aft er tetanus toxoid vaccination [6]. As  for fl u vaccine, 

episodes of vasculitis, Reiter disease and Gullian-Barre 

syndrome were reported [4, 6]. Th ere were cases of 

immune thrombocytopenic purpura and diabetes melli-

tus aft er vaccination against measles, mumps and rubella 

[6]. Virus hepatitis B vaccine is highly associated with 

such autoimmune disorders as nodal fever, polyarthritis, 

immune thrombocytopenia, severe myasthenia, uveitis, 

Reiter’s syndrome, systemic lupus erythematosus, and 

Evan syndrome. Scientifi c literature sources describe 

development of chronic fatigue syndrome in females 

with silicone breast implants aft er hepatitis B vaccina-

tion. Th us, it can be assumed that the immune response 

to vaccination could have been enhanced by silicone as 

an adjuvant [7, 8].

Available information led to the conviction that adju-

vants are a predisposing factor for development of post-

vaccination autoimmune reactions [9]. Th is information 

was updated by Doctor Ye. Shoenfeld. In his papers, the 

scientist argues that the immune system discriminates 

Toll-like receptors on WBCs and triggers adjuvant-

induced immune response [9].

Several adjuvants, such as virosomes for HBV, HPV 

and HAV, MF59  in some viral vaccines, against viral 

and parasitosis and cholera toxin for cholera, have been 

described. Some adjuvants were mentioned as factors 

predisposing to autoimmune disorders. For instance, 

mineral oil adjuvants were believed to be a cause of sclero-

genic lipogranulomas [6]. However, the two principal 

adjuvants causing autoimmune reactions were and are 

aluminum and silicone [4]. It was found out that alumi-

num in hepatitis A and hepatitis B vaccines, tetanus toxoid 

vaccines, fl u vaccines and pneumococcus vaccine con-

tribute to the development of multiple sclerosis, chronic 

fatigue syndrome and polymyalgia rheumatica [10]. 

Table 1. Th e diagnostic criteria for ASIA syndrome

Major Criteria Minor Criteria

1. Exposure to external stimuli (infection, vaccine, silicone, adjuvant) 

before the onset of clinical symptoms

2. Th e appearance of typical clinical manifestations:

а. Myalgia, myositis, or muscle weakness

б. Arthralgia and/or arthritis

в. Chronic fatigue, un-refreshing sleep, or sleep disturbances

г. Neurological manifestations (especially associated with 

demyelination)

д. Cognitive impairment, memory loss

е. Fever, dry mouth

3. Typical histological fi ndings aft er biopsy of off ending organs

4. Removal of off ending agent results in improvement of 

symptomatology

1. Appearance of antibodies directed against the adjuvant suspected to 

be involved

2. Secondary clinical manifestations (irritable bowel syndrome, 

interstitial cystitis, Raynaud’s syndrome, etc.)

3. Evolvement of an autoimmune disease (multiple sclerosis, rheumatoid 

arthritis, Sjögren’s syndrome, systemic sclerosis)

4. Antigens specifi c for human leukocytes (HLA DRB1, HLA DQB1)
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Besides, there were reports on Persian Gulf syndrome 

which developed as a result of Toll-like receptors expo-

sure to WBCs aft er an injection containing aluminium 

hydroxide [11]. As for silicone, literature sources describe 

cases of connective tissue disorders, such as systemic 

sclerosis, systemic lupus erythematosus and rheumatoid 

arthritis aft er silicone enters the body [6].

Th ere is information on development of autoim-

mune disorders aft er injections of fi ller adjuvants or 

tattoos. However, it was noted that an autoimmune pro-

cess aft er tattooing can be induced by several therapies. 

For instance, granulomatous reaction to tattooing was 

observed aft er intense light pulse procedure for face skin 

rejuvenation [12]. In some cases, authors were unable to 

determine the exact cause of granulomatous reaction, 

which can be triggered by any of numerous various pig-

ments, especially red and black, and excipients injected 

into skin. Besides, there are reports on sarcoid granu-

loma which developed aft er alpha interferon therapy for 

head melanoma [13].

Th ese studies, among others, were the basis for the 

study by Doctor Ye. Shoenfeld et al., which was a momen-

tum for the introduction in 2011 of ASIA-syndrome as 

a nosologic entity and formation of diagnostic criteria 

(Table 1). Currently, Shoenfeld’s syndrome is suspected 

in the presence of two major criteria or one major and 

two minor criteria [4].

Etiology and Pathogenesis

ASIA-syndrome is a multi-factor pathology triggered 

by a complex combination of exogenous and endogenous 

(genetic) factors. Environmental factors are a key crite-

rion for ASIA-syndrome and are responsible for tradi-

tional signs of Shoenfeld’s syndrome. Aft er exposure to 

external environmental triggers, patients more oft en 

have symptoms of chronic fatigue and general weakness 

[14, 15]. Th e most well-studied triggers — silicone and 

aluminium  —  can irritate immune system and induce 

autoantibody production [16]. Silicone is known to 

cause autoimmune processes; however, initially it was 

considered inert and non-immunogenic. Silicone breast 

disease is a classic example of Shoenfeld’s syndrome [17]. 

Numerous studies demonstrated that silicone can trigger 

an autoimmune infl ammatory process in two possible 

ways: by boosting immune response and by molecular 

mimicry [18]. Once in the body, silicone causes an acute 

infl ammatory process and enhances cytokine production 

[19]. A  connective tissue capsule is formed in the area 

of silicone implantation, which is infi ltrated with CD4+ 

lymphocytes, macrophages and multinucleated giant 

cells, surrounds the implant and forms a so-called sili-

conoma [20]. Also, the body can experience a cross-reac-

tion between silicone and natural structures in human 

connective tissue, such as glycosaminoglycans [21].

Genetic factors are considered secondary diagnostic 

criteria eff ecting predisposition to Shoenfeld’s syndrome 

[22]. Genetic association is mediated by HLA antigens 

involved in autoimmune disorders. Human leukocytal 

antigen system is a genomic locus of the major histocom-

patibility complex, the most polymorphous gene cluster 

of mammal genome [23]. Th e presence of HLA-DRB1, 

HLA-B27  and PTPN22  is the most common genetic 

background of ASIA-syndrome [15].

Epidemiology

Th e information on the epidemiology of the disease 

is scarce. Over a period from 2011  to 2016, there were 

more than 4000 documented ASIA-syndrome cases with 

various clinical severity and a various history of adjuvant 

exposure, a majority of which were associated with sili-

cone implants and the use of cosmetic fi llers containing 

mineral oils; by 2021, the number of cases doubled [24]. 

Th e mean age on onset was 37  years old, the majority 

of patients were women (89 %), and the average period 

between adjuvant stimuli and autoimmune conditions 

development was 16.8 months (range: 3 days to 5 years) 

[24].

ASIA-Syndrome 
in Connective Tissue 
Disorders:

Undifferentiated connective tissue disease
Undiff erentiated connective tissue disease is an auto-

immune disease and has non-specifi c signs and symp-

toms, the manifestation of which is associated with 

exposure to adjuvants. Undiff erentiated connective 

tissue disease is the most common in patients who were 

vaccinated against hepatitis B virus [22, 25]. Studies of 

the eff ects of various adjuvants on patients with undif-

ferentiated connective tissue disease vs. controls demon-

strated that patients who had been exposed to adjuvants 

(vaccines or silicone) suff ered from autoimmune com-

plications or had a higher rate of typical symptoms of 

Shoenfeld’s syndrome (general weakness, irritable bowel 

syndrome and fatigue) [14].

Systemic lupus erythematosus
Systemic lupus erythematosus is characterised by the 

presence of a wide array of autoantibodies in patients 
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with multisystemic involvement [26]. Th e possible 

pathogenesis mechanism is associated with mitochon-

drial DNA which is an autoimmune antigen and which 

can be targeted by autoantibodies [27]. A  systemic 

review of selected studies and case control studies dem-

onstrated that vaccines, specially hepatitis B and HPV 

vaccines, were associated with a higher risk of systemic 

lupus erythematosus [28]. Another study describes sev-

eral various cases of disease aft er DTwP vaccination. Th e 

article demonstrates that aluminum adjuvant can initiate 

systemic lupus erythematosus by stimulating cell death, 

thus allowing free movement of nuclear antigens and 

potential activation of Toll-like receptors. Besides, alu-

minum-induced production of interleukin-6 can cause a 

cascade of reactions that eventually trigger autoantibody 

synthesis facilitating further disease progression [29].

Systemic sclerosis
Systemic sclerosis is a rare connective tissue disease 

associated with vasculomotor disorders, fi brosis and 

aff ected organ atrophy [30]. Th e main cause of disease is 

still unknown; however, it is assumed that this pathology 

is a result of environmental, autoimmune and genetic fac-

tors [31]. Certain HLA types were identifi ed in systemic 

sclerosis [32], including HLA-DRB1, which was associ-

ated with ASIA-syndrome [22]. Various agents causing 

systemic sclerosis, such as CMV, Epstein-Barr virus and 

B19 parvovirus, as well as non-organic pathogens (quartz 

powder) or organic solvents, toluene, xylene, trichloreth-

ylene and PVC [33], have been studied.

ASIA-Syndrome 
in Endocrine Disorders:

Primary adrenal insufficiency
Primary autoimmune adrenal insuffi  ciency, or Addi-

son disease, is a disease where adrenal cortex is unable 

to effi  ciently produce glucocorticoids and mineralocor-

ticoids [33]. Clinical manifestations of this disease are 

fatigue, nausea, dizziness, tendency to consumer larger 

amounts of salt and skin and mucous hyperpigmentation 

[34]. Patients with Addison disease have anti-ferment-

21-hydroxylase autoantibodies, a ferment participating 

in synthesis of adrenal hormones [35].

Literature sources describe association between adre-

nal insuffi  ciency and exposure to adjuvants. A 9-year-old 

patient had adrenal insuffi  ciency aft er hepatitis B vacci-

nation [21]. Th ere is a report on a 21-year-old patient 

who had adrenal crisis one week aft er fl u + DTwP vac-

cination [36]. Since the patient did not have a history 

of adrenal insuffi  ciency, but his blood draw showed a 

higher level of anti-ferment-21-hydroxylase autoanti-

bodies, the patients was diagnosed with autoimmune 

Addison disease.

Type 1 diabetes mellitus
Type 1  diabetes mellitus is a disease associated 

with hyperglycemia resulting from immune-mediated 

destruction of insulin-secreting pancreatic β-cells by 

autoantibodies to Langerhans islet cells, insulin, glu-

tamic acid decarboxylase and protein tyrosine phospha-

tase [37, 38].

In their paper, Ruhrman-Shahar N. et al. (2017) 

reported a case of a 14-year-old girl who had severe 

polydipsia, polyuria and weakness 3  weeks aft er DTwP 

vaccination [28]. Th e patient had autoantibodies to glu-

tamic acid decarboxylase and islet cells and was diag-

nosed with type 1  diabetes mellitus. Of  note, this case 

was one of the four other cases of patients who were 

vaccinated against DTwP and had autoimmune diseases. 

Also, in 1990s there were high rates of type 1  diabetes 

mellitus in children who were vaccinated with four doses 

of Hib vaccine at the age of 3, 4, 6, and 14  months, as 

compared to children who were vaccinated once at the 

age of 14 months [1].

ASIA-Syndrome 
in Neurological Disorders:

Myalgic encephalomyelitis/chronic fatigue 
syndrome
Fatigue of unknown origin lasting for over 6 months 

is a primary sign of myalgic encephalomyelitis and is 

associated with such symptoms as myalgia, arthralgia, 

impaired memory or attention concentration, headache, 

disturbing dreams, painfull lymph nodes and weakness 

aft er physical activity [39]. Idiopathic chronic fatigue 

syndrome is similar to post-infection fatigue; however, 

patients did not have pathogens, thus an idea of vari-

ous pathogens and toxic compounds appeared [40]. For 

instance, vaccines which contain several components 

can induce chronic fatigue syndrome [40]. Currently, 

aluminum adjuvants in vaccines are believed to cause 

chronic fatigue syndrome [41].

Guillian-Barre syndrome
Guillian-Barre syndrome is an acute autoimmune 

neuromuscular disease that causes muscle weakness and 

palsy which can result in respiratory distress and death 

[41]. Th e cause-and-eff ect relationship between vac-

cines and Guillian-Barre syndrome was established back 

in 1970s during H1N1  vaccination in US army men. 
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According to the report, for every 100,000  vaccinated 

persons there was 1  case of Guillian-Barre syndrome, 

and the vaccination program was closed [5].

Multiple sclerosis
Multiple sclerosis is an autoimmune CNS disorder 

associated with amyelination and progressive palsy [42]. 

In 1994, France had a mass hepatitis B vaccination cam-

paign as recommended by the World Health Organisa-

tion in early 1990s. Following the campaign, there were 

reports on onset or relapse of multiple sclerosis, and a 

hypothesis appeared that hepatitis B vaccine triggered 

cases of multiple sclerosis in vaccinated persons [43]. 

Recently, there have been discussions of multiple sclero-

sis progression in persons with risk factors aft er COVID-

19 vaccination, requiring further studies [44].

Other Manifestations 
of ASIA-Syndrome

In addition to connective tissue, endocrine and neu-

rological disorders, scientifi c literature describes non-

Hodgkin lymphomas, sarcoidosis, orthostatic tachycar-

dia, myositis, pulmonary fi brosis and Crohn’s disease. 

Chronic immune system stimulation, exposure to sili-

cone breast implants, hepatitis B vaccination, fl u and 

DTwP vaccination were associated with the mentioned 

conditions [21, 45].

Prolonged immune system activation is considered 

the primary mechanism facilitating infl ammatory reac-

tion. Adjuvant-induced chronic stimulation is associ-

ated with a high risk of lymphoma. Following silicone 

implantation, chronic B-cell stimulation can result in 

pseudolymphoma progressing to well-defi ned non-

Hodgkin lymphoma [45]. Besides, high non-Hodgkin 

lymphoma morbidity is observed in other autoimmune 

diseases, especially in Sjorgen’s syndrome [46].

Th us, numerous autoimmune reactions associated 

with ASIA-syndrome develop aft er adjuvant entering into 

the body. Although the benefi t of vaccines outweighs the 

risk of side eff ects, the role of adjuvants in autoimmune 

disease development should not be underestimated.

Conclusion

Th e article discusses the causes of development and 

a wide array of manifestations of ASIA-syndrome; it 

describes pathologies developing almost in any systems 

of a human body and demonstrates their correlation with 

autoimmune processes. Long before the term “Shoen-

feld’s syndrome” was introduced, clinical presentations 

of this condition were mentioned in literature; however, 

an approach for pathology diagnosis was not formu-

lated in detail, and emerging symptoms were described 

as non-specifi c. ASIA-syndrome has defi nitely clarifi ed 

the role of adjuvants in the development of autoim-

mune processes. It  should be taken into account in the 

development of safe vaccines, silicone implants and 

other medical devices with minimal side eff ects. Also, 

healthcare professionals should raise patients’ awareness 

of side eff ects of some cosmetic procedures and silicone 

implants. It is advisable and well-timed to include aetiol-

ogy, pathogenesis, diagnosis and management of ASIA-

syndrome as a separate nosological entity to academic 

and reference guides for students, registrars, postgradu-

ates and various medical professionals.
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