
Lupus (2017) 26, 675–681

journals.sagepub.com/home/lup

UPDATE

Autoimmune/inflammatory syndrome induced by adjuvants

(Shoenfeld’s syndrome) – An update

A Watad1,2,3, M Quaresma3, S Brown2, JW Cohen Tervaert4, I Rodrı́guez-Pint5, R Cervera5, C Perricone6 and
Y Shoenfeld1,3,7

1Department of Medicine B, Sheba Medical Center, Tel-Hashomer, Israel; 2Sackler Faculty of Medicine, Tel-Aviv University, Israel; 3Zabludowicz
Center for Autoimmune Diseases, Sheba Medical Center, Israel; 4Clinical and Experimental Immunology, Reinaert Clinic, The Netherlands;

5Department of Autoimmune Diseases, Hospital Clinic, Spain; 6Reumatologia, Dipartimento di Medicina Interna e Specialita Mediche, Sapienza
Universita di Roma, Italy; and 7Incumbent of the Laura Schwarz-Kipp Chair for Research of Autoimmune Diseases, Tel-Aviv University, Israel

Autoimmune/inflammatory syndrome induced by adjuvants (ASIA) has been widely
described in many studies conducted thus far. The syndrome incorporates five immune-
mediated conditions, all associated with previous exposure to various agents such as vaccines,
silicone implants and several others. The emergence of ASIA syndrome is associated with
individual genetic predisposition, for instance those carrying HLA-DRB1*01 or HLA-DRB4
and results from exposure to external or endogenous factors triggering autoimmunity. Such
factors have been demonstrated as able to induce autoimmunity in both animal models and
humans via a variety of proposed mechanisms. In recent years, physicians have become more
aware of the existence of ASIA syndrome and the relationship between adjuvants exposure
and autoimmunity and more cases are being reported. Accordingly, we have created a registry
that includes at present more than 300 ASIA syndrome cases that have been reported by
different physicians worldwide, describing various autoimmune conditions induced by diverse
adjuvants.

In this review, we have summarized the updated literature on ASIA syndrome and the
knowledge accumulated since 2013 in order to elucidate the association between the exposure
to various adjuvant agents and its possible clinical manifestations. Furthermore, we especially
referred to the relationship between ASIA syndrome and systemic lupus erythematosus (SLE)
and antiphospholipid syndrome (APS). Lupus (2017) 26, 675–681.
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Introduction

Autoimmune/inflammatory syndrome induced by
adjuvants (ASIA) was first presented by Shoenfeld
et al. in 2011, suggesting major and minor criteria
for diagnosis.1 Shoenfeld’s syndrome incorporates
five immune-mediated conditions induced by the
exposure to agents with adjuvant characteristics.
These conditions are as follows: the post-
vaccination phenomena, the macrophagic myofas-
ciitis syndrome (MMF), both most likely induced by
aluminum hydroxide acting as an adjuvant, the Gulf

War syndrome (GWS) probably induced by squa-
lene, siliconosis and the sick building syndrome
(SBS).2,3 All these conditions share similar clinical
manifestations including myalgia, myositis, arthral-
gia, neurological manifestations, dry mouth and
cognitive alterations, fever and chronic fatigue syn-
drome (CFS).4 Despite the fact that CFS can be
induced by many and various agents surrogating
as adjuvants including infections, vaccines and
others, it was found recently that the cellular metab-
olite response is homogenous.5

The emergence of these conditions results from a
complex interplay between genetic predisposition
and the exposure to environmental factors trigger-
ing autoimmunity.6–8 These factors seem to be able
to induce autoimmunity both in animal models9

and in humans10 via a variety of proposed mechan-
isms, including alteration of the host’s immune
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system, polyclonal activation of B cells, and effects
on cellular immunity.11

From its initial presentation in 2011 to 2016
more than 4000 ASIA syndrome cases have been
identified,2 varying from mild to severe clinical
manifestations, with the majority of severe cases
related to vaccines (especially against human pap-
illoma virus ‘‘HPV’’ and seasonal influenza), sili-
cone implants and mineral oil fillers.2 Moreover,
more than 300 ASIA cases have been documented
in the ASIA syndrome registry established and
managed by the Zabludowicz Center for
Autoimmune Diseases at the Chaim Sheba
Medical Center (in preparation).

In our review, we aimed to summarize the current
literature and knowledge about ASIA syndrome
collected since 2013 in order to elucidate the associ-
ation between the exposure to various adjuvant
agents and its possible clinical manifestations.

ASIA syndrome and silicone

Silicone implants have been used since the 60s in a
variety of medical devices such as intraocular
lenses, artificial heart valves, testicular prostheses,
joints and breast implants.12 Despite its proven
record of safety, a possible association between sili-
cone exposure and autoimmune diseases in genet-
ically prone individuals has been repeatedly
described in many studies.2,11,13,14 Autoimmune
diseases and phenomena in patients following sili-
cone implants have been proven in clinical reports
as well as in experimental animal models.15–17

Silicone can act as an immunologic adjuvant, to
enhance antigen-specific immune response and can
spread in lymph nodes, lung, liver and other tis-
sues.18,19 This leads to enhanced production and
activation of both B and T cells1,20 and to high
levels of IgG antibodies and Th1/Th17 cells in the
silicone capsule.21 Silicone may also induce an
immunogenic response via cross-reactions with glu-
cosaminoglycans, natural, and silicone-containing
molecules found in connective tissues.22

Silicone implantations have led to a significant
increase of heterogeneous symptoms such as body
aches, morning stiffness, abnormal fatigue,
impaired cognition, depression, headache, dry
eyes, dry mouth, skin abnormalities including hair
loss, paresthesia, swollen and tender axillary
glands, and unexplained fever, resembling fibro-
myalgia and chronic fatigue syndrome.18,21,23–27

Analysis of these sets of manifestations led to the
definition of ‘‘siliconosis’’.25 Silicone implant

rupture, leakage through the shell ‘‘bleeding’’,
elastomer fragmentation, capsular fibrosis and cap-
sular contracture are well-studied local adverse
events following silicone implantation.23 Pain and
symptoms of chronic fatigue are more frequently
reported in patients with ruptured versus unrup-
tured implants.27 However, magnetic resonance
imaging-based studies of unselected women with
implants have observed relatively high numbers of
undiagnosed implant ruptures.28,29 Balk et al.30

have demonstrated the possible association
between silicone implants and a variety of connect-
ive tissue diseases (CTDs) such as dermatomyositis,
polymyositis, scleroderma, Raynaud’s phenomena
and several other CTDs.30

Maijers et al.31 have recently identified 52
women with silicone breast implants and unex-
plained systemic symptoms who reported fatigue,
arthralgia, myalgia, or morning stiffness after a
symptom-free period. Seventy-five percent of these
women reported pre-existent allergies. A significant
improvement of symptoms was reported in 36 of 52
women (69%) following silicone extraction.
Therefore, it seems that the link between silicone
and autoimmunity involves a broader spectrum of
autoimmune manifestations ‘‘formes frustes’’ rather
than well-defined autoimmune diseases.32

Eventually, these non-specific rheumatic clinical
manifestations evolve into a well-defined auto-
immune disease.33

In 2016 more than 200 cases of ASIA syndrome
were identified following exposure to silicone
implants.34 The authors showed that despite modi-
fications in the silicone implants’ components
during the past half century, silicone still produces
a chronic stimulus of the immune system yielding
similar clinical manifestations as observed in many
large cohorts of patients.14,34

The chronic stimulation induced by silicone is
linked with the higher risk for lymphoma.35

Indeed, chronic stimulation of B cells by the sili-
cone implants may lead to the formation of pseudo-
lymphoma which precede the development of the
well-defined non-Hodgkin lymphoma.36,37. Most of
the autoimmune diseases and especially noted in
Sjögren’s disease are associated with higher rates
of non-Hodgkin.38

Women with breast implants may also have a
small but increased risk of developing anaplastic
large cell lymphoma in the scar capsule adjacent
to the implant.36

Diverse categories of individuals were identified
to be more prone to have autoimmune diseases39

and therefore to have more risk for silicone-induced
ASIA syndrome.40 These include those with prior
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documented autoimmune reaction to an adjuvant,
with established autoimmune conditions who are
prone to develop autoantibodies upon presentation
of exogenous adjuvants, with history of allergic
conditions or atopic disorders.40,41

Young et al.42 reported that silicone breast-
implanted women with autoimmune symptoms
were positive for HLA-DR5 and HLA-DQ2 when
compared to asymptomatic women with silicone
implants. This raises the possibility that HLA geno-
type might serve as a marker for women who are
predisposed to develop autoimmune symptoms fol-
lowing exposure to silicone gel breast implants.42

Therefore, physicians should be aware of the pos-
sible implications of silicone implantation in these
potentially predisposed individuals and even to
consider the extraction of the silicone implants in
those presenting rheumatic clinical manifestation.40

Recently, a statistically significant improvement
in somatic pain, vitality and mental health among
explanted patients suffering from autoimmune dis-
eases was reported.43 However, the extraction of
the silicone breast implants in patients who have
developed an autoimmune disease appears to be
successful when combined with immunosuppressive
therapy.43

ASIA syndrome and vaccines

Emerging evidence supports that vaccines are
rarely responsible for inducing specific6,44,45 and
non-specific10 auto-inflammatory manifestations,
particularly in genetically predisposed individ-
uals.46 Severe disease exacerbations of chronic
rheumatic diseases following immunization were
frequently reported in the literature.2,47,48

These post-vaccination phenomena are recog-
nized as being part of the ASIA syndrome,1 and
result from specific immunogenic properties of
adjuvants commonly used in vaccine formula-
tions.49,50 The main adjuvants involved are alumi-
num salts such as aluminum hydroxide.51 Other
vaccine components in some instances no longer
used, like thimerosal, an ethyl mercury preservative
used in multi-dose presentations of inactivated vac-
cines such as influenza, diphtheria-tetanus-pertussis
and hepatitis B vaccine (HVB-V), have also been
linked to autoimmunity.52

The vaccine adverse event reporting system
(VAERS), a national post-marketing surveillance
program developed in the United States, consists
of a database of patients’ and physicians’ spontan-
eous reports of adverse reactions associated with

vaccines, and provides useful information on auto-
immune post-vaccination phenomena. Geier et al.45

have analyzed the VAERS for serious autoimmune
adverse events associated with the quadrivalent
HPV vaccine (HPV4-V) administered from 2006
to 2012 to subjects aged between 18 and 39 years
old. The authors observed that arthritis (OR¼ 2.5),
vasculitis (OR¼ 4), SLE (OR¼ 5.3) and neuro-
logical conditions (OR¼ 1.8), were significantly
more reported following the HPV4-V administra-
tion. The median onset of symptoms varied
between 6 and 55 days from the post-vaccination
period, which reinforces the existence of a time-
causal relationship. HPV4-V consists of purified
virus-like particles (VLPs) from HPV type 6, 11,
16 and 18 major capsid proteins, and is absorbed
on an aluminum-containing adjuvant. Most of the
autoimmune side effects related to this vaccine are
attributed to its adjuvant and were reproduced in
animal models.53,54

In 2014 McGarvey et al.55 analyzed the relation-
ship between the most frequent autoimmune dis-
eases reported in the VAERS in the last 20 years,
and the common genetic signaling pathways acti-
vated by specific vaccines. Guillain-Barré syndrome
(GBS) was the most common condition since more
than 1990 cases were identified mainly following
the administration of H1N1 and HBV vaccine.
Rheumatoid arthritis (RA) was also commonly
reported and associated especially with Lyme and
seasonal influenza vaccines. While in the VAERS,
SLE was correlated with HPV, seasonal influenza
and HBV vaccine, idiopathic thrombocytopenic
purpura (ITP) was found more frequently reported
following MMR and varicella zoster vaccines
exposure. Vaccine ingredients such as neomycin,
polymyxin B and deoxycolic acid, may also play a
pathogenic role in autoimmunity by the interaction
with dendritic cells through MAPK1 pathways.56

Autoimmune phenomena such as arthralgia,
myalgia, myocarditis, pericarditis, as well as dis-
eases of unclear etiology such as fibromyalgia and
chronic fatigue syndrome, occur in higher frequen-
cies after vaccine administration.10,57,58

Additionally, well-defined autoimmune diseases,
for instance immune-mediated myopathies,59,60

SLE,60,61 RA,62,63 Sjögren’s syndrome,4 multiple
sclerosis,64,65 acute disseminated encephalomyeli-
tis,66,67 transverse myelitis,68 inflammatory bowel
diseases,69 have all been linked to various vaccines
exposure. The most common vaccines to be related
to ASIA syndrome are those directed to influenza
virus,70 HPV,71 HBV,63 diphtheria-tetanus-
pertussisDTP,72 MMR73 and Bacillus Calmette-
Guerin (BCG).74 Murine models study, recently
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reviewed by Ruiz et al.,53 support the existence of
adjuvant-induced autoimmune diseases and give a
clue regarding the most plausible biological mech-
anisms involved in the ASIA syndrome.

Several types of vasculitis have been associated
with various vaccinations. Soriano et al.75 have
detailed 10 cases of giant cell arthritis associated
with polymyalgia rheumatica in previously healthy
individuals within three months of influenza vac-
cine. In all the cases, the patients were healthy
and had unremarkable family history for auto-
immunity before the immunization.

Although most epidemiological studies conclude
that there are no evident safety concerns related to
vaccines, there are reports showing a different scen-
ario. Research in the field of vaccinomics as well as
intense pharmacovigilance and the development of
new methodological strategies of immunization are
mandatory. The awareness of ASIA syndrome as a
consequence of vaccines exposure as well as the
identification of individuals at high risk of develop-
ing an autoimmune disease and therefore more
prone to have ASIA is considerable in order to pre-
vent non-essential vaccinations.41

ASIA syndrome and SLE

The development of SLE disease following expos-
ure to diverse adjuvants such as HBV and strepto-
coccal vaccines has been described in many case
reports and series as well as in animal
models.53,76,77 Soldevilla et al. described a case of
a 58-year-old female with SLE in prolonged clinical
remission who was admitted to the hospital due to
a severe flare of her disease with SLEDAI score of
15, three months following two doses of HPV vac-
cine.78 Another similar case of a flare of SLE in a
17-year-old female who completed two doses of
HPV vaccine was reported.78 Two months follow-
ing vaccination, the patient developed arthralgia,
pruritic rashes, proteinuria, elevated erythrocyte
sedimentation rate (ESR) and C-reactive protein
(CRP), low levels of serum complement C3 and
C4, and high titers of ANA and anti-dsDNA.
Kidney biopsy showed Class III lupus nephritis.
Hess et al. also reported a flare in two out of 109
SLE patients immunized with influenza A/New
Jersey/76 virus vaccine.79

Anti-dsDNA antibodies were significantly
increased in MRL mice after implantation of sili-
cone gel compared to the control animals, and
rheumatoid factor titers were modestly increased
in implanted lupus prone mice model (MRL-lpr/

lpr mice).15 We have found that immunization of
mice model of lupus (NZB/WF1) mice with HBV
vaccine induced an acceleration of the kidney dis-
ease manifested by high anti-dsDNA antibody
levels (p< 0.01), early onset of proteinuria
(p< 0.05), histological damage and deposition of
HBs antigen in the kidney.80 The immunization
with HBV vaccine and/or aluminum had decreased
cell counts mainly of the red cell lineage (p< 0.001),
memory deficits (p< 0.01), and increased activated
microglia in various brain areas compared to mice
immunized with Phosphate-buffered saline (PBS).
Satoh et al.81 described the induction of lupus auto-
antibodies in pristane-treated mice (anti-RNP/Sm,
anti-Su, and anti-ribosomal P) in different genetic
background mouse species. Furthermore, a similar
spectrum of autoantibodies has been reported fol-
lowing exposure to squalene, however less effi-
ciently than with pristane.82,83 Finally, SLE can
be induced by diverse adjuvants including various
vaccines as well as silicone implantation. Therefore,
there is a need to be mindful of such associations in
order to recognize those individuals at high risk
who might undergo preventive measures.

ASIA syndrome and APS

Interestingly, vaccines such as tetanus toxoid and
seasonal influenza, were found to be associated
with the production of antiphospholipid antibodies
in both human and animal models.84,85 Induction
of APS was possible in two non-prone mouse strain
(BALBc and C57BL/6) mice that were hyper-
immunized with tetanus toxoid boosted with alumi-
num hydroxide and complete Freud’s adjuvants
(CFA) that are commonly used in other vac-
cines.84,85 In these animal models, APS was asso-
ciated with the development of prolonged
coagulation time, thrombocytopenia and fetal
loss. These findings suggest that APS may be
induced by adjuvants and is associated with ASIA
syndrome.86 Therefore, likewise SLE, also APS can
be induced after the exposure to vaccines and there
may be a need to detect anti-phospholipid antibo-
dies as a screening for APS before vaccination in
individuals with high risk for autoimmunity.

Conclusions

Shoenfeld’s syndrome seems to have a relatively high
frequency and a causal relationship between adju-
vant materials. The development of ASIA syndrome
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and its clinical manifestations has been suggested by
the case reports, case series, epidemiological studies
and animal models conducted thus far. The ASIA
syndrome registry currently contains more than 300
cases of diverse autoimmune conditions induced by
various adjuvants, and this number is rising steadily
due to the high awareness among physicians world-
wide of the existence of this syndrome that has
increased significantly in recent years.

Therefore, being mindful of such correlation is
very important for a better diagnosis, prevention
and treatment of ASIA syndrome following expos-
ure to adjuvants. It is important to perform a risk
stratification of individuals by identification of
those with genetic predisposition through the detec-
tion of specific alleles of Human Leukocyte Antigen
(HLA) in order to prevent essential vaccination,
silicone implantation or other adjuvant exposure.
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Isr Med Assoc J 2016; 18: 150–153.

5 Naviaux RK, Naviaux JC, Li K, Bright AT, Alaynick WA, Wang L,
et al. Metabolic features of chronic fatigue syndrome. Proc Natl
Acad Sci 2016; 113: 5472–5480.

6 Israeli E, Agmon-Levin N, Blank M, Shoenfeld Y. Macrophagic
myofaciitis a vaccine (alum) autoimmune-related disease. Clin Rev
Allergy Immunol 2011; 41: 163–168.

7 Arango M-T, Perricone C, Kivity S, Cipriano E, Ceccarelli F,
Valesini G, et al. HLA-DRB1 the notorious gene in the mosaic of
autoimmunity. Immunol Res. Epub ahead of print 19 July 2016.

8 Bogdanos DP, Smyk DS, Invernizzi P, Rigopoulou EI, Blank M,
Pouria S, et al. Infectome: A platform to trace infectious triggers of
autoimmunity. Autoimmun Rev 2013; 12: 726–740.

9 Cruz-Tapias P, Agmon-Levin N, Israeli E, Anaya J-M, Shoenfeld
Y. Autoimmune (auto-inflammatory) syndrome induced by adju-
vants (ASIA) – animal models as a proof of concept. Curr Med
Chem 2013; 20: 4030–4036.

10 Agmon-Levin N, Zafrir Y, Kivity S, Balofsky A, Amital H,
Shoenfeld Y. Chronic fatigue syndrome and fibromyalgia follow-
ing immunization with the hepatitis B vaccine: Another angle of
the autoimmune (auto-inflammatory) syndrome induced by adju-
vants (ASIA). Immunol Res 2014; 60: 376–383.

11 Perricone C, Colafrancesco S, Mazor RD, Soriano A, Agmon-
Levin N, Shoenfeld Y. Autoimmune/inflammatory syndrome
induced by adjuvants (ASIA) 2013: Unveiling the pathogenic, clin-
ical and diagnostic aspects. J Autoimmun 2013; 47: 1–16.

12 Barilaro G, Spaziani Testa C, Cacciani A, Donato G, Dimko M,
Mariotti A. ASIA syndrome, calcinosis cutis and chronic kidney
disease following silicone injections. A case-based review. Immunol
Res. Epub ahead of print September 2016.

13 Muzaffar AR, Rohrich RJ. The silicone gel-filled breast implant
controversy: An update. Plast Reconstr Surg 2002; 109: 742–747.

14 Bar-Meir E, Teuber SS, Lin HC, Alosacie I, Goddard G, Terybery
J, et al. Multiple autoantibodies in patients with silicone breast
implants. J Autoimmun 1995; 8(2): 267–277.

15 Schaefer CJ, Wooley PH. The influence of silicone implantation on
murine lupus in MRL lpr/lpr mice. J Rheumatol 1999; 26:
2215–2221.

16 McDonald a H, Weir K, Schneider M, Gudenkauf L, Sanger JR.
Silicone gel enhances the development of autoimmune disease in
New Zealand black mice but fails to induce it in BALB/cAnPt
mice. Clin Immunol Immunopathol 1998; 87: 248–255.

17 Naim JO, Satoh M, Buehner NA, Ippolito KM, Yoshida H, Nusz
D, et al. Induction of hypergammaglobulinemia and macrophage
activation by silicone gels and oils in female A.SW mice. Clin Diagn
Lab Immunol 2000 May; 7: 366–370.

18 Brown SL, Pennello G, Berg WA, Soo MS, Middleton MS.
Silicone gel breast implant rupture, extracapsular silicone, and
health status in a population of women. J Rheumatol 2001; 28:
996–1003.

19 Soriano A, Butnaru D, Shoenfeld Y. Long-term inflammatory con-
ditions following silicone exposure: The expanding spectrum of the
autoimmune/inflammatory syndrome induced by adjuvants
(ASIA). Clin Exp Rheumatol 2014; 32: 151–154.

20 Sun HH, Sachanandani NS, Jordan B, Myckatyn TM. Sarcoidosis
of the breasts following silicone implant placement. Plast Reconstr
Surg 2013; 131: 939–940.

21 Wolfram D, Rabensteiner E, Grundtman C, Bock G, Mayerl C,
Parson W, et al. T regulatory cells and TH17 cells in peri-silicone
implant capsular fibrosis. Plast Reconstr Surg 2012; 129: 327–337.

22 Teuber SS, Rowley MJ, Yoshida SH, Ansari AA, Gershwin ME.
Anti-collagen autoantibodies are found in women with silicone
breast implants. J Autoimmun 1993; 6: 367–377.

23 Vasey FB, Zarabadi SA, Seleznick M, Ricca L. Where there’s
smoke there’s fire: The silicone breast implant controversy con-
tinues to flicker: A new disease that needs to be defined.
J Rheumatol 2003; 30: 2092–2094.

24 Fryzek JP, Signorello LB, Hakelius L, Feltelius N, Ringberg A,
Blot WJ, et al. Self-reported symptoms among women after cos-
metic breast implant and breast reduction surgery. Plast Reconstr
Surg 2001; 107: 206–213.

25 Caldeira M, Ferreira AC. Siliconosis: Autoimmune/inflammatory
syndrome induced by adjuvants (ASIA). Isr Med Assoc J 2012; 14:
137–138.

26 Bekerecioglu M, Onat AM, Tercan M, Buyukhatipoglu H,
Karakok M, Isik D, et al. The association between silicone
implants and both antibodies and autoimmune diseases. Clin
Rheumatol 2008; 27: 147–150.

27 Vermeulen RCW, Scholte HR. Rupture of silicone gel breast
implants and symptoms of pain and fatigue. J Rheumatol 2003;
30: 2263–2267.

28 Brown SL, Middleton MS, Berg WA, Soo MS, Pennello G.
Prevalence of rupture of silicone gel breast implants revealed on

Shoenfeld’s syndrome – An update
A Watad et al.

679

Lupus



MR imaging in a population of women in Birmingham, Alabama.
AJR Am J Roentgenol 2000; 175: 1057–1064.

29 Holmich LR, Kjoller K, Vejborg I, Conrad C, Sletting S,
McLaughlin JK, et al. Prevalence of silicone breast implant rupture
among Danish women. Plast Reconstr Surg 2001; 108: 848–863.

30 Balk EM, Earley A, Avendano EA, Raman G. Long-term health
outcomes in women with silicone gel breast implants: A systematic
review. Ann Intern Med 2016; 164: 164–175.

31 Maijers MC, de Blok CJM, Niessen FB, van der Veldt AAM, Ritt
MJPF, Winters HAH, et al. Women with silicone breast implants
and unexplained systemic symptoms: A descriptive cohort study.
Neth J Med 2013; 71: 534–540.

32 Nesher G, Soriano A, Shlomai G, Iadgarov Y, Shulimzon TR,
Borella E, et al. Severe ASIA syndrome associated with lymph
node, thoracic, and pulmonary silicone infiltration following
breast implant rupture: Experience with four cases. Lupus 2015;
24: 463–468.

33 Shoenfeld Y, Agmon-Levin N, Tomljenovic L. Vaccines and
Autoimmunity. 1st ed. New Jersey: Wiley-Blackwell, 2015.

34 Colaris MJL, de Boer M, van der Hulst RR, Cohen Tervaert JW.
Two hundred cases of ASIA syndrome following silicone implants:
A comparative study of 30 years and a review of current literature.
Immunol Res Epub ahead of print July 2016.

35 Butnaru D, Shoenfeld Y. Adjuvants and lymphoma risk as part of
the ASIA spectrum. Immunol Res 2015; 61: 79–89.

36 Goren I, Doron D, Portnoy O, Shoenfeld Y, Segal G. Silicone
breast implants as predisposing factor for Non-Hodgkin’ s lymph-
oma: An additional facet of auto-inflammatory syndrome induced
by adjuvant. J Med Cases 2014; 5: 413–416.

37 Michaels B, Michaels J, Mobini N. Prominent lymphoid infiltrate
with a pseudolymphoma-like morphology: A new histological find-
ing of injectable liquid silicone. J Cutan Pathol 2009; 36:
1224–1226.

38 Colafrancesco S, Perricone C, Shoenfeld Y. Autoimmune/inflam-
matory syndrome induced by adjuvants and Sjögren’s syndrome.
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