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a B s t r a C t

Background: Since their introduction, the safety of silicone 
breast implants has been under debate. Although an 
association with systemic diseases was never established, 
women continuously blamed implants for their 
unexplained systemic symptoms. In 2011, a pattern of 
symptoms caused by systemic reactions to adjuvants (e.g. 
vaccines, silicone) was identified: ‘autoimmune syndrome 
induced by adjuvants’ (ASIA). Our aim was to collect 
a cohort of women with silicone breast implants and 
unexplained systemic symptoms to identify a possible 
pattern and compare this with ASIA. 
Methods: Women with silicone breast implants and 
unexplained systemic symptoms were invited through 
national media to visit a special outpatient clinic in 
Amsterdam. All were examined by experienced consultant 
physicians and interviewed. Chest X-ray and laboratory 
tests were performed.
Results: Between March 2012 and 2013, 80 women were 
included, of which 75% reported pre-existent allergies. 
After a symptom-free period of years, a pattern of 
systemic symptoms developed, which included fatigue, 
neurasthenia, myalgia, arthralgia and morning stiffness 
in more than 65% of women. All had at least two major 
ASIA criteria and 79% fulfilled ≥3 typical clinical ASIA 
manifestations. After explantation, 36 out of 52 women 
experienced a significant reduction of symptoms. 
Conclusions: After excluding alternative explanations, 
a clear pattern of signs and symptoms was recognised. 
Most women had pre-existent allergies, suggesting 
that intolerance to silicone or other substances in the 
implants might cause their symptoms. In 69% of women, 
explantation of implants reduced symptoms. Therefore, 
physicians should recognise this pattern and consider 
referring patients for explantation.
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B a C K G r o U n d

Since their introduction to the market in 1962, silicone 
breast implants have been the subject of international 
debate. From 1992 to 2006, the Food and Drug 
Administration (FDA) restricted the use of silicone breast 
implants due to controversy about their safety and concerns 
about their association with systemic symptoms and 
alleged autoimmune diseases.1,2 Currently, over four 
million women worldwide have been augmented or 
reconstructed with silicone breast implants.3 The vast 
majority of these women seem satisfied with their implants 
and do not experience any local or systemic symptoms.4

The question whether silicone breast implants can cause 
serious systemic health problems has often been posed 
but seldom thoroughly answered.5 Local complications 
described are breast pain, capsular contraction, implant 
rupture, asymmetry, and infection.6,7 In addition, breast 
implants have been associated with a very rare type of 
lymphoma.8 Although often suggested,9,10 no studies 
could confirm strong associations between silicone breast 
implants and atypical systemic symptoms or well-defined 
autoimmune diseases.11,12 
Alternatively, some authors have reported a pattern of 
symptoms in patients with silicone breast implants that 
mimic autoimmune diseases.10,13 In the early 1990s, this 
even led to the introduction of a new ‘disease’ called 
‘siliconosis’ or ‘silicone reactive disorder’ with symptoms 
such as memory loss, fever, morning stiffness, paraesthesia, 
hair loss, sweating, and joint pain. These ‘diseases’ were 
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introduced by lawyers in lawsuits against breast implant 
manufacturers.10,13 In 2004, a causal relationship between 
these symptoms and silicone breast implants was still not 
confirmed.14 In 2011, immunologists, however, discovered 
similarities with systemic symptoms and immunological 
reactions to other adjuvants, such as vaccines. A syndrome 
called ‘autoimmune (autoinflammatory) syndrome induced 
by adjuvants’ (ASIA) was introduced and defined by several 
major and minor criteria (table 1).15 According to two Dutch 
authors at least two major criteria or one major and two 
minor criteria are required for the diagnosis of ASIA.16 
Until now, only a few case series have reported women with 
silicone implants who fulfil the criteria of ASIA.17,18 
The recent recall of silicone breast implants of the 
French manufacturer Poly Implant Prothèse (PIP), due to 
fraudulent usage of industrial silicone gel, has reignited 
the debate on the safety of silicone implants.19,20 As a 
result, worried patients with implants from different 
manufacturers presented to their GPs, plastic surgeons, 
and other physicians with unexplained systemic 
symptoms. Most of these women felt ignored, as 
physicians tend to deny any association between silicone 
implants and their complaints. In addition, several of 
these women even went to court to get recognition for 
their health problems, which they believe to be caused by 
their silicone breast implants. Therefore, Dutch health 
authorities in association with the Netherlands Society 
of Internal Medicine and Netherlands Society of Plastic 
Surgery introduced a special outpatient clinic for women 

with silicone breast implants and unexplained systemic 
symptoms, which resulted in the present inventory. 
The aim of this descriptive cohort study was to identify 
a possible pattern of symptoms in a cohort of women 
with silicone breast implants and unexplained systemic 
symptoms. In addition, similarities between these 
symptoms and the so-called ASIA syndrome were explored.

P a t i e n t s  a n d  M e t H o d s

In December 2011, Dutch women with silicone breast 
implants and systemic symptoms were invited by the 
national media (e.g. television and internet) to attend a 
specialised outpatient clinic at VU University Medical Center 
in Amsterdam. This descriptive cohort study was approved by 
the Medical Ethics Review Committee of the VU University 
Medical Center. All women visited the clinic on their own 
request and none were rejected for evaluation. Women with 
any type of silicone breast implants were accepted. At the 
outpatient clinic, medical history and physical examination 
were performed by an experienced internist to exclude any 
alternative explanation for the complaints. 
A detailed medical history was taken with special attention 
to the characteristics of the implants (e.g. type of implant, 
reason for implantation) and experienced symptoms 
(e.g. time to symptoms, local complaints, and systemic 
symptoms). The physical examination consisted of a 
general examination with special attention for breast 
and axillary lymph nodes. All women underwent chest 
X-ray (to exclude sarcoidosis) and general laboratory blood 
tests, including C-reactive protein (CRP), haemoglobin, 
thrombocytes, leucocytes with differentiation, renal 
function and liver enzymes. On indication, with the aim 
of excluding alternative explanations for their complaints, 
additional imaging tests and immunological serology were 
performed (e.g. antinuclear factor (ANF)). 
After the visit to the outpatient clinic, additional data were 
obtained using a structured questionnaire. To this end, 
all women were contacted by phone and interviewed by an 
independent researcher. According to the questionnaire, 
women were asked in detail about the implantation history 
and self-reported symptoms. 
Finally, the collected data were analysed using SPSS 
software (SPSS for Windows 21.0, Inc., Chicago, IL, USA 
2012). For the analysis, self-reported symptoms were 
compared with the ASIA criteria as mentioned in table 1. 
Data are presented as median with range.

r e s U l t s

From March 2012 to March 2013, 84 women and two men 
presented to the specialised outpatient clinic. Four out 

table 1. Suggested criteria for diagnosis of ASIA

MaJor Criteria

1. Exposure to an external stimuli (infection, vaccine, silicone, 
adjuvant) prior to clinical manifestations.

2. The appearance of ’typical’ clinical manifestations:

• Myalgia, myositis or muscle weakness

• Arthralgia and/or arthritis

• Chronic fatigue, unrefreshing sleep or sleep disturbances

• Neurological manifestations (especially associated with 
demyelination)

• Cognitive impairment, memory loss

• Pyrexia, dry mouth

3. Removal of inciting agent induces improvement

4. Typical biopsy of involved organs

Minor Criteria

1. The appearance of autoantibodies or antibodies directed at the 
suspected adjuvant

2. Other clinical manifestations (i.e. irritable bowel syndrome)

3. Specific HLA (i.e. HLA DRB1, HLA DQB1)

4. Evolvement of an autoimmune disease (i.e. MS, SSc)

asia = autoimmune (auto inflammatory) syndrome induced by 
adjuvants; Hla = human leukocyte antigen; Ms = multiple sclerosis; 
ssc = systemic sclerosis.
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of the 84 women declined participation in the inventory. 
In addition, two male patients with silicone testes were 
excluded from the cohort. Finally, 80 women with silicone 
breast implants and systemic symptoms could be included 
in the analysis. Characteristics of these 80 women are 
summarised in table 2. The median age was 47 years 
(range 22-78 years). The majority of women (89%) had 
silicone breast implants for cosmetic reasons. The median 
total exposure time to silicone breast implants was 14.5 
years (range 2-42 years). Although most women did not 
have a medical history besides breast augmentation, 60 
out of 80 women (75%) reported pre-existent allergy (table 

2) prior to implantation. 
Of the 80 included women, 79% of them had local 
symptoms such as breast pain or capsular contraction 
(table 3). Besides local symptoms, all women reported 

systemic symptoms (table 4). The most frequently 
reported symptoms included fatigue (89%), neurasthenia 
(74%), joint pain (69%), muscle pain (65%), morning 
stiffness (65%), night sweats (63%), and dyspnoea (45%). 
In addition, women experienced cognitive problems 
(35%), dermatological symptoms (31%), gastrointestinal 
symptoms (30%), and alopecia (23%). Of note, only a 
minority of women reported psychological symptoms 
including sleeping disorders (19%) and depression (4%). 
While being exposed to silicone breast implants, 11 out 
of 80 women (14%) developed a total of 14 confirmed 
autoimmune diseases at a median time of seven years 
after first implantation (range 3-30 years; table 5). In the 
women who were not diagnosed with an autoimmune 
disease, routine blood tests, chest X-ray, and additional 
investigations did not show significant abnormalities, 
with the exception that ANF serology was positive in 20% 
of the women.
Following implantation of silicone breast implants, the 
women reported a symptom-free period with a median of 
4.5 years (range 1 month to 30 years). In most women, the 
symptoms developed gradually or semi-acutely, but in 11 
out of 80 women the onset of all their complaints was quite 
acute. Shortly before the onset of their symptoms, two 
women had undergone a mammography, one woman had 
a closed capsulotomy, and another woman had experienced 
a trauma with a ball on the thorax. 
When classified according to the suggested ASIA criteria 
(table 1), as summarised in table 6, all women had at least 
two major ASIA criteria and 79% of the women even 
fulfilled ≥3 typical clinical ASIA criteria manifestations. 
Besides memory loss, other cognitive impairments (table 1) 
were noticed such as word finding problems, coordination 
and concentration problems. 
Because of the unexplained symptoms a number of women 
decided to have the implant explanted. At the time of the 
analysis, 52 out of 80 women had had an explantation of 

table 2. Characteristics of 80 women with silicone breast 
implants and unexplained systemic symptoms

n %

age (years)

<30 4 5

30-40 11 14

40-50 29 36

50-60 21 26

60-70 14 18

>70 1 1

intoxications

Nicotine 25 31

Alcohol 45 56

Other drugs 1 1

Known allergy 

None 20 25

Metals 3 4

Food 2 2

Atopic constitution* 19 24

Medicines 14 17

Latex/rubber/plasters 3 4

Multiple 19 24

silicone exposure (years)

<5 4 5

5-10 15 19

10-15 21 26

15-20 13 16

20-25 8 10

>25 19 24

implant replacements

None 35 44

1-2 31 39

3-5 13 16

>5 1 1

reason for implantation

Augmentation 71 89

Reconstruction 9 11

n = number of women; % = percentage of women; *eczema, hay fever, 
pollen and dust mites allergy.

table 3. Local symptoms in 80 women with silicone 
breast implants and unexplained systemic symptoms

n %

None 17 21

Pain 41 51

Capsular contraction 40 50

Lymphadenopathy* 28 35

Changed size, form or consistence 20 25

Lost sensibility 9 11

Infection 5 6

Local skin disorders 3 4

Rotation 1 1

n = number of women affected; % = percentage of women affected 
*axillary (n= 16), neck (n = 10), thoracic wall (n= 2).
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their breast implants. Currently, the median follow-up after 
explantation is seven months (range 1 month to 18 years). 
Among the 52 women who underwent explantation, 36 
women reported a significant decrease of their symptoms, 
whereas nine of these 36 women stated that their 
symptoms had completely disappeared. 

d i s C U s s i o n

The present nationwide study shows a pattern of 
self-reported symptoms in 80 women with silicone breast 
implants and unexplained symptoms, which included 
fatigue, muscular and joint pain, morning stiffness, 
neurasthenia, pulmonary, cognitive and dermatological 
symptoms. The observed pattern of symptoms resembled 

the typical clinical manifestations of ASIA.15 All women 
had at least two major criteria and 79% of them had more 
than three typical clinical manifestations. In addition, 
79% of women had local symptoms such as breast pain or 
capsular contraction. Furthermore, 75% of women reported 
a history of allergy before implantation. Because of their 
unexplained symptoms, 52 women decided to explant 
the silicone implants and 36 of these women reported 
significant reduction of their symptoms. 
In our population, we identified a clear pattern of 
self-reported symptoms, which resembled a newly 
introduced syndrome, known as ASIA. Although most 
studies could not confirm an association between silicone 
implants and connective tissues diseases,11,21 a few studies 
demonstrated an association between implants and 
undefined symptoms such as fatigue, arthralgia, myalgia 

table 4. Pattern of unexplained systemic symptoms in 
80 women with silicone breast implants 

n %

Fatigue 71 89

Neurasthenia of the extremities* 59 74

Arthralgia** 55 69

Myalgia 52 65

Morning stiffness*** 52 65

Night sweats 50 63

Dyspnoea 36 45

Cognitive problems† 28 35

Dermatological symptoms‡ 25 31

Disorders of digestive tract 24 30

Alopecia 18 23

n = number of women affected; % = percentage of women; *patients 
described pins and needles, tingling, feeling of numbness, a heavy 
feeling in the extremities; **mostly in the small joints of the hands 
and feet; ***severe stiffness for more than 30 minutes; †word finding 
problems, concentration and coordination problems and memory loss; 
‡rash, eczema, urticaria and itch.

table 5. Confirmed autoimmune disease in 11 women 
with silicone breast implants and unexplained systemic 
symptoms 

Confirmed disease* n

Antiphospholipid syndrome 1

Scleroderma 1

Systemic lupus erythematosus 1

Sjögren’s disease 2

Ulcerative colitis 1

Crohn’s disease 1

Psoriatic arthritis 2

Autoimmune hepatitis 1

Perniciosa 2

Lichen sclerosis 2

n = number of women; *some women have more than one confirmed 
diagnosis.

table 6. Eighty women with silicone breast implants and 
a pattern of unexplained systemic symptoms according 
to ASIA criteria

n %

MaJor Criteria of asia

1. exposure to external stimuli 80 100

2. typical clinical manifestations

Chronic fatigue or sleep disturbances 72 90

Neurological manifestations (demyelination)* 59 74

Arthralgia and/or arthritis 55 69

Myalgia 52 65

Cognitive impairment, memory loss** 28 35

Pyrexia, dry mouth 25 31

3. removal of stimuli leads to improvement 

Explantation or replacement not yet done 30 38

No improvement yet*** 17 21

Significant improvement 33 41

4. typical biopsy

Pathology not done 62 77

Silicone in lymph node 3 4

Silicone found in capsular tissue 12 15

Histiocytic reaction 3 4

Minor Criteria of asia

1. the appearance of autoantibodies: anf 
serology

Unknown 10 12

Weak positive 16 20

Doubtful 11 14

Negative 43 54

2. other clinical manifestations† . .

3. specific Hla (i.e. Hla drB1, Hla dQB1) ‡ . .

4. evolvement of an autoimmune disease 11 14

asia = autoimmune (autoinflammatory) syndrome induced by 
adjuvants; n = number of women affected; % = percentage of women; 
*neurasthenia was included; **memory loss, word finding disorders, 
coordination and concentration problems; ***limited follow-up; anf 
= antinuclear factor; †to the authors it remains unclear which manifes-
tations can be included; Hla = human leukocyte antigen; ‡not done.
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and cognitive symptoms.10,22,23 In the present cohort, most 
women reported semi-acute onset of their symptoms, 
which could be explained by implant rupture or silicone gel 
bleeding. Previously, it has been described that symptoms 
of chronic fatigue, impaired short-term memory and 
multi-joint pain can develop after implant rupture.24 
Besides systemic symptoms, 79% of women experienced 
local symptoms such as breast pain or capsular contraction, 
suggesting an association between local and systemic 
symptoms in our population. In line with these clinical 
observations, associations between local breast symptoms 
and systemic symptoms as well as immune factors have 
been described earlier in women with silicone breast 
implants. For example, capsular contraction has been 
demonstrated to be associated with systemic symptoms 
and circulating immune complexes.25,26 Women with 
silicone breast implants and autoimmune diseases have 
shown differences in human leukocyte antigen (HLA) 
typing as compared with asymptomatic women with 
implants.27 HLA DR and HLA DQ positive haplotypes are 
overrepresented in women with silicone breast implants 
and systemic symptoms.13 In a recent study, it has been 
demonstrated that in susceptible individuals a disturbance 
in the modulation of key cytokines might be responsible 
for a perpetuation of the inflammatory reaction, which 
locally causes capsular contracture and systemically may 
trigger autoimmune diseases.28 When left in situ, capsular 
tissue may continue to provoke systemic symptoms even 
after explantation of the silicone implants.29 
Prior to implantation, the majority of women (75%) 
reported a pre-existent allergy. Silicone is generally 
believed to be a biologically inert product and used 
in many medical devices including artificial valves, 
joints and needles.30 However, recent case reports 
have described allergy-like reactions in patients with 
silicone in pacemakers, nasogastric tubes and cochlear 
implants.31-33 More recently, Hajdu et al.34 suggested that 
systemic symptoms following exposure to silicone, such 
as described in ASIA, may only appear in subjects with 
underlying diseases or high susceptibility. In addition, 
a study in 2008 demonstrated that women with silicone 
breast implants had a higher serum IgE than women 
without silicone breast implants.35 The results of our study 
subscribe to the hypothesis that silicone or other chemical 
substances in the implants may cause systemic symptoms 
in women with atopy or a hyperimmune state.
After explantation of silicone implants, 36 out of 52 
women experienced a significant reduction of their 
symptoms. In the literature, only a few studies have 
described the outcome of explantations in patients with 
silicone implants and unexplained systemic symptoms. 
In several studies, recovery of these symptoms has been 
described after explantation, but prospective studies 
are lacking.36-38 Although the follow-up of the present 

cohort is too limited for definite conclusions, our findings 
suggest that explantation may be an adequate treatment 
for unexplained systemic symptoms in women with 
silicone breast implants. As capsular tissue can function 
as an adjuvant itself, capsulectomy should be considered 
as well. Although we noticed a significant improvement 
in many patients after explantation these results should 
be interpreted with caution because there was no control 
group. We will continue to include patients in this cohort 
in the future, with the aim of following them up for at least 
five years. We will start using a standardised questionnaire 
before and after explantation to gather information on 
systemic symptoms prospectively.
Another potential limitation of this study is the design, 
as women with silicone breast implants and unexplained 
symptoms visited the specialised clinic on their own 
request, leading to selection bias. In addition, as most 
of the signs and symptoms were subjective, recall bias 
or suggestion cannot be excluded. Although, it is worth 
mentioning that two experienced clinicians with vast 
experience examined these patients looking for alternative 
explanations for their symptoms, before including them 
in the present descriptive cohort study. Since radiology 
investigations were not performed routinely, due to 
financial limitations, it was not possible to investigate 
the relation between silicone leakage and unexplained 
symptoms. As the Netherlands is a relatively small country, 
enabling travelling from every region to our clinic, we 
expected a large number of women to visit the clinic. 
Although women came from all over the Netherlands, 
only 84 women visited the clinic within 12 months. As the 
women had easy access to the specialised clinic and their 
visits were paid by the Dutch insurance companies, we 
believe that a representative number of women visited this 
clinic. As a result, we may conclude that the prevalence of 
unexplained systemic symptoms in women with silicone 
breast implants is probably low. 
Although questioned for decades, the safety of these 
implants has not been adequately investigated. Since 
the PIP debacle, the importance of large prospective 
registration studies and post-market surveillance for 
medical devices has been frequently emphasised.39,40 
As long as such studies are lacking, observational and 
retrospective studies may provide valuable information. 
We realise that the present study has several limitations, 
but believe that our preliminary findings may help 
physicians, such as general practitioners, plastic surgeons 
and internists, to recognise this pattern of systemic 
symptoms in women with silicone breast implants and 
unexplained symptoms. Although the prevalence of this 
pattern appears to be low it is of significant importance to 
recognise these symptoms and consider explantation as 
the unexplained symptoms may lead to unnecessary health 
care consumption in women with silicone breast implants. 
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C o n C l U s i o n s

In the present descriptive cohort study in the Netherlands, 
the unexplained systemic symptoms in 80 women with 
silicone breast implants were evaluated. A clear pattern 
of symptoms was reported including fatigue, joint and 
muscle pain, morning stiffness, night sweats, cognitive 
and dermatological complaints. The observed pattern of 
symptoms was compatible with ASIA. Most women (75%) 
with silicone breast implants and unexplained systemic 
symptoms had pre-existent allergies, suggesting that 
intolerance to silicone or other substances in the implants 
might cause these symptoms. In these susceptible women, 
explantation of the implants may reduce the symptoms. 
Although the prevalence of this pattern appears to be low, 
it is of significant importance to recognise these symptoms 
and consider explantation of the silicone implants and 
capsulectomy. Therefore, this article’s primary message 
is to recognise and treat this pattern in susceptible 
women with silicone breast implants. Especially, when 
the alternative explanations are unavailable, the probable 
association between the silicone implants and their 
complaints should be taken seriously. 

r e f e r e n C e s

1. Administration. USFaD. FDA approves silicone gel-filled breat implants 
after in-depth evaluation. 2006 [08-03-13]; Available from: http://www.
fda.gov/bbs/topics/NEWS/2006/NEW01512.html.

2. Kessler DA. The basis of the FDA’s decision on breast implants. New Engl 
J Med. 1992;326:1713-5. 

3. Surgery ASoP. 2011 Plastic Surgery Statistics Report. National 
Clearhouse of Plastic Surgery Statistics; 2011; Available from: http://
www.plasticsurgery.org/Documents/news-resources/statistics/2011-
statistics/2011-cosmetic-procedures-trends-statistics.pdf.

4. Macadam SA, Ho AL, Cook EF, Jr., Lennox PA, Pusic AL. Patient 
satisfaction and health-related quality of life following breast 
reconstruction: patient-reported outcomes among saline and silicone 
implant recipients. Plast Reconstruct Surg. 2010;125:761-71. 

5. Brown SL, Silverman BG, Berg WA. Rupture of silicone-gel breast 
implants: causes, sequelae, and diagnosis. Lancet. 1997;350:1531-7. 

6. Bridges AJ, Vasey FB. Silicone breast implants. History, safety, and 
potential complications. Arch Intern Med. 1993;153:2638-44. 

7. Silverman BG, Brown SL, Bright RA, Kaczmarek RG, Arrowsmith-Lowe 
JB, Kessler DA. Reported complications of silicone gel breast implants: 
an epidemiologic review. Ann Intern Med. 1996;124:744-56.

8. de Jong D, Vasmel WL, de Boer JP, et al. Anaplastic large-cell lymphoma 
in women with breast implants. JAMA. 2008;300:2030-5. 

9. Sanchez-Guerrero J, Colditz GA, Karlson EW, Hunter DJ, Speizer FE, Liang 
MH. Silicone breast implants and the risk of connective-tissue diseases 
and symptoms. New Engl J Med. 1995;332:1666-70. 

10. Vasey FB, Zarabadi SA, Seleznick M, Ricca L. Where there’s smoke there’s 
fire: the silicone breast implant controversy continues to flicker: a new 
disease that needs to be defined. J Rheumatol. 2003;30:2092-4. 

11. Holmich LR, Lipworth L, McLaughlin JK, Friis S. Breast implant rupture 
and connective tissue disease: a review of the literature. Plast Reconstruct 
Surg. 2007;120(7 Suppl 1):62S-9S. 

12. McLaughlin JK, Lipworth L, Murphy DK, Walker PS. The safety of silicone 
gel-filled breast implants: a review of the epidemiologic evidence. Ann 
Plast Surg. 2007;59:569-80. 

13. Lappe MA. Silicone-reactive disorder: a new autoimmune disease 
caused by immunostimulation and superantigens. Medical Hypoth. 
1993;41:348-52. 

14. Englert H, Joyner E, Thompson M, et al. Augmentation mammoplasty and 
“silicone-osis”. Intern Med J. 2004;34:668-76. 

15. Shoenfeld Y, Agmon-Levin N. ‘ASIA’ - autoimmune/inflammatory 
syndrome induced by adjuvants. J Autoimmun. 2011;36:4-8. 

16. Cohen Tervaert JW, Kappel RM. Silicone implant incompatibility syndrome 
(SIIS): A frequent cause of ASIA (Shoenfeld’s syndrome). Immunol Res. 
2013. Epub 2013/04/12.

17. Jara LJ, Medina G, Gomez-Banuelos E, Saavedra MA, Vera-Lastra O. 
Still’s disease, lupus-like syndrome, and silicone breast implants. A case 
of ‘ASIA’ (Shoenfeld’s syndrome). Lupus. 2012;21:140-5. 

18. Toubi E. ASIA – Autoimmune Syndromes Induced by Adjuvants: Rare, but 
Worth Considering. Israel Med Assoc J. 2012;14:121-4.

19. Maijers MC, Niessen FB. Prevalence of rupture in poly implant prothese 
silicone breast implants, recalled from the European market in 2010. Plast 
Reconstruct Surg. 2012;129:1372-8. 

20. (AFSSPS) AFdSSdPdS. Press release: Silicone filled breast implants 
manufactured by Poly Implant Protheses (PIP). 2010 [cited 2012 
01-03-2012]; Available from: http://www.afssaps.fr/var/afssaps_site/
storage/original/application/ff8f7014c6ee1b6674c8fb7dd2835840.pdf.

21. Janowsky EC, Kupper LL, Hulka BS. Meta-analyses of the relation between 
silicone breast implants and the risk of connective-tissue diseases. New 
Engl J Med. 2000;342:781-90. 

22. Fryzek JP, Signorello LB, Hakelius L, et al. Self-reported symptoms among 
women after cosmetic breast implant and breast reduction surgery. Plast 
Reconstruct Surg. 2001;107:206-13.

23. Hennekens CH, Lee IM, Cook NR, et al. Self-reported breast implants and 
connective-tissue diseases in female health professionals. A retrospective 
cohort study. JAMA. 1996;275:616-21. 

24. Vermeulen RC, Scholte HR. Rupture of silicone gel breast implants and 
symptoms of pain and fatigue. J Rheumatol. 2003;30:2263-7. 

25. Prantl L, Angele P, Schreml S, Ulrich D, Poppl N, Eisenmann-Klein 
M. Determination of serum fibrosis indexes in patients with capsular 
contracture after augmentation with smooth silicone gel implants. Plast 
Reconstruct Surg. 2006;118:224-9. 

26. Wolfram D, Oberreiter B, Mayerl C, et al. Altered systemic serologic 
parameters in patients with silicone mammary implants. Immunology 
letters. 2008;118:96-100. 

27. Young VL, Nemecek JR, Schwartz BD, Phelan DL, Schorr MW. HLA typing 
in women with breast implants. Plast Reconstruct Surg. 1995;96:1497-519; 
discussion 520. 

28. Bassetto F, Scarpa C, Vindigni V, Doria A. The periprosthetic capsule 
and connective tissue diseases: a piece in the puzzle of autoimmune/
autoinflammatory syndrome induced by adjuvants. Exp Biol Med 
(Maywood). 2012;237:1117-22. 

29. Copeland M, Kressel A, Spiera H, Hermann G, Bleiweiss IJ. Systemic 
inflammatory disorder related to fibrous breast capsules after silicone 
implant removal. Plast Reconstruct Surg. 1993;92:1179-81. 

30. Whorton D, Wong O. Scleroderma and silicone breast implants. West J 
Med. 1997;167:159-65. 

31. Kunda LD, Stidham KR, Inserra MM, Roland PS, Franklin D, Roberson 
JB, Jr. Silicone allergy: A new cause for cochlear implant extrusion and its 
management. Otol Neurotol. 2006;27:1078-82. 

32. Oprea ML, Schnoring H, Sachweh JS, Ott H, Biertz J, Vazquez-Jimenez 
JF. Allergy to pacemaker silicone compounds: recognition and surgical 
management. Ann Thorac Surg. 2009;87:1275-7. 

33. Rubio A, Ponvert C, Goulet O, Scheinmann P, de Blic J. Allergic and 
nonallergic hypersensitivity reactions to silicone: a report of one case. 
Allergy. 2009;64:1555. 



540

d e c e M B e R  2 0 1 3 ,  v o l .  7 1 ,  n o  1 0

Maijers et al. Women with silicone breast implants and unexplained symptoms.

34. Hajdu SD, Agmon-Levin N, Shoenfeld Y. Silicone and autoimmunity. Eur 
J Clin Invest. 2011;41:203-11. 

35. Bekerecioglu M, Onat AM, Tercan M, et al. The association between 
silicone implants and both antibodies and autoimmune diseases. Clin 
Rheumatol. 2008;27:147-50. 

36. Rohrich RJ, Rathakrishnan R, Robinson JB, Jr., Griffin JR. Factors predictive 
of quality of life after silicone-implant explanation. Plast Reconstruct Surg. 
1999;104:1334-7. 

37.  Vasey FB, Havice DL, Bocanegra TS, et al. Clinical findings in symptomatic 
women with silicone breast implants. Semin Arthr Rheum. 1994;24(1 
Suppl 1):22-8. 

38. Thomas WO, 3rd, Harper LL, Wong SW, et al. Explantation of silicone 
breast implants. Am Surg. 1997;63:421-9. 

39. Keogh SB, Department of Health, NHS Medical Directorate. Poly Implant 
Prothese (PIP) Breast Implants: Final report of the expert group. 2012 
18-06-12.

40. Heneghan C. The saga of Poly Implant Prosthese breast implants. BMJ. 
2012;344:e306. 

Verkorte productinformatie Forxiga 5 en 10 mg filmomhulde tabletten 
(4 november 2013). Dit geneesmiddel is onderworpen aan aanvullende 
monitoring. Beroepsbeoefenaren in de gezondheidszorg wordt verzocht 
alle vermoedelijke bijwerkingen te melden. Farmaceutische vorm en 
samenstelling: Elke tablet bevat dapagliflozine propaandiolmonohydraat, 
overeenkomend met respectievelijk 5  mg of 10  mg dapagliflozine. 
Farmacotherapeutische groep: Geneesmiddelen gebruikt bij diabetes, 
andere bloedglucoseverlagende geneesmiddelen, uitgezonderd insulines. 
ATCcode: A10BX09. Indicatie: Forxiga is geïndiceerd bij volwassen 
patiënten, 18 jaar en ouder, met type 2 diabetes mellitus om de bloedglucoseregulatie te verbeteren 
als: Monotherapie: Wanneer enkel dieet en lichaamsbeweging geen adequate verbetering van de 
bloedglucoseregulatie geeft bij patiënten voor wie het gebruik van metformine ongeschikt wordt geacht 
wegens onverdraagbaarheid. Add-on combinatietherapie: In combinatie met andere glucoseverlagende 
geneesmiddelen inclusief insuline, wanneer deze samen met dieet en lichaamsbeweging geen adequate 
verbetering van de bloedglucoseregulatie geven. Dosering: De aanbevolen dosering is 10  mg 
dapagliflozine eenmaal daags. Bij patiënten met een ernstige leverfunctiestoornis wordt een startdosis 
van 5 mg aangeraden, indien deze goed wordt verdragen kan de dosis worden verhoogd naar 10 mg. 
Contraindicaties: Overgevoeligheid voor het werkzame bestanddeel of voor één van de hulpstoffen. 
Waarschuwingen en voorzorgen: Forxiga dient niet gebruikt te worden bij patiënten met type 1 diabetes 
mellitus of voor de behandeling van diabetische ketoacidose. De werkzaamheid van Forxiga is afhankelijk 
van de nierfunctie. De werkzaamheid van Forxiga is verminderd bij patiënten met matige nierinsufficiëntie 
en naar verwachting afwezig bij patiënten met ernstige nierinsufficiëntie. Forxiga wordt niet aanbevolen voor 
gebruik bij patiënten met matige tot ernstige nierinsufficiëntie (CrCl < 60 ml/min of eGFR < 60 ml/min/1,73 
m2). Forxiga is niet onderzocht bij patiënten met ernstige nierinsufficiëntie (CrCl < 30 ml/min of eGFR < 30 
ml/min/1,73 m2) of end-stage nierfalen. Het wordt aanbevolen om regelmatig de nierfunctie te controleren. 
De blootstelling aan dapagliflozine is verhoogd bij patiënten met ernstige leverinsufficiëntie. De werking van 
dapagliflozine leidt tot een verhoging van de diurese. Dat gaat gepaard met een matige verlaging van de 
bloeddruk. Dapagliflozine wordt niet aanbevolen bij patiënten die lisdiuretica gebruiken. Voorzichtigheid is 
geboden bij patiënten waarbij een door dapagliflozine geïnduceerde bloeddrukdaling mogelijk risicovol 
is. Dapagliflozine wordt niet aanbevolen bij patiënten met volumedepletie. Bij patiënten met gelijktijdige 
condities die kunnen leiden tot volumedepletie wordt een zorgvuldige controle van de volumestatus en 
electrolyten aanbevolen. Bij patiënten die volumedepletie ontwikkelen dient een tijdelijke onderbreking 
van de behandeling met dapagliflozine te worden overwogen totdat de depletie is gecorrigeerd. Oudere 
patiënten kunnen een verhoogd risico hebben op volumedepletie en hebben een grotere kans om 
behandeld te worden met diuretica. De uitscheiding van glucose via de urine kan gepaard gaan met een 
verhoogd risico op urineweginfecties, daarom moet tijdens de behandeling van pyelonefritis of urosepsis 
worden overwogen om tijdelijk te stoppen met dapagliflozine. Onder proefpersonen van 65 jaar en ouder 
kwamen bijwerkingen gerelateerd aan nierfunctiestoornissen of nierfalen en volumedepletie vaker voor bij 
proefpersonen die werden behandeld met dapagliflozine dan bij placebo. De meest gemelde bijwerking 
gerelateerd aan de nierfunctie was een verhoogd serumcreatinine. Dit was meestal van voorbijgaande aard 
en omkeerbaar. De therapeutische ervaring bij patiënten van 75 jaar en ouder is beperkt en initiatie met 
dapagliflozine wordt bij deze populatie niet aanbevolen. De ervaring in NYHA-klasse I-II is beperkt en er is 
geen ervaring uit klinische studies met dapagliflozine in NYHA-klasse III-IV. Uit voorzorg wordt dapagliflozine 
niet aanbevolen voor gebruik bij patiënten die gelijktijdig worden behandeld met pioglitazon. Verhoogd 
hematocriet is waargenomen bij behandeling met dapagliflozine. Voorzichtigheid is geboden bij patiënten 
met een reeds aanwezig verhoogd hematocriet. Dapagliflozine is niet onderzocht in combinatie met 
glucagon-like peptide-1 (GLP-1) analogen. Als gevolg van het werkingsmechanisme zullen patiënten die 
Forxiga krijgen positief testen op glucose in hun urine. Patiënten met de zeldzame erfelijke aandoeningen 
galactoseintolerantie, Lapplactasedeficiëntie of glucosegalactosemalabsorptie dienen dit geneesmiddel niet 
te gebruiken. Wanneer een zwangerschap wordt vastgesteld, dient de behandeling met dapagliflozine te 
worden gestaakt. Dapagliflozine mag niet worden gebruikt in de periode dat borstvoeding wordt gegeven. 
Interacties: Dapagliflozine kan het diuretisch effect van thiazide en lisdiuretica versterken met mogelijk een 
verhoogd risico op dehydratatie en hypotensie. Bij gecombineerd gebruik met dapagliflozine kan een lagere 
dosering insuline of insuline afscheidingsbevorderend middel zoals sulfonylureum nodig zijn om het risico 
op hypoglykemie te verkleinen. De effecten van roken, dieet, kruidenproducten en alcoholgebruik op de 
farmacokinetiek van dapagliflozine zijn niet bestudeerd. Bijwerkingen: Zeer vaak (≥1/10): hypoglykemie (bij 
gebruik met SU of insuline). Vaak (≥ 1/100, <1/10): vulvovaginitis, balanitis en gerelateerde genitale infecties, 
urineweginfectie, rugpijn, dysurie, polyurie, dyslipidemie, verhoogd hematocriet. Soms (≥ 1/1.000, <1/100): 
vulvovaginale pruritus, volumedepletie, dorst, obstipatie, hyperhidrose, nycturie, verhoogd bloedcreatinine, 
verhoogd bloedureum. Afleverstatus: U.R., volledige vergoeding onder voorwaarden. Uitgebreide 
productinformatie: Voor de volledige productinformatie wordt verwezen naar de SPC-tekst op www.b-ms.nl 
en www.astrazeneca.nl. Voor overige informatie en literatuurservice: Bristol-Myers Squibb BV, Postbus 4058, 
3502 HB Utrecht. Tel. 030 300 2222. AstraZeneca BV, Postbus 599, 2700 AN Zoetermeer. Tel. 079 363 2222.
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Victoza® 6 mg/ml, EU/1/09/529/002 (verpakking met 2 voorgevulde 
pennen). Samenstelling: liraglutide 6 mg/ml; oplossing voor injectie in 
een voorgevulde pen. Een voorgevulde pen bevat 18 mg liraglutide in 3 ml. 
Indicaties: Behandeling van volwassenen met type 2 diabetes mellitus om 
glykemische controle te bereiken in combinatie met metformine of een SU-
derivaat bij patiënten bij wie onvoldoende glykemische controle werd bereikt 
bij maximaal verdraagbare doseringen van monotherapie met metformine of 
een SU-derivaat, of in combinatie met metformine en een SU-derivaat of metformine en een TZD bij patiënten bij 
wie onvoldoende glykemische controle werd bereikt bij een duale behandeling. Dosering: Ter verbetering van de 
gastro-intestinale verdraagbaarheid is de startdosering 0,6 mg liraglutide per dag. Na tenminste één week dient de 
dosering te worden verhoogd naar 1,2 mg. Enkele patiënten hebben naar verwachting baat bij een verhoging van 
de dosering van 1,2 mg naar 1,8 mg en op basis van klinische respons, kan de dosering na tenminste één week 
worden verhoogd naar 1,8 mg om de glykemische controle verder te verbeteren. Doseringen hoger dan 1,8 mg per 
dag worden niet aanbevolen. Contra-indicaties: Overgevoeligheid voor het werkzame bestanddeel of voor één 
van de hulpstoffen. Werking: Liraglutide is een GLP-1-analoog met 97% sequentiehomologie met humaan GLP-1 
dat zich bindt aan de GLP-1-receptor en deze activeert. De werking van liraglutide wordt mogelijk gemaakt via een 
specifieke interactie met GLP-1-receptoren, hetgeen leidt tot een verhoging van cyclisch adenosinemonofosfaat 
(cAMP). Liraglutide stimuleert de insulinesecretie op een glucoseafhankelijke manier. Tegelijkertijd verlaagt 
liraglutide een ongewenst hoge glucagonsecretie, eveneens op een glucoseafhankelijke manier. Bij hoge 
bloedglucoseconcentraties wordt zo de insulinesecretie gestimuleerd en de glucagonsecretie geremd. Omgekeerd 
vermindert liraglutide tijdens hypoglykemie de insulinesecretie terwijl de glucagonsecretie niet wordt belemmerd. 
Het mechanisme voor het verlagen van de bloedglucoseconcentratie zorgt ook voor een lichte vertraging van 
de maaglediging. Liraglutide vermindert het lichaamsgewicht en de lichaamsvetmassa via mechanismen die 
betrekking hebben op een verminderd hongergevoel en een verlaagde energie-inname. Bijwerkingen: De meest 
frequent gerapporteerde bijwerkingen tijdens klinisch onderzoek waren aandoeningen van het gastro-intestinale 
systeem: misselijkheid en diarree kwamen zeer vaak voor, terwijl braken, obstipatie, abdominale pijn en dyspepsie 
vaak voorkwamen. Bij het begin van de behandeling met Victoza® kunnen deze gastro-intestinale bijwerkingen 
frequenter voorkomen. Bij voortzetting van de behandeling nemen deze bijwerkingen gewoonlijk binnen enkele 
dagen of weken af. Hoofdpijn en rhinofaryngitis kwamen ook vaak voor. Daarnaast kwam hypoglykemie vaak 
voor, en zeer vaak als Victoza® wordt gebruikt in combinatie met een sulfonylureumderivaat. Ernstige hypoglykemie 
is voornamelijk waargenomen bij de combinatie met een sulfonylureumderivaat. Allergische reacties waaronder 
urticaria, rash en pruritus zijn gemeld na het in de handel brengen van Victoza®. Belangrijkste waarschuwingen: 
Victoza® mag niet worden gebruikt bij patiënten met type 1 diabetes mellitus of voor de behandeling van 
diabetische ketoacidose. Victoza® is geen vervanger voor insuline. De toevoeging van liraglutide bij patiënten die 
reeds met insuline behandeld worden, is niet geëvalueerd en wordt daarom niet aanbevolen. Er is beperkte ervaring 
met patiënten met congestief hartfalen NYHA-klasse I-II. Er is geen ervaring bij patiënten met congestief hartfalen 
NYHA-klasse III-IV. Er is beperkte ervaring bij patiënten met IBD en diabetische gastroparese en Victoza® wordt 
daarom niet aanbevolen voor deze patiënten. Gebruik van GLP-1-analogen werd geassocieerd met het risico op 
pancreatitis. Er zijn enkele gevallen van acute pancreatitis gemeld. Schildklierbijwerkingen, met inbegrip van een 
verhoogde calcitoninespiegel, struma en schildkliertumor werden gemeld in klinische studies, in het bijzonder bij 
patiënten met een voorgeschiedenis van schildklieraandoeningen. Patiënten die Victoza® krijgen in combinatie 
met een sulfonylureumderivaat hebben mogelijk een verhoogd risico op hypoglykemie. Klachten en verschijnselen 
van dehydratatie, inclusief een gewijzigde nierfunctie, werden gemeld bij patiënten die behandeld worden met 
Victoza®. Patiënten die behandeld worden met Victoza® dienen geïnformeerd te worden over het potentiële risico 
op dehydratatie met betrekking tot gastro-intestinale bijwerkingen en dienen voorzorgsmaatregelen te nemen om 
een vochttekort te voorkomen. Bewaren: Bewaren in de koelkast (2°C - 8°C). Niet in de vriezer bewaren. Niet in 
de buurt van het vriesvak bewaren. Na ingebruikname: 1 maand houdbaar. Bewaren beneden 30°C of bewaren in 
de koelkast (2°C - 8°C). Laat de pendop op de pen ter bescherming tegen licht. Farmacotherapeutische groep: 
Geneesmiddelen gebruikt bij diabetes, overige bloedglucoseverlagende geneesmiddelen, met uitzondering van 
insulines. ATC-code: A10BX07 Afleverstatus: U.R. Datum: maart 2013. Zie voor de volledige productinformatie 
www.ema.europa.eu.
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