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This part 2 presents all published case reports and case series, clinical
features of allergic contact dermatitis, patch test procedures, differen-
tiation from irritant dermatitis, management of allergic patients and

(proposed) legislation.

2 | ALLERGIC CONTACT DERMATITIS
FROM INSULIN PUMPS

Insulin pumps have been used since the mid-1970's to continuously
deliver insulin, mainly to patients with type 1 diabetes mellitus. The
older devices consisted of a needle that was inserted into the skin and
fixed with a plastic butterfly and an adhesive patch, and was con-
nected to a pump by a plastic cannula/catheter/tube. Several cases of
allergic contact dermatitis (ACD) to these early pumps, or actually
their infusion sets, were reported between 1985 and 2001, caused by
the infusion needle (nickel), glues to fixate the needle to the cannula
or plastic butterfly (epoxy resin, acrylates), or materials of the
cannula itself (methyl methacrylate). These early reports are presented
in paragraph 2.1.

Reports of ACD from modern insulin pumps and infusion sets
began to appear from 2018 on with a case series of 4 patients from
France who developed ACD from isobornyl acrylate (IBOA) in the
Omnipod insulin pump.? Two patients were sensitised by the device
itself after 4 months and 1 year. The other 2 already suffered ACD
after the first use of the pump; they had previously become allergic to
IBOA by the use of the glucose sensor FreeStyle Libre (FSL), which at
that time had already sensitised a large number of patients using this
device.® Since then, cases of allergic reactions have been reported to
8 different brands of insulin infusion sets and patch pumps
(part 1, tab. 9). They are presented in paragraph 2.2. An overview of
all allergic reactions to the pumps with brand, culprit allergen(s),
number of patients and literature references is provided in part 1,
paragraph 4.4 (tab. 9).

2.1 | Early reports of allergic contact dermatitis to
insulin pumps

Cases of allergic contact dermatitis to insulin pumps, or actually to
their infusion sets, were already reported in the period 1985-
20014 They are presented in some detail in Supporting

Information S1.

2.2 | Allergic contact dermatitis to modern
insulin pumps

Compared to glucose sensors, the number of reported cases of sensi-
tization to and ACD from modern insulin pumps and infusion sets is
modest. Allergic reactions to the Omnipod have been reported in
nearly 20 patients, some of who had previously become sensitised to
its ingredient IBOA from the use of the FSL sensor.*?*® The other

pumps/infusion sets (MiniMed Quick-set, MiniMed Sure-T, mylife
Ypsopump Orbit, Omnipod DASH pump and the TouchCare A6) have
each caused only 1 or 2 cases of allergic reactions in which the culprit
allergen was established. This could possibly be explained by the fact
that pumps are removed after 2-3 days (and then a new application
follows to another part of the skin), whereas sensors may remain
attached to the skin for 10-14 days, strongly increasing the risk of
sensitization. Another possible explanation is that in the conventional
pumps, the adhesive patches are separated from the housing of the
pump by a cannula. This would preclude any contamination with aller-
gens migrating from the housings, as has been the case with the
Omnipod pump and the FSL sensor.

Several case series of ACD from insulin pumps and infusion sets
have been reported.2*"1¢ They are presented in some detail in Sup-
porting Information File 1. Case reports with 1 or 2 patients with ACD
have also been published”~2%; their key data are presented in Sup-

porting Information Table S1.

3 | ALLERGIC CONTACT DERMATITIS
FROM GLUCOSE SENSORS

The first report in 2017 of allergic contact dermatitis from IBOA in
FreeStyle Libre (FSL) sensor by investigators from Belgium and
Sweden® was followed by a multitude of similar reports from other
centres and countries (part 1, paragraph 4.3.1). Other sensors that
have caused ACD include Dexcom G4, Dexcom Gé6, Dexcom G7,
Enlite and Guardian 4, of which Enlite has caused most reactions with
colophonium (derivatives), IBOA, or both as culprit allergens.

Over 20 reports have presented case series of ACD to glucose

29-49,

Sensors ; these are presented in some detail in Supporting

Information File 2. There are also multiple case reports with 1-3 aller-
gic patients available!31417:18.20.21,23-28,33-35,42.46.50-74, their key data

are presented in Supporting Information Table S2.

4 | CLINICAL FEATURES OF ALLERGIC
CONTACT DERMATITIS

Allergic reactions to diabetes devices usually manifest as
dermatitis under the adhesive patch of the glucose sensor or the insu-
lin infusion set/patch pump. As diabetes type 1, for which the devices
are generally used, mostly starts in (early) childhood, many of the
patients are children.316:20:29.3339.4246 | case reports of ACD to sen-
sors and pumps, >60% of the patients were younger than 18 years
(Tables S1 and S2). The fact that the devices were primarily reim-
bursed by health insurers for children may also have played a role
in this.

The time from the start of using a diabetes device to first appear-
ance of dermatitis has varied from a few weeks to several years; typi-
cally, dermatitis started after 5-7 months, 3131416.33.3536.37.41 Thq
majority of these data relate to patients who became sensitised to

IBOA in the FreeStyle Libre sensor. However, in the case reports, in
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which over half of the patients had ACD to other sensors and to
pumps, the median delay was similar with 5 months (Tables S1
and S2).

Thereafter, upon repeated contact, ACD usually emerges within
one to a few days, but sometimes later.>* Repeated applications in
sensitised individuals often result in stronger allergic reactions with
subsequent exposures and shorter time lags until dermatitis
appears.* Some patients who have been sensitised by the use of a
sensor or pump and who start using an alternative device may
develop ACD to the new device within 1-3 days, when the allergen
to which they have been sensitised previously is also present in the
new device. This has occurred frequently in patients primarily sensi-
tised to IBOA in the FSL sensor (e.g., References 12,13,20,21,24,26).
However, when a device contains very low levels of the chemical to
which the patient is allergic, it may take up to a few weeks before
clinical ACD develops.?*

The clinical picture of allergic reactions to diabetes devices may
depend on the nature of the allergen, its concentration in the contact
surface of the device, the strength of the sensitization, the
contact time with the skin, the number of contacts and the degree of
pre-existing skin damage, for example, from irritant dermatitis. Allergic
reactions often present as subacute dermatitis with (sometimes
severe) itching, erythema, mild swelling and scaling with well-defined

h.43

borders in the form of the device's adhesive patc However, acute

ACD with erythema, oedema, vesicles, oozing and erosions are
not infrequent.30-81:61.6475 Bleeding, secondary infection,>37?
abscesses,>® scarring, and burning, stinging and pain have also been
reported.““s'76 In a few individuals ulcers have been observed, some-
times referred to as ‘burn wounds’ by patients, which, given their dia-
betes status, may bear an additional risk of superinfection.”® In one
series of 70 patients, of who 63 had reactions to FSL and 7 to Enlite,
70% had severe dermatitis, defined as red, swollen, intensively itching,
oozing, bleeding or blistering dermatitis at the sensor contact site, and
30% had mild dermatitis.>®

Generally, the dermatitis is limited to the application surface of
the adhesive patches or expands slightly to surrounding skin, which
also applies to the more severe reactions.

Dermatitis usually heals within a week or so after removal of the
device, sometimes leaving (post-inflammatory) hyperpigmentation®®#¢
or (less frequently) hypopigmentation. Leukoderma at the site of pre-
vious ACD has also been observed.’®¢® In one of these cases, a
potential role for hydroquinone monomethyl ether, which is present
in the IBOA materials to prevent spontaneous polymerisation and
which acts as a very potent depigmenting agent, was suggested.®® It
has been claimed that contact dermatitis to glucose sensors ‘usually’

7 which seems unlikely: leuko-

10,63

manifests as acquired leukoderma,”
derma from diabetes devices has been reported only rarely and in
both cases appeared after dermatitis had developed.

Rare cases of ‘contact dermatitis syndrome’ with generalised
itchy erythema, vesicles and pustules on both soles®® and systemic
contact dermatitis’? have been reported.

The clinical aspect of allergic reactions to early insulin pumps was

usually somewhat different from the more recent ones, presenting

t>7 or linear-

with dermatitis under the ‘butterfly’ of the infusion se
shaped lesions from allergic reactions to the cannula.*® One patient
allergic to nickel developed painful papulonodular dermatitis at the
site of the inserted needle with an itchy vesicular eruption spreading
over her abdomen.® Another nickel-allergic individual developed itchy
papules around the needle site increasing to form a plaque 10 cm in
diameter, later with papules spreading over the abdomen and but-
tocks with intense itching.® The latter may well have been a case of
ACD and systemic allergic dermatitis from nickel entering the blood-

stream from the needle.®

These early cases are presented in
paragraph 2.1.

The consequences of becoming sensitised to acrylates in glucose
sensors or insulin pumps other than problems in finding safe alterna-
tive devices have not been well investigated. A few patients sensitised
from diabetes devices have also suffered allergic reactions to acrylate
nail cosmetics.>>>° Some were already sensitised to these cosmetics
before using diabetes devices.>> A causal relationship between sensi-
tization to a sensor or pump followed by allergic reactions to nail cos-
metics has never been obvious, although it was suggested in one
case.>® This may well be explained by the fact that isobornyl acrylate,
the acrylate responsible for by far most cases of allergic reactions to
diabetes devices, has very limited tendency to cross-react to other
acrylates and to methacrylates such as 2-hydroxyethyl methacrylate
(HEMA), methacrylates being the usual allergens in acrylate nail cos-
metics (part 1, paragraph 4.3.1).”% One patient sensitised to IBOA later
developed ACD from a disposable blood pressure cuff, which was
found to contain IBOA and 2-phenoxyethyl acrylate.>”

5 | DIAGNOSING ALLERGIC CONTACT
DERMATITIS FROM DIABETES DEVICES:
PATCH TEST PROCEDURES

Positive patch tests to one or more ingredients known to be present
in diabetes devices that have caused cutaneous reactions suspected
to be ACD confirm the diagnosis. However, the diagnostic process is
complicated by difficulties in getting adequate information on what
the medical devices are made of, obtaining information on how to
patch test new suspected allergens and the collection of adequate
patch test materials.?? Indeed, information on the chemicals present
in the adhesive patches and the housings of the devices is usually una-
vailable and most investigators have noticed a serious lack of coopera-
tion from the manufacturers when requesting specific data on the
ingredients of their products.®1417:2124.33.8542:43.46.7579 Thjs makes
targeted testing very difficult. As a consequence, most allergens could
only be identified by performing gas chromatography-mass spectrom-
etry analyses (GC-MS) of (ultrasonic bath) extracts of the devices
(part 1, paragraph 4.2).3* Only a few centers have the laboratory facili-
ties and skilled personnel to perform such laborious and costly
analyses.

We suggest to patch test patients with suspected ACD from dia-
betes devices with the European baseline series (or any other baseline

series as appropriate), a diabetes device screening series, a (meth)
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acrylate series, an isocyanate series, a plastic and glue series and,
whenever possible, a piece of the adhesive of the device(s) that
caused the dermatitis.*>%° Patch test reactions first appearing after
D4 are not infrequent, especially with acrylates, but also with isocya-

nates, and therefore a test reading after 1 week is absolutely

In Table 1 a proposal for a diabetes device screening series con-
taining 24 chemicals is shown largely based on the list of allergens
that have caused ACD by their presence in glucose sensors, insulin
pumps, or both, as shown in part 1, paragraph 4.3.6. Twelve of these

are commercially available from Chemotechnique, 9 from Allergeaze.

13,29,30,80

necessary. The other 12 can be purchased from a chemical company

TABLE 1 A proposal for a diabetes device screening series.

Available from

Allergens commercially available for patch testing Concentration' Chemotechnique Allergeaze
Abietic acid 10.0% + +
Butyl acrylate 0.1% + aF
Butylated hydroxytoluene (BHT)® 2.0% + +
4,4'-Diaminodiphenylmethane® 0.5% + +
Ethyl acrylate® 0.1% + +
Ethyl 2-cyanoacrylate 10.0% +8 +h
1,6-Hexanediol diacrylate (HDDA)? 0.1% +

Hydroabietyl alcohol (Abitol) 10.0% + +
Isobornyl acrylate (IBOA)? 0.1% + h
Isophorone diisocyanate (IPDI)® 1.0% +

Methyl methacrylate® 2.0% + +
Tripropylene glycol diacrylate® 0.1% +

Available from

Chemicals not commercially available for patch testing Concentration'  Sigma-Aldrich  TCI chemicals
2,4-di-tert-Butylphenol 1% + +
Carboxyethyl acrylate 0.1% +
Dicyclohexylmethane-4,4'-diisocyanate (DMDI) 1% +
N,N-Dimethylacrylamide (DMAA) 0.3% + +
Dipropylene glycol diacrylate 0.1% +
Hydroquinone monomethyl ether (4-methoxyphenol) 1% + +
Hydroxycyclohexyl phenyl ketone (1-benzoyl cyclohexanol) 5% + +
Isobornyl acrylate 0.3% + +
Isobornyl methacrylate 2% + +
2,2'-Methylenebis(6-tert-butyl-4-methylphenol) monoacrylate (MBPA) 1.5% +
4,4'-Methylene diphenyl diisocyanate (MDI) (diphenylmethane 4,4-diisocyanate)® 0.5% + +
2-Phenoxyethyl acrylate 0.1% + +
Phenoxypoly(ethyleneoxy)ethyl acrylate (PEEA) (Phenol, ethoxylated, esters with acrylic acid); 0.1% + +

PEEA contains monomers (2-phenoxyethyl acrylate), oligomers and polymers

Abbreviations: Allergeaze: test allergens available from www.smartpracticecanada.com and (not all) www.smartpracticeeurope.com; Chemotechnique,
www.chemotechnique.se; Sigma-Aldrich: www.sigmaaldrich.com; TCI: TCI Chemicals, www.tcichemicals.com.

2May be present in a ‘(meth)acrylate series’.

bMay be present in an ‘isocyanate series’.

“May be present in a ‘plastic and glue series’.

4Also included as a screening agent for MDI sensitization.
Frequently co-/cross-reacted with isobornyl acrylate in one large study.>®

fMonomer of phenoxypoly(ethyleneoxy)ethyl acrylate (PEEA).

&‘Currently not available due to temporary lack of high-grade raw material’ (www.chemotechnique.se, October 22, 2024).
PNot available from www.smartpracticeeurope.com.

'All chemicals in petrolatum.

iBecause of the presence of only 14% monomers (2-phenoxyethyl acrylate) this test concentration may be too low.

45,81
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(e.g., Sigma-Aldrich, TCI chemicals, other companies) for preparing the
test allergens. Table 1 shows these chemicals with their test concen-
tration as used in literature and availability from two major chemical
suppliers.

Of the chemicals in the list of allergens identified as causes of
ACD from diabetes devices (part 1, paragraph 4.3.6) colophonium,
epoxy resin and nickel are present in the baseline series. Some
patients allergic to colophonium only react to the material tested at
60%.2931 Patients sensitised to modified colophonium or -derivatives
such as hydroabietyl alcohol may have negative or ? + reactions to
colophonium 20% in the baseline series (part 1, paragraph
4.3.2),158283 hence the suggested presence of abietic acid and hydro-
abietyl alcohol in the screening series.

Some of the allergens may already be present in a ‘(meth)acrylate
series’ or ‘isocyanate series’ used by the investigator. Included in the
screening series are also some chemicals that have not caused ACD
from their presence in diabetes devices; for these, there are other rea-
sons for their presence in the series. Ethyl acrylate, for example, is the
only acrylate that fairly often co-reacts/cross-reacts with IBOA (part
1, paragraph 4.3.1). 4,4'-Methylene diphenyl diisocyanate (MDI) has
been identified by GC-MS in diabetes devices (part 1, tab S1 in the
Supporting information) and 4,4’-diaminodiphenylmethane (MDA) is a
good screening agent for MDI allergy.*>#! Hydroquinone monomethy!
ether (4-methoxyphenol) is present as inhibitor of spontaneous poly-
merisation in many acrylate raw materials used for the in-house prep-
aration of patch test materials and should therefore be patch tested
separately. We suggest isobornyl methacrylate, which is a frequent
constituent of nail cosmetics®* to be added to investigate cross-
reactivity from IBOA sensitization.** 2-Phenoxyethyl acrylate, finally,
is the monomer in phenoxypoly(ethyleneoxy)ethyl acrylate (PEEA),
which has caused allergic reactions in diabetes devices and in which
2-phenoxyethyl acrylate is present in a concentration of nearly 15%
(part 1, paragraph 4.3.4).

The test concentrations for chemicals not available for patch testing
are based on the most recent published data. IBOA and DMAA were
first tested at 0.1%. Later, it was found that a higher concentration
of 0.3% identified allergic patients who had negative patch tests to
0.1%.1213293046 IBOA 0.3% was negative in 100 controls and no late-
appearing reactions suggestive of patch test sensitization were recorded.*®

2,2'-Methylenebis(6-tert-butyl-4-methylphenol)
(MBPA) was first tested at 0.3% pet.,%C but later 1.5% proved to iden-

tify more cases of sensitization without causing irritant reactions or

monoacrylate

late reactions in controls (part 1, paragraph 4.3.4)% Thus, a screening
series is not static but should regularly be updated when new informa-
tion becomes available. The medical device series used since 2020 in
Malmo provides additional allergens which may be suitable for inclu-
sion in a diabetes screening series.*®

It should be realised that the performance of non-commercially
prepared patch test materials, at the concentrations shown below
(based on literature data), depends on the properties of the material
purchased from a chemical company. It cannot be guaranteed that the
test materials are non-irritant, safe, and adequate or optimal for

detecting contact allergy. In addition, the series contains a large

number of acrylates, which may in some patients result in fierce aller-
gic reactions or false positives (irritant reactions), and the risk of active
sensitization is unknown.

Therefore, the screening series, chemicals and the test concentra-
tions shown in the table should not be considered as an advice from the
authors. It is presented as an option for (inclusion in) a diabetes device
screening series to be considered and critically evaluated by the readers.
Also, prevailing and applicable legislation for use of such materials for
investigating patients should always be taken into account.

Pieces of the device (notably the adhesive material(s)) can be
tested ‘as is’.*¢ Unfortunately, the concentration of the culprit aller-
gen is often very low, especially when the allergen has migrated into
the patch from the housing, which frequently results in false-negative
tests.° Prolonging the application time from 2 to 4 days may increase
the sensitivity of the test.3!

When the results of all patch tests are negative and the patient is
strongly suspected of ACD, additional patch testing with ultrasonic
bath extracts of the involved device is recommended.®%%>%¢ |t is pref-
erable, but usually impossible, to make extracts from several devices
of the same type. To increase the likelihood of extracting both polar
and non-polar sensitizers, three extracting solvents with different
physicochemical properties can be used—water, ethanol, and ace-
tone.B® Most investigators have used acetone for extraction (which is
suitable for both polar and non-polar chemicals), some methanol (part
1, paragraph 4.2). A test reading after 1 week is mandatory unless
positive reactions are noted already at the reading of D3 or D4. To
substantially diminish the possibility of a false-positive reaction, patch
testing in 20 consecutive dermatitis patients is necessary and should
be negative.2° Following this, GC-MS analyses should preferably be
performed to identify potential allergens in the device(s) and these
must, whenever possible, subsequently be patch tested in the patient
and, when positive, in 20 controls. Unfortunately, false-negative reac-
tions to extracts also occur.>® Extracts giving a positive reaction can
also be used for separation and identification based on patch testing
with thin layer chromatograms, although very likely few centers will
have the expertise and possibilities for such analyses.??€°

When patch testing reveals contact allergy to a chemical known to
be present in the device or to the non-irritant extract, the diagnosis of
ACD has been established. Depending on the patch test results and clini-
cal data, authors from Malmd, Sweden (who have greatly contributed to
the scientific literature on allergic reactions to diabetes devices) have
recommended as alternative diagnoses ACD?, UCD (unspecified contact
dermatitis) and ICD (irritant contact dermatitis). The suggested criteria

for making these diagnoses can be found in Reference 80.

6 | NEGATIVE PATCH TESTS IN PATIENTS
SUSPECTED OF ALLERGIC CONTACT
DERMATITIS: IRRITANT

CONTACT DERMATITIS?

Many patients suffering from diabetes mellitus who use a glucose sen-

sor, insulin pump or both develop cutaneous reactions to one or more
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of their devices, frequently dermatitis (part 1, paragraph 3). Initially,
skin reactions to the newly developed glucose sensor FSL were con-
sidered to be irritant rather than allergic, caused by skin temperature,
occlusion, humidity, and long exposure.87'88 However, in 2017 isobor-
nyl acrylate was found to be an important allergen in FSL causing
ACD in 12 of 15 patients (80%) with skin reactions to this sensor.®
Later, N,N-dimethylacrylamide was reported as another sensitizer in
this sensor (part 1, paragraph 4.3.3).

Nevertheless, irritant contact dermatitis (ICD) is presumably the
more common reaction pattern, which is less severe and less repro-
ducible upon application at new sites than ACD. It may be assumed
that only the patients with more severe and persistent symptoms sug-
gestive of ACD are referred to a dermatologist for patch testing.
Indeed, in a university hospital in Belgium, in 2019, only 5.5% of dia-
betes patients were referred to the patch test clinic for suspected
ACD from the FSL sensor.2? However, even in these selected patient
groups, relevant contact allergies could not always be demonstrated
and the question has been raised repeatedly whether such patients
had ICD.1735394344 | 3 university center in Brussels, Belgium, of
52 patients who were referred for skin reactions to diabetes medical
devices, relevant contact allergy could not be established in
17 (33%).*° In other studies with case series of patients suspected of
ACD to sensors, pumps or both, percentages of individuals in who the
suspected contact allergy could not be verified by patch tests have
varied widely: 7%, 13%,%° 13%,%¢ 20%,° 24%,'¢ 31%,* 32%%
43%,*? 67%,° and even 80%."”

In the Belgian study previously mentioned, all 52 patients, both
those with (n = 35) and without (n = 17) relevant patch test reactions,
presented a very similar clinical picture with an annular, squamous,
well-defined itchy erythema under the sensor. The authors concluded
that ‘the clinical aspect, therefore, does not allow a distinction
between ICD and ACD’. Also, the time between first symptoms and
first use of the sensor was virtually the same for patients with ACD
and suspected ICD (6-7 months). Following the first development of
dermatitis, in both groups, all patients described progressive worsen-
ing and a decrease in the delay between sensor applications and
appearance of the reaction, which was, according to the authors, more
likely in ACD than ICD. Nevertheless, ICD was suggested to be pre-
sent in the 17 patients (33%) in who no relevant contact allergies
were found (with undiagnosed contact allergy as another possibil-
ity).*® Subsequently, Swedish investigators argued that ICD was an
unlikely diagnosis in many of the reported patients in the Belgian
study.®° They pointed out that there had not been a D7 reading, that
the test concentration of 0.1% for IBOA and DMAA fails to identify a
number of sensitised patients and that the temporal relationship
between exposure and dermatitis in all patients argues in favour of
the same mechanism for contact dermatitis in both (ACD and ICD)
groups.&°

Indeed, there are several possible explanations for not finding a
relevant contact allergy in patients in who the cutaneous reaction to
diabetes devices is strongly suspected to be ACD (sometimes termed

‘false-negative reactions’):

1. Patch tests are read only at D2 and D3/4, but not at D7. Thus,
late-appearing reactions at D7 (negative at D3/4), which are not
infrequent with IBOA, DMAA and other acrylates,80 are missed'®;

2. The test concentration used is too low and misses some cases of
sensitization. IBOA and DMAA have long been tested at 0.1% pet.
which we now know fails to identify a number of sensitizations
which are picked up with testing at 0.3%.121327:304¢ Already in
2020 investigators from Sweden have advised to test these aller-
gens at 0.3% pet.8°

centers still test with IBOA 0.1% pet., as this is the only IBOA test

allergen currently available from the major commercial providers.

However, it may be assumed that by far most

On the same note: 2,2’'-methylenebis(6-tert-butyl-4-methylphenol)
monoacrylate (MBPA) was first tested at 0.3% pet.,° but later
1.5% proved to identify more cases of sensitization (part 1, para-
graph 4.3.4)°%;

3. One or more allergens known to be present in diabetes devices are
not tested;

4. The allergic reaction is caused by an established allergen, the pres-
ence of which in diabetes devices is not known and which is not
patch tested;

5. The allergic reaction is caused by a chemical in the device not pre-
viously described as an allergen (and therefore not tested);

6. No patch tests were performed with the device itself (usually the
adhesive patch) tested ‘as is’, or extracts (mostly acetone), which
might have been positive, establishing ACD after negative control
testing)3’2o’38’46;

7. Patch tests were performed with pieces of the device, extracts or
both, but were negative due to their low content of the allergen;
such false-negative reactions are relatively frequent®®38;

8. 8. The patient has a weak contact allergy, for which the usual
application time of 2 days is too short to provoke the allergic

response.31

It cannot be excluded, however, that some patients who are,
based on patient history and clinical symptoms, strongly suspected of
ACD, in fact have severe irritant contact dermatitis and therefore
show no relevant contact allergy even when optimal patch testing has
been performed. Patch test procedures in suspected cases of ACD

from diabetes devices are discussed in paragraph 5.

7 | FREQUENCY OF ALLERGIC CONTACT
DERMATITIS FROM DIABETES DEVICES

Few studies have investigated the frequency of ACD from diabetes
devices in groups of patients using them, and some of these were
flawed. 2033394289 |n 3 university hospital in Antwerp, Belgium, in the
period December 2016 to April 2019, of 1036 patients (614 adults,
422 children) using FSL, 34 of the adult patients (5.5%) and 23 of the
children (5.5%), total group 57 (5.5%), were referred to the dermatol-
ogy department because of cutaneous adverse reactions to the

sensor. When patch tested, 39/57 patients had positive reactions to
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IBOA 0.1% pet., establishing ACD to the FSL sensor. Thus, the fre-
quency of ACD to the device was 3.8% (39/1036).%° This percentage
is almost certainly an underestimation, as there was probably no late
(D7) reading, and neither IBOA 0.3% nor DMAA were tested (these
data were probably not available at the time), which inevitable has
resulted in some false-negative reactions (paragraph 6). Also, as ACD
can take months to even years to develop, some FSL users from this
cohort may have developed ACD after the termination of the study.
And finally, very likely not all patients with cutaneous reactions were
referred for patch testing.>

In two university hospitals in Finland, between October 2017 and
January 2019, 70 patients were patch tested because of suspected
ACD from FSL (n = 63) or the Enlite sensor (n = 7).3% 51 FSL users
had positive reactions to IBOA 0.1%. In November 2018, there were
6567 FSL users in the 2 hospitals, and the frequency of ACD there-
fore can be calculated as 51:6567 = 0.8% (incorrectly stated to be
0.7%). There were 4 cases of ACD to Enlite in 385 users, which
amounts to 1.0% (incorrectly stated as 0.8%).2® Obviously, for the
same reasons as given above, the actual figures are almost certainly
higher. In addition, only patients who had to stop using the sensor or
needed to use skin protectors under the sensor were referred for
patch testing, indicating that patients with less severe allergic reac-
tions were not patch tested.*®

In a university hospital in Brussels, between January 2016 and
July 2019, 215 children were followed-up for wearing a FSL sensor.
Ten patients were patch tested because of cutaneous reactions to the
sensor and 9 had a positive reaction to IBOA 0.1% pet. This means
that 9/215 (4.2%) of the children who were wearing the glucose sen-
sor FSL were sensitised to IBOA,?° which is, again, highly likely an
underestimation.

In a university hospital in Spain, between March 2019 and
February 2020, all children (n = 264) with type | diabetes mellitus
who were equipped with glucose sensors were investigated.*?> The
data presented showed that 6.9% of the 275 sensors caused ACD in
14 of the 264 children (5.3%). However, the article contained many
mistakes and in fact, the percentage of allergic reactions to sensors
was not 6.9% but 4% and the percentage of patients with ACD to a
sensor was not 5.3% but 3% (for details see Supporting
information File 2, FreeStyle Libre 1, Spain, 2020).

An ltalian study calculated/estimated the prevalence of ACD to
diabetes devices at 8.4%, but the research (in which apparently no
dermatologists were involved) contained many flaws and this percent-
age is almost certainly unreliable (Reference 89 partly also presented

in Reference 90).

8 | MANAGING ALLERGIC CONTACT
DERMATITIS FROM DIABETES DEVICES

After removal of the device that causes the skin reaction, ACD will
heal spontaneously. In patients with severe dermatitis, topical cortico-
steroids will speed up the healing process. Next, measures must be

taken to avoid recurrences of dermatitis. For this, simply relocating

the culprit device is of no help in cases of ACD. Only complete avoid-
ance of a culprit sensitizer or at least a substantial decrease in expo-
sure to it is necessary to prevent progressively worsening and
relapsing dermatitis.”®> Using an alternative device may solve the prob-
lem, but is risky, as it may well contain the same or cross-reacting
allergens and using no diabetes devices anymore is the safest option.
However, the use of glucose sensors and insulin pumps often consid-
erably enhances the quality of life of the patients. Therefore, many of

4043 and will first look for

them are reluctant to stop using their device
measures to alleviate the symptoms or, ideally, prevent the develop-
ment of dermatitis completely. To achieve this, protective measures
(secondary prevention) can be taken in patients who want to continue
to use the culprit device. Alternatively, the patient can switch to
another device that does not contain the allergen. Both options have

proven to be rather challenging.

8.1 | Secondary prevention

There are three main strategies (sometimes used in combination) for
secondary prevention while continuing the use of devices that causes
allergic reactions: topical application of corticosteroids, applying bar-
rier sprays before each new application, and applying a plaster
between the skin and the adhesive patch of the device to stop the
allergens from reaching the skin. It is often cited that the UK govern-
ment website in 2019 stated that applying barrier creams, patches
and sprays might affect the performance of the device; however, zero
evidence was provided.”* By far most experience has been gained
with patients reacting to IBOA in FreeStyle Libre 1 (which is not used
anymore). The results of most protective measures have been some-

what disappointing®172337

and sometimes protective dressing even
aggravated the dermatitis.® In one study, only 14 of 63 (22%) patients
with ACD to their IBOA-containing glucose sensor were able to con-
tinue using the device, with all 14 requiring use of a barrier agent and

still having residual dermatitis.>®

8.1.1 | Topical corticosteroids
Twelve paediatric patients using diabetes devices who had developed
local skin reactions under the adhesive patch of their sensor were
treated with fluticasone propionate aqueous nasal solution on the skin
area prior to adhesion of a new device. Five of the patients with
moderate-to-severe local reactions had undergone ‘allergic assess-
ment demonstrating a positive response to their adhesive material’. In
10/12, there was no recurrence of local irritation nor dermatitis dur-
ing almost 6 months of treatment.”? It is uncertain how many of the
children had ACD, possibly those who had undergone ‘allergic
assessment’.

Fluticasone propionate sprayed topically fortnightly at the site
prior to application of the sensor led to a marked improvement in one
patient.>2 In another report, the use of topical corticosteroids had

very limited protective effect in an unspecified number of patients.>®
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8.1.2 | Barrier sprays
Many patients have tried film-forming barrier sprays to prevent
the adverse cutaneous reactions under their diabetes devices.
Most frequently used was Cavilon™ spray (3M, St. Paul, Minnesota,
USA), which is commonly used for the prevention of
incontinence-associated dermatitis and for ostomy care. Its ingredi-
ents are hexamethyldisiloxane, isooctane, acrylate terpolymer and
polyphenylmethylsiloxane. Although there is a case report claiming
success,®” its protective power appears to be limited, as it shields the
skin only for a few days, whereas sensors may remain in place for up
to 2 weeks.®®

In a Belgian study 16 patients of who 14 showed ACD to IBOA,
had tried Cavilon to prevent their cutaneous adverse reactions. Five
of these 16 patients (31%), all children, reported some improvement
with this product, but only 2 continued its use. The first child, sensi-
tised to IBOA, reported residual but acceptable itch and erythema,
whereas the other child, not sensitised to IBOA, became completely
free of symptoms. The 11 of 16 remaining patients (71%), all adults,
experienced no benefit from Cavilon at all.>? In another report, the
use of Cavilon also had limited protective effect in an unspecified
number of patients.3 It should also be realised that ACD and severe
irritant contact reactions to Cavilon have been reported in patients
using the product for stoma care.”®

8.1.3 | Plasters and dressings
Another possibility for trying to avoid relapses of ACD is to apply a
physical barrier between the skin and the adhesive part of the sensor,
for example, with sterile adhesive tapes (plasters) or hydrocolloid- or
silicone-based dressings/plasters/plates. Examples of such dressing
are Compeed™ sheets (HRA Pharma, Paris, France),®3%? Cutimed®
Hydro B (BSN Medical, Hamburg, Germany),4°’68 Eakin® Surround
protectors (Eakin Healthcare, Comber, Ards, United Kingdom),®® Han-
saplast™ blister plasters (Beiersdorf, Hamburg, Germany)2¢40:¢®
Opsite® (Smith & Nephew, London, UK),® Stomahesive™ (Convatec
Group plc, Paddington, London, UK),24254034 and Tegaderm™ (3M,
Minneapolis, MN, USA).351:64.94

In some case reports, protective success has been claimed for the
use of Tegaderm,®*?* Stomahesive,?4?> Compeed,®” and Hansaplast
blister plaster.?® In other case reports and case series, dressing bar-
riers were unsuccessful in preventing development of dermatitis or
had limited effect.2®>! Authors from Australia presented 3 patients
with ACD from IBOA, who were given Stomahesive as a barrier. Two
patients could continue using their sensor without further develop-
ment of ACD and the third had ‘improvement’ from the combination
Stomahesive and a topical corticosteroid.>* In a study from Poland,
3 of 10 Eakin Surround users were able to continue using FSL with no
dermatitis.>® In Germany, good results have been achieved with plac-
ing two or three overlapping Hansaplast blisters between the skin and
the sensor. One patient ‘was almost always able to keep his FSL in

place for the full application time of 14 days’ (meaning that dermatitis

still developed) and in 9 or 10 other patients ‘this worked well’ in
terms of ‘mostly preventing ACD symptoms’. The authors also
claimed success for Cutimed Hydro B in another 2 patients.®® Seven
of these patients (5 using Hansaplast and 2 Cutimed Hydro B) were
presented in more detail by these authors in another publication,
where they also claimed success with Stomahesive in one individual.
The authors did mention, however, that the usage of these protective
devices has some limitations.*°

Thus, it appears that the use of hydrocolloid- or silicone-based
plates underneath the sensor may help a subgroup of patients to tol-
erate the diabetes devices to which they are allergic. However, many
patients still experience dermatitis to some extent.”> Unfortunately,
such protective skin barriers make wearing the devices less comfort-
able.® In addition, their centres have to be perforated so that the sen-
sor filament or infusion cannula can reach the skin. This work-around
sometimes prevents correct placing of the device, which may hamper
its proper functioning.®® Occlusion and additional costs for the plates
are other critical points.?4#*%7> |n addition, the patches have poorer
resistance to water contact, requiring more frequent replacement of
the sensor.>® Finally the dressings, some of which may contain acry-
lates or (modified) colophonium, may well cause allergic reactions
themselves.”>?¢

Generally, using these plates is regarded only as a temporary solu-
tion.?®”> In the end, many patients, despite taking protective mea-
sures still have to give up on the use of their devices and look for an
alternative device (paragraph 8.2).%¢

8.2 | Choosing an alternative sensor or pump
Many patients who have become sensitised to their device will try to
continue its use by taking measures to prevent recurrences of derma-
titis or ameliorating the symptoms (paragraph 8). When this proves to
be unsuccessful, the use of an alternative device may be considered.
Such a new device should not contain the allergen that has caused
ACD in the patient or chemicals that may cross-react with it. For indi-
viduals in who the allergen has not been identified (paragraph 6) there
is no alternative other than the ‘by trial and error’ method. Unfortu-
nately, finding a suitable replacement device is equally difficult for
patients with an established contact allergy, as there is virtually no
information available on the composition of currently commercialised
glucose sensors and insulin pumps.*>*¢ Manufacturers do not need to
disclose the chemical composition of their product’” and most have
shown a serious lack of cooperation when requested to provide specific
data on the ingredients of their products 31#41721:24:33,35424346.79.97
There is a great deal of information available, collected between
2016 and now, on the presence (part 1, paragraph 4.2, tabs 3 and S1
in the supporting information) or absence (part 1, paragraph 4.2,
tables S2 and S3 in the supporting information) of specific allergens in
specific sensors and pumps from chemical analyses (GC-MS) or (in a
small minority) from information provided by the manufacturer. Some
of this information is now outdated. Devices such as FSL and Dexcom

G4 platinum, for example, are not available anymore, only their
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successors. Also, product ingredients may be altered without a change
of brand name or notification to the clinicians or the users.>° There-
fore, the information formerly acquired, although providing some
direction in suggesting an alternative device, may not be accurate any-
more. In addition, a negative GC-MS analysis for a certain chemical
may not always completely rule out its presence in the product inves-
tigated and a guarantee that every possible allergen is identified can-
not be given either.””

In clinics investigating patients with suspected ACD to diabetes
devices, having updated and accurate knowledge on the composition
of the products is necessary. Only then can recommendations on
alternative products be given to patients with known allergy to pro-
tect them from re-exposure to their sensitizers. When no information
is provided by manufacturers, the only option to acquire data on the
composition of products is by chemical analyses of extracts, which
should be repeated periodically because of possible changes in the
product composition. However, chemical analyses of the products can
only partly, and often with considerable delay, compensate for the
lack of information provided by manufacturers on the composition of

their productst>&°

and few centres have the opportunity to perform
these investigations. Only a detailed labelling of the composition of
these medical devices enables patients with known ACD to one of the

components to avoid further skin reactions (paragraph 9).

9 | LEGISLATION

For reasons discussed in paragraph 8.2, it is important if not impera-
tive for medical professionals to have access to detailed product
descriptions of medical devices including their qualitative chemical
composition in order to be able to perform appropriate patch testing,
give advice to patients, and provide alternatives in case of allergies. As
manufacturers continue to refuse collaboration and communication,
several dermatologists have called attention to the need for (manda-
tory) full ingredient labelling of diabetes devices and other medical
devices, both for existing products and for new devices entering the

market,164346.748097.9899  An - Editorial

in 2019 clearly showing
the need for EU legislation to require disclosure and labelling of the
composition of medical devices®” was followed in 2021 by a Position
statement from 14 experts in contact allergy on behalf of the
European Society of Contact Dermatitis (ESCD), European Environ-
mental and Contact Dermatitis Research group (EECDRG), the
European Academy of Dermatology and Venereology (EADV) Contact
Dermatitis Task Force, and the European Academy of Allergy and
Clinical Immunology (EAACI).”” This position paper reviewed the sci-
entific literature on allergic reactions to medical devices and the cur-
rent regulatory framework adopted for medical devices. It showed the
negative impact of the absence of product labelling on patient care,
costs of illness to the patients and society, and on the quality of life of
the patients who have become allergic to a device. The authors
strongly recommend that the European Commission require full label-
ling for any device.”” Furthermore it was encouraged to implement an

obligation for manufacturers of medical devices to cooperate and

disclose all information necessary for the management of patients
who have suffered an adverse event. This particularly concerns full
disclosure of the components (to the treating physician) of the device
that has induced the reaction in order®® and providing samples for
patch testing.*

A large proportion of patients with ACD from diabetes devices is
children. Many have used several sensors, pumps or both and develop
several contact allergies. This emphasises the need for collaboration
between the medical profession, the patient organisations and the
companies producing the items, since these individuals will both need
to and want to continue using diabetes devices, very likely for the rest

of their lives.??

AUTHOR CONTRIBUTIONS

Anton de Groot: Conceptualization; investigation; visualization;
project administration; writing - original draft; writing - review and
editing. Emma M. van Oers: Conceptualization; investigation; visuali-
zation; writing - original draft; writing - review and editing. Norbertus
A. Ipenburg: Formal analysis; visualization; writing - review and edit-

ing. Thomas Rustemeyer: Supervision; writing - review and editing.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
Data sharing is not applicable to this article as no new data were cre-

ated or analyzed in this study.

ORCID
Anton de Groot
Norbertus A. Ipenburg

https://orcid.org/0000-0002-6666-7292
https://orcid.org/0000-0003-0679-4131

Thomas Rustemeyer "= https://orcid.org/0000-0001-7580-0684

REFERENCES

1. De Groot AC, van Qers EM, Ipenburg NA, Rustemeyer T. Allergic con-
tact dermatitis caused by glucose sensors and insulin pumps: a full
review. Part 1: sensors and pumps, adverse cutaneous reactions, aller-
gens, and diabetes devices causing allergic contact dermatitis. Contact
Dermatitis. 2024.

2. Raison-Peyron N, Mowitz M, Bonardel N, Aerts O, Bruze M. Allergic
contact dermatitis caused by isobornyl acrylate in OmniPod, an inno-
vative tubeless insulin pump. Contact Dermatitis. 2018;79(2):76-80.
doi:10.1111/cod.12995

3. Herman A, Aerts O, Baeck M, et al. Allergic contact dermatitis caused
by isobornyl acrylate in freestyle® libre, a newly introduced glucose
sensor. Contact Dermatitis. 2017;77(6):367-373. doi:10.1111/cod.
12866

4. Boom BW, van Driel LM. Allergic contact dermatitis to epoxy resin in
infusion sets of an insulin pump. Contact Dermatitis. 1985;12(5):280.
doi:10.1111/j.1600-0536.1985.tb01137.x

5. Busschots AM, Meuleman V, Poesen N, Dooms-Goossens A. Contact
allergy to components of glue in insulin pump infusion sets.
Contact Dermatitis. 1995;33(3):205-206. doi:10.1111/j.1600-0536.
1995.tb00554.x

6. Romaguera C, Grimalt F, Vilaplana J. Nickel dermatitis from an infu-
sion needle. Contact Dermatitis. 1985;12(3):181-182. doi:10.1111/j.
1600-0536.1985.tb01098.x

85U801 7 SUOWILLIOD BAIERID 3|ded|dde 3y} Aq pauRA0B 88 SS[1e YO ‘SN 0 S8INJ J0j AReIq 1T 8UIIUO AB|I/V\ UO (SUO 3 IPUCD-pU-SLULBYWOD A8 | M ARJq 1 BU1|UO//SARY) SUORIPUOD PUe SWie 1 84} 83S *[5202/20/50] U0 AReiqiT 8ulluo A8 |IM ‘269T POO/TTTT OT/I0P/W00 A8 1M Aeiq Ul uo//SAnY Wol4 papeojumoq ‘€ ‘G202 ‘9850009T


https://orcid.org/0000-0002-6666-7292
https://orcid.org/0000-0002-6666-7292
https://orcid.org/0000-0003-0679-4131
https://orcid.org/0000-0003-0679-4131
https://orcid.org/0000-0001-7580-0684
https://orcid.org/0000-0001-7580-0684
info:doi/10.1111/cod.12995
info:doi/10.1111/cod.12866
info:doi/10.1111/cod.12866
info:doi/10.1111/j.1600-0536.1985.tb01137.x
info:doi/10.1111/j.1600-0536.1995.tb00554.x
info:doi/10.1111/j.1600-0536.1995.tb00554.x
info:doi/10.1111/j.1600-0536.1985.tb01098.x
info:doi/10.1111/j.1600-0536.1985.tb01098.x

DE GROOT ET AL.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

van den Hove J, Jacobs MC, Tennstedt D, Lachapelle JM. Allergic
contact dermatitis from acrylates in insulin pump infusion sets. Con-
tact Dermatitis. 1996;35(2):108. doi:10.1111/j.1600-0536.1996.
tb02305.x

Corazza M, Maranini C, Aleotti A, Virgili A. Nickel contact dermatitis
due to the needle of an infusion pump, confirmed by microanalysis.
Contact Dermatitis. 1998;39(3):144. doi:10.1111/j.1600-0536.1998.
tb05875.x

Saccabusi S, Boatto G, Asproni B, Pau A. Sensitization to methyl
methacrylate in the plastic catheter of an insulin pump infusion set.
Contact Dermatitis. 2001;45(1):47-48. doi:10.1034/j.1600-0536.
2001.045001047.x

Jolanki R, Kanerva L, Estlander T, Henriks-Eckerman ML, Suhonen R.
Allergic contact dermatitis from phenoxyethoxy ethylacrylates in
optical fiber coating, and glue in an insulin pump set. Contact Dermati-
tis. 2001;45(1):36-37. doi:10.1034/j.1600-0536.2001.045001036.x
Jolanki R, Estlander T, Suhonen R, Eckerman MLH, Kanerva L. Con-
tact allergy to phenoxyethoxy ethyl acrylates. Poster presented dur-
ing the 2nd congress of the European Society of Contact Dermatitis,
Barcelona, Abstracts, p. 60. 1994.

Hamnerius N, Mowitz M. Intense skin reaction to a new glucose mon-
itoring and insulin pump system. Contact Dermatitis. 2020;83(6):524-
527.d0i:10.1111/cod.13663

Ulriksdotter J, Svedman C, Bruze M, et al. Contact dermatitis caused
by glucose sensors: 15 adult patients tested with a medical device
patch test series. Contact Dermatitis. 2020;83(4):301-309. doi:10.
1111/cod.13649

Mowitz M, Fornander L, Hosseiny S, Ryberg K, Bruze M. Patch test-
ing with isobornyl acrylate in 16 Swedish patients with contact der-
matitis from glucose sensors and/or insulin pumps. Acta Derm
Venereol. 2019;99(13):1286-1287. doi:10.2340/00015555-3256
Ulriksdotter J, Svedman C, Bruze M, Mowitz M. Allergic contact der-
matitis caused by dipropylene glycol diacrylate in the Omnipod® insu-
lin pump. Br J Dermatol. 2022;186(2):334-340. doi:10.1111/bjd.
20751

Ahrensbgll-Friis U, Simonsen AB, Zachariae C, Thyssen JP,
Johansen JD. Contact dermatitis caused by glucose sensors, insulin
pumps, and tapes: results from a 5-year period. Contact Dermatitis.
2021;84(2):75-81. doi:10.1111/cod.13664

Cichon M, Mysliwiec M, Trzeciak M. Role of acrylates in the develop-
ment of contact dermatitis in diabetic patients: a Polish dermatology
tertiary centre experience. Contact Dermatitis. 2024;90(2):126-133.
doi:10.1111/cod.14436

Enberg J, Hamnerius N, Mowitz M. Allergic contact dermatitis caused
by a new insulin pump system containing isobornyl acrylate. Contact
Dermatitis. 2023;88(4):326-328. doi:10.1111/cod.14274

Cichon M, Sokotowska-Wojdyto M, Trzeciak M. Allergic contact der-
matitis elicited by insulin infusion sets: first case reported in Poland.
Contact Dermatitis. 2023;88(5):404-406. doi:10.1111/cod.14281
Herman A, Darrigade AS, de Montjoye L, Baeck M. Contact dermatitis
caused by glucose sensors in diabetic children. Contact Dermatitis.
2020;82(2):105-111. doi:10.1111/cod.13429

Herman A, Baeck M, de Montjoye L, et al. Allergic contact dermatitis
caused by isobornyl acrylate in the Enlite glucose sensor and the par-
adigm MiniMed quick-set insulin infusion set. Contact Dermatitis.
2019;81(6):432-437. doi:10.1111/cod.13374

Raison-Peyron N, Mowitz M, Dereure O, Svedman C. Allergic contact
dermatitis in a patient after five years of use of Omnipod insulin
pump. J Diabetes Sci Technol. 2022;16(5):1342-1343. doi:10.1177/
19322968221110578

Huang C, DeKoven J. An unexpected source of glucose monitor-
associated allergic contact dermatitis. Contact Dermatitis. 2021;85:
235-236.doi:10.1111/co0d.13815

Oppel E, Hogg C, Summer B, Ruéff F, Reichl FX, Kamann S. Isobornyl
acrylate contained in the insulin patch pump OmniPod as the cause

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

] WILEY-L =

of severe allergic contact dermatitis. Contact Dermatitis. 2018;79(3):
178-180. doi:10.1111/cod.13017

Kamann S, Aerts O, Heinemann L. Further evidence of severe allergic
contact dermatitis from isobornyl acrylate while using a continuous
glucose monitoring system. J Diabetes Sci Technol. 2018;12(3):630-
633.doi:10.1177/1932296818762946

Klein A, Kamann S, Hogg C, Oppel EM. Kontaktallergie auf konti-
nuierliche Glukosemesssysteme und insulin-patch-Pumpen [Contact
allergy to continuous glucose monitoring systems and insulin patch
pumps]. Hautarzt. German. 2020;71(Suppl 1):41-43. doi:10.1007/
s00105-020-04623-1

Passanisi S, Lombardo F, Barbalace A, et al. Allergic contact dermatitis
and diabetes medical devices: 2 clinical cases. Contact Dermatitis.
2018;79(2):115-117. doi:10.1111/cod.13012

Mowitz M, Hosseini S, Siemund |, Ulriksdotter J, Svedman C. Allergic
contact dermatitis caused by the Dexcom G7 glucose sensor. Contact
Dermatitis. 2024;90(5):495-500. doi:10.1111/cod.14514

Svedman C, Bruze M, Antelmi A, et al. Continuous glucose monitoring
systems give contact dermatitis in children and adults despite efforts
of providing less ‘allergy-prone’ devices: investigation and advice
hampered by insufficient material for optimized patch test investiga-
tions. J Eur Acad Dermatol Venereol. 2021;35(3):730-737. doi:10.
1111/jdv.16981

Svedman C, Ulriksdotter J, Lejding T, Bruze M, Mowitz M. Changes in
adhesive ingredients in continuous glucose monitoring systems may
induce new contact allergy pattern. Contact Dermatitis. 2021;84(6):
439-446. doi:10.1111/cod.13781

Mowitz M, Lejding T, Ulriksdotter J, Antelmi A, Bruze M, Svedman C.
Further evidence of allergic contact dermatitis caused by 2,2'-methy-
lenebis(6-tert-butyl-4-methylphenol) monoacrylate, a new sensitizer
in the Dexcom G6 glucose sensor. Dermatitis. 2022;33(4):287-292.
doi:10.1097/DER.0000000000000767

Oppel E, Hogg C, Oschmann A, Summer B, Kamann S. Contact allergy to
the Dexcom Gé glucose monitoring system: role of 2,2'-methylenebis
(6-tert-butyl-4-methylphenol) monoacrylate in the new adhesive. Con-
tact Dermatitis. 2022;87(3):258-264. doi:10.1111/cod.14141

Hyry HSI, Liippo JP, Virtanen HM. Allergic contact dermatitis caused
by glucose sensors in type 1 diabetes patients. Contact Dermatitis.
2019;81(3):161-166. doi:10.1111/cod.13337

Schwensen JF, Friis UF, Zachariae C, Johansen JD. Sensitization to
cyanoacrylates caused by prolonged exposure to a glucose sensor set
in a diabetic child. Contact Dermatitis. 2016;74(2):124-125. doi:10.
1111/cod.12503

Gatica-Ortega ME, Mowitz M, Pastor-Nieto MA, et al. Contact der-
matitis from glucose sensors in Spain: a multicentric approach. Con-
tact Dermatitis. 2021;85(5):554-562. doi:10.1111/cod.13924

Oppel E, Kamann S, Reichl FX, Hogg C. The Dexcom glucose monitor-
ing system: an isobornyl acrylate-free alternative for diabetic patients.
Contact Dermatitis. 2019;81(1):32-36. doi:10.1111/c0d.13248
Mowitz M, Herman A, Baeck M, et al. N,N-dimethylacrylamide: a new
sensitizer in the FreeStyle libre glucose sensor. Contact Dermatitis.
2019;81(1):27-31. doi:10.1111/cod.13243

Herman A, Mowitz M, Aerts O, et al. Unexpected positive patch test
reactions to sesquiterpene lactones in patients sensitized to the glu-
cose sensor FreeStyle Libre. Contact Dermatitis. 2019;81(5):354-367.
doi:10.1111/cod.13330

Pyl J, Dendooven E, Van Eekelen |, den Brinker M, et al. Prevalence
and prevention of contact dermatitis caused by FreeStyle Libre: a
monocentric experience. Diabetes Care. 2020;43(4):918-920. doi:10.
2337/dc19-1354

Kamann S, Heinemann L, Oppel E. Usage of hydrocolloid-based
plasters in patients who have developed allergic contact dermatitis to
isobornyl acrylate while using continuous glucose monitoring sys-
tems. J Diabetes Sci Technol. 2020;14(3):582-585. doi:10.1177/
1932296819876964

85U801 7 SUOWILLIOD BAIERID 3|ded|dde 3y} Aq pauRA0B 88 SS[1e YO ‘SN 0 S8INJ J0j AReIq 1T 8UIIUO AB|I/V\ UO (SUO 3 IPUCD-pU-SLULBYWOD A8 | M ARJq 1 BU1|UO//SARY) SUORIPUOD PUe SWie 1 84} 83S *[5202/20/50] U0 AReiqiT 8ulluo A8 |IM ‘269T POO/TTTT OT/I0P/W00 A8 1M Aeiq Ul uo//SAnY Wol4 papeojumoq ‘€ ‘G202 ‘9850009T


info:doi/10.1111/j.1600-0536.1996.tb02305.x
info:doi/10.1111/j.1600-0536.1996.tb02305.x
info:doi/10.1111/j.1600-0536.1998.tb05875.x
info:doi/10.1111/j.1600-0536.1998.tb05875.x
info:doi/10.1034/j.1600-0536.2001.045001047.x
info:doi/10.1034/j.1600-0536.2001.045001047.x
info:doi/10.1034/j.1600-0536.2001.045001036.x
info:doi/10.1111/cod.13663
info:doi/10.1111/cod.13649
info:doi/10.1111/cod.13649
info:doi/10.2340/00015555-3256
info:doi/10.1111/bjd.20751
info:doi/10.1111/bjd.20751
info:doi/10.1111/cod.13664
info:doi/10.1111/cod.14436
info:doi/10.1111/cod.14274
info:doi/10.1111/cod.14281
info:doi/10.1111/cod.13429
info:doi/10.1111/cod.13374
info:doi/10.1177/19322968221110578
info:doi/10.1177/19322968221110578
info:doi/10.1111/cod.13815
info:doi/10.1111/cod.13017
info:doi/10.1177/1932296818762946
info:doi/10.1007/s00105-020-04623-1
info:doi/10.1007/s00105-020-04623-1
info:doi/10.1111/cod.13012
info:doi/10.1111/cod.14514
info:doi/10.1111/jdv.16981
info:doi/10.1111/jdv.16981
info:doi/10.1111/cod.13781
info:doi/10.1097/DER.0000000000000767
info:doi/10.1111/cod.14141
info:doi/10.1111/cod.13337
info:doi/10.1111/cod.12503
info:doi/10.1111/cod.12503
info:doi/10.1111/cod.13924
info:doi/10.1111/cod.13248
info:doi/10.1111/cod.13243
info:doi/10.1111/cod.13330
info:doi/10.2337/dc19-1354
info:doi/10.2337/dc19-1354
info:doi/10.1177/1932296819876964
info:doi/10.1177/1932296819876964

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

CONTACT

DE GROOT ET AL.

DERMATITIS

Queirds CS, Alexandre MI, Garrido PM, Correia TE, Filipe PL. Allergic
contact dermatitis to IBOA in FreeStyle Libre: experience from a ter-
tiary care Portuguese hospital. Contact Dermatitis. 2020;83(2):154-
157. doi:10.1111/cod.13578

Vidal-Albareda C, Yelmo-Valverde R, Solérzano-Zepeda C, Rodriguez-
Murfioz N, de-la-Hoz- Caballer B, Gonzalez-de-Olano D. Prevalence of
contact dermatitis to glucose sensors in pediatric population and the
main allergens involved. Contact Dermatitis. 2020;83(1):47-49. doi:10.
1111/cod.13511

Herman A, de Montjoye L, Baeck M. Adverse cutaneous reaction to
diabetic glucose sensors and insulin pumps: irritant contact dermatitis
or allergic contact dermatitis? Contact Dermatitis. 2020;83:25-30. doi:
10.1111/c0d.1352930

Dendooven E, Foubert K, Goossens A, et al. Concomitant positive
patch test reactions in FreeStyle-allergic patients sensitized to isobor-
nyl acrylate. Contact Dermatitis. 2021;84(3):166-174. doi:10.1111/
cod.13706

Dendooven E, Foubert K, Naessens T, Pieters L, Lambert J, Aerts O.
Isocyanates may contribute to allergic contact dermatitis from diabe-
tes devices and wound dressings. Contact Dermatitis. 2022;87(5):414-
419. doi:10.1111/cod.14187

Alves da Silva C, Bregnhgj A, Mowitz M, Bruze M, Andersen KE,
Sommerlund M. Contact dermatitis in children caused by diabetes
devices. Contact Dermatitis. 2022;87(5):406-413. doi:10.1111/cod.14166
Oppel E, Kamann S, Heinemann L, Klein A, Reichl FX, Hogg C. Free-
style libre 2: the new isobornyl acrylate free generation. Contact Der-
matitis. 2020;83(5):429-431. doi:10.1111/cod.13638

Seibold A. Minimizing adverse skin reactions to wearable continuous
glucose monitoring sensors in patients with diabetes. J Diabetes Sci
Technol. 2021;15(3):713-714. (Letter to the editor). doi:10.1177/
1932296820984763

Dendooven E, Stappers S, Lambert J, Pieters L, Foubert K, Aerts O.
Commonly problematic medical devices and associated contact aller-
gens. Allergy. 2021;76(11):3517-3520. (Letter to the editor). doi:10.
1111/all.14023

Peeters C, Herman A, Goossens A, Bruze M, Mowitz M, Baeck M.
Allergic contact dermatitis caused by 2-ethyl cyanoacrylate contained
in glucose sensor sets in two diabetic adults. Contact Dermatitis.
2017;77(6):426-429. doi:10.1111/cod.12873

Aschenbeck KA, Hylwa SA. A diabetic's allergy: ethyl cyanoacrylate in
glucose sensor adhesive. Dermatitis. 2017;28(4):289-291. doi:10.
1097/DER.0000000000000281

Lowe A, D'Souza N, Hughes J. A rarely reported contact allergy to
ethyl cyanoacrylates in a continuous glucose sensor monitoring
device in a child with diabetes, with a successful management out-
come. Br J Dermatol. 2017;177(Suppl. 1):173.

Teufel-Schafer U, Huhn C, Miller S, Mdiller C, Grinert SC. Severe
allergic contact dermatitis to two different continuous glucose moni-
toring devices in a patient with glycogen storage disease type 9b.
Pediatr Dermatol. 2021;38(5):1302-1304. doi:10.1111/pde.14767

Ng KL, Nixon RL, Grills C, Tam MM. Solution using Stomahesive®
wafers for allergic contact dermatitis caused by isobornyl acrylate in
glucose monitoring sensors. Australas J Dermatol. 2022;63(1):e56-
e59. doi:10.1111/ajd.13675

Xiong M, Neeley AB. Adverse cutaneous reaction to the Eversense
E3 continuous glucose monitor in a platinum-allergic patient. Contact
Dermatitis. 2022;87(6):535-536. doi:10.1111/cod.14200

Joyanes Romo JB, Borja Segade JM, Moreno Lozano L, et al. Contact
dermatitis caused by glucose sensors: more than allergy to isobornyl
acrylate. J Invest Allergol Clin Immunol. 2022;32(3):232-233. doi:10.
18176/jiaci.0739

Aerts O, Dendooven E, Raison-Peyron N. Sensitization to modified colo-
phonium in glucose sensors: another problem for diabetes patients. Con-
tact Dermatitis. 2022;87(6):553-555. doi:10.1111/cod.14213

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Dendooven E, Dirinck E, Foubert K, Aerts O. “Re-testing” suggests
that cosensitizations to isobornyl acrylate and sesquiterpene lactones
may be due to cross-reactivity. Contact Dermatitis. 2022;86(1):57-59.
doi:10.1111/cod.13972

Renaudin H, Darrigade AS, Dendooven E, Foubert K, Aerts O,
Milpied B. Allergic contact dermatitis from a disposable blood pres-
sure cuff containing isobornyl acrylate and 2-phenoxyethyl acrylate.
Contact Dermatitis. 2021;84(6):462-464. doi:10.1111/cod.13761
Caldeira LE, Fernandes NP, Neto M, et al. A case of contact dermatitis
caused by isobornyl acrylate in a glucose monitoring sensor. Allergy:
Eur J All Clin Immunol. 2020;75(suppl 109):444-445. (Abstract).
DeKoven JG, Shear NH. Cutaneous contact allergy to a glucose moni-
tor. CMAJ. 2020;192(11):E286. doi:10.1503/cmaj.191216
Tramontana M, Hansel K, Bianchi L, Agostinelli D, Stingeni L. Allergic
contact dermatitis caused by a glucose monitoring system: an emerg-
ing side-effect of diabetes medical devices. J Eur Acad Dermatol
Venereol. 2020;34(5).€223-e225. doi:10.1111/jdv.16178

Herman A, de Montjoye L, Marot L, Baeck M. Induction of leuko-
derma following allergic contact dermatitis to FreeStyle Libre. Contact
Dermatitis. 2019;81(6):456-458. doi:10.1111/cod.13360

Jauregui |, Sdnchez J, Segurola A, Galan C, Seras Y, Gamboa PM.
Allergic contact dermatitis by isobornyl acrylate in glucose monitoring
devices: report of two cases. Contact Dermatitis. 2019;81(3):219-220.
doi:10.1111/cod.13349

Shinkawa E, Washio K, Tatsuoka S, Fukunaga A, Sakaguchi K,
Nishigori C. A case of contact dermatitis caused by isobornyl acrylate
in FreeStyle Libre: the usefulness of film-forming agents. Contact Der-
matitis. 2019;81(1):56-57. doi:10.1111/cod.13239

Wagner N, Elsbergen L, Feustel J. Isobornyl acrylate-contact allergen
in continuous glucose sensor system. Allergy: Eur J All Clin Immunol.
2019;74(Suppl):502. (Abstract). doi:10.1111/all.13961

Mine Y, Urakami T, Matsuura D. Allergic contact dermatitis caused by
isobornyl acrylate when using the FreeStyle® libre. J Diabetes Investig.
2019;10(5):1382-1384. doi:10.1111/jdi.13023

Kamann S, Oppel E. Hydrocolloid blister plaster decreases allergic
contact dermatitis caused by Freestyle Libre and isobornyl acrylate.
Contact Dermatitis. 2019;81(5):380-381. doi:10.1111/c0d.13329
Fitzgerald M, Wakelin S, Bruze M. A sticky situation for diabetes:
allergic contact dermatitis to isobornyl acrylate in continuous
glucose-monitoring devices. Br J Dermatol. 2019;181(Suppl 1):158
(Abstract).

Corazza M, Scuderi V, Musmeci D, Foti C, Romita P, Borghi A. Allergic
contact dermatitis caused by isobornyl acrylate in a young diabetic
patient using a continuous glucose monitoring system (Freestyle
Libre). Contact Dermatitis. 2018;79(5):320-321. doi:10.1111/cod.
13075

Bulteel C, Huygens S, Gilissen L, Goossens A. Isobornyl acrylate in
glucose sensors causes allergic contact dermatitis in children. Pediat
Dermatol. 2018;35(Suppl 2):522 (Poster).

Lyngstadaas AV, Holm J@, Krogvold L, Malgy AK, Ingvaldsen CA. A
toddler with systemic contact dermatitis caused by diabetes devices.
Skin Health Dis. 2023;3(4):e234. doi:10.1002/ski2.234

Persad S, Lejding T, Svedman C, Mowitz M. The missing link: allergic
contact dermatitis caused by 1,6-hexanediol diacrylate in a glucose
sensor transmitter. Contact Dermatitis. 2023;89(4):303-305. doi:10.
1111/cod.14385

Gatica-Ortega ME, Pastor-Nieto MA, Torres-Aranda R, Luna-
Bastante L, Pérez-Hortet C. Contact dermatitis from MiaoMiao
(an add-on transmitter to FreeStyle Libre flash glucose monitoring
system). Contact Dermatitis. 2021;85(1):92-94. doi:10.1111/cod.
13788

Aerts O, Herman A, Mowitz M, Bruze M, Goossens A. Isobornyl
acrylate. Dermatitis. 2020;31(1):4-12. doi:10.1097/DER.000000000
0000549

85U801 7 SUOWILLIOD BAIERID 3|ded|dde 3y} Aq pauRA0B 88 SS[1e YO ‘SN 0 S8INJ J0j AReIq 1T 8UIIUO AB|I/V\ UO (SUO 3 IPUCD-pU-SLULBYWOD A8 | M ARJq 1 BU1|UO//SARY) SUORIPUOD PUe SWie 1 84} 83S *[5202/20/50] U0 AReiqiT 8ulluo A8 |IM ‘269T POO/TTTT OT/I0P/W00 A8 1M Aeiq Ul uo//SAnY Wol4 papeojumoq ‘€ ‘G202 ‘9850009T


info:doi/10.1111/cod.13578
info:doi/10.1111/cod.13511
info:doi/10.1111/cod.13511
info:doi/10.1111/cod.1352930
info:doi/10.1111/cod.13706
info:doi/10.1111/cod.13706
info:doi/10.1111/cod.14187
info:doi/10.1111/cod.14166
info:doi/10.1111/cod.13638
info:doi/10.1177/1932296820984763
info:doi/10.1177/1932296820984763
info:doi/10.1111/all.14023
info:doi/10.1111/all.14023
info:doi/10.1111/cod.12873
info:doi/10.1097/DER.0000000000000281
info:doi/10.1097/DER.0000000000000281
info:doi/10.1111/pde.14767
info:doi/10.1111/ajd.13675
info:doi/10.1111/cod.14200
info:doi/10.18176/jiaci.0739
info:doi/10.18176/jiaci.0739
info:doi/10.1111/cod.14213
info:doi/10.1111/cod.13972
info:doi/10.1111/cod.13761
info:doi/10.1503/cmaj.191216
info:doi/10.1111/jdv.16178
info:doi/10.1111/cod.13360
info:doi/10.1111/cod.13349
info:doi/10.1111/cod.13239
info:doi/10.1111/all.13961
info:doi/10.1111/jdi.13023
info:doi/10.1111/cod.13329
info:doi/10.1111/cod.13075
info:doi/10.1111/cod.13075
info:doi/10.1002/ski2.234
info:doi/10.1111/cod.14385
info:doi/10.1111/cod.14385
info:doi/10.1111/cod.13788
info:doi/10.1111/cod.13788
info:doi/10.1097/DER.0000000000000549
info:doi/10.1097/DER.0000000000000549

DE GROOT ET AL.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Bembry R, Brys AK, Atwater AR. Medical device contact allergy: glu-
cose monitors and insulin pumps. Curr Derm Rep. 2022;11:13-20. doi:
10.1007/s13671-021-00352-3

Navarro-Trivifio FJ. Skin reactions to glucose sensors: present and
future. Actas Dermosifiliogr (Engl Ed). 2021;112(5):389-391. English,
Spanish. doi:10.1016/j.ad.2020.09.008

Steunebrink IM, de Groot A, Rustemeyer T. Contact allergy to
acrylate-containing nail cosmetics: a retrospective 8-year study. Con-
tact Dermatitis. 2024;90:262-265. doi:10.1111/cod.14475

Aerts O, Herman A, Bruze M, Goossens A, Mowitz M. FreeStyle Libre:
contact irritation versus contact allergy. Lancet. 2017;390(10103):
1644. doi:10.1016/50140-6736(17)32142-6

Ulriksdotter J, Mowitz M, Svedman C, Bruze M. Patch testing and
diagnosis when suspecting allergic contact dermatitis from medical
devices. Contact Dermatitis. 2020;83(4):333-335. doi:10.1111/cod.
13650

Hamada H, Bruze M, Zimerson E, Isaksson M, Engfeldt M. Sensitiza-
tion and cross-reactivity patterns of contact allergy to diisocyanates
and corresponding amines: investigation of diphenylmethane-4,4'-
diisocyanate, diphenylmethane-4,4’-diamine, dicyclohexylmethane-
4,4'-diisocyanate, and dicylohexylmethane-4,4'-diamine. Contact Der-
matitis. 2017;77(4):231-241. doi:10.1111/cod.12809

Andersen KE, White IR, Goossens A. Chapter 31: Allergens from the
European baseline series. In: Johansen JD, Frosch PJ, Lepoittevin J-P,
eds. Contact Dermaititis. 5th ed. Springer-Verlag; 2011:545-590.
Downs AM, Sansom JE. Colophony allergy: a review. Contact Derma-
titis. 1999;41(6):305-310. doi:10.1111/j.1600-0536.1999.tb06178.x
Steunebrink IM, de Groot A, Rustemeyer T. Presence of
2-hydroxyethyl methacrylate (HEMA) and other (meth)acrylates in
nail cosmetics, and compliance with EU legislation: an online market
survey. Contact Dermatitis. 2024;90(1):60-65. doi:10.1111/cod.
14441

Bruze M, Trulsson L, Bendsde N. Patch testing with ultrasonic bath
extracts. Am J Cont Derm. 1992;3(3):133-137. doi:10.1053/ajcd.
1992.2413

Bruze M. The use of ultrasonic bath extracts in the diagnostics of
contact allergy and allergic contact dermatitis. In: Lachapelle J-M,
Bruze M, Elsner P, eds. Patch Testing Tips. Springer; 2014:129-142.
Bolinder J, Antuna R, Geelhoed-Duijvestijn P, Kroger J, Weitgasser R.
Novel glucose-sensing technology and hypoglycaemia in type 1 diabe-
tes: a multicentre, non-masked, randomised controlled trial. Lancet.
2016;388(10057):2254-2263. doi:10.1016/50140-6736(16)31535-5
Bolinder J, Antuna R, Geelhoed-Duijvestijn P, Kréger J, Weitgasser R.
Cutaneous adverse events related to FreeStyle Libre device —
Authors' reply. Lancet. 2017;389(10077):1396-1397. doi:10.1016/
S0140-6736(17)30893-0

Lombardo F, Salzano G, Crisafulli G, et al. Allergic contact dermatitis
in pediatric patients with type 1 diabetes: an emerging issue. Diabetes
Res Clin Pract. 2020;162:108089. doi:10.1016/j.diabres.2020.108089
Lombardo F, Passanisi S, Caminiti L, et al. High prevalence of skin
reactions among pediatric patients with type 1 diabetes using new

91.

92.

93.

94.

95.

96.

97.

98.

99.

] WILEY-L =

technologies: the alarming role of colophonium. Diabetes Technol
Ther. 2020;22(1):53-56. doi:10.1089/dia.2019.0236

Medicines and Healthcare products Regulatory Agency. FreeStyle
Libre flash glucose sensor - Use of barrier methods to reduce skin
reactions to the sensor adhesive (MDA/2019/003). Accessed March
17, 2024 https://www.gov.uk/drug-device-alerts/freestyle-libre-
flash-glucose-sensor-useof-barrier-methods-to-reduce-skin-reactions-
to-the-sensor-adhesivemda-2019-003

Paret M, Barash G, Rachmiel M. “Out of the box” solution for skin
problems due to glucose-monitoring technology in youth with type
1 diabetes: real-life experience with fluticasone spray. Acta Diabetol.
2020;57(4):419-424. doi:10.1007/500592-019-01446-y

Cressey BD, Belum VR, Scheinman P, et al. Stoma care products rep-
resent a common and previously underreported source of peristomal
contact dermatitis. Contact Dermatitis. 2017;76:27-33. doi:10.1111/
cod.12678

Navarro-Trivino FJ, Sierra Cerdan MJ, Ruiz-Villaverde R,
Tegaderm TMIV. Advanced can prevent eczematous reaction caused
by Dexcom glucose monitoring system. Int J Dermatol. 2020;59(5):
e166-e168. doi:10.1111/ijd.14772

Pereira TM, Flour M, Goossens A. Allergic contact dermatitis from
modified colophonium in wound dressings. Contact Dermatitis. 2007;
56(1):5-9. doi:10.1111/j.1600-0536.2007.01026.x

Koérber A, Kohaus S, Geisheimer M, Grabbe S, Dissemond J. Aller-
gisches Kontaktekzem durch einen Hydrokolloidverband bei Sensibili-
sierung auf Kolofonium [Allergic contact dermatitis from a
hydrocolloid dressing due to colophony sensitization]. Hautarzt.
2006;57(3):242-245. German. doi:10.1007/s00105-005-0913-x
Herman A, Uter W, Rustemeyer T, et al. Position statement: the need
for EU legislation to require disclosure and labelling of the composi-
tion of medical devices. J Eur Acad Dermatol Venereol. 2021;35(7):
1444-1448. doi:10.1111/jdv.17238

Herman A, de Montjoye L, Tromme |, Goossens A, Baeck M. Allergic con-
tact dermatitis caused by medical devices for diabetes patients: a review.
Contact Dermatitis. 2018;79(6):331-335. doi:10.1111/cod.13120

Herman A, Goossens A. The need to disclose the composition of
medical devices at the European level. Contact Dermatitis. 2019;
81(3):159-160. doi:10.1111/cod.13354

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: de Groot A, van Oers EM,

Ipenburg NA, Rustemeyer T. Allergic contact dermatitis caused
by glucose sensors and insulin pumps: A full review. Contact
Dermatitis. 2025;92(3):164-175. doi:10.1111/cod.14697

85U801 7 SUOWILLIOD BAIERID 3|ded|dde 3y} Aq pauRA0B 88 SS[1e YO ‘SN 0 S8INJ J0j AReIq 1T 8UIIUO AB|I/V\ UO (SUO 3 IPUCD-pU-SLULBYWOD A8 | M ARJq 1 BU1|UO//SARY) SUORIPUOD PUe SWie 1 84} 83S *[5202/20/50] U0 AReiqiT 8ulluo A8 |IM ‘269T POO/TTTT OT/I0P/W00 A8 1M Aeiq Ul uo//SAnY Wol4 papeojumoq ‘€ ‘G202 ‘9850009T


info:doi/10.1007/s13671-021-00352-3
info:doi/10.1016/j.ad.2020.09.008
info:doi/10.1111/cod.14475
info:doi/10.1016/S0140-6736(17)32142-6
info:doi/10.1111/cod.13650
info:doi/10.1111/cod.13650
info:doi/10.1111/cod.12809
info:doi/10.1111/j.1600-0536.1999.tb06178.x
info:doi/10.1111/cod.14441
info:doi/10.1111/cod.14441
info:doi/10.1053/ajcd.1992.2413
info:doi/10.1053/ajcd.1992.2413
info:doi/10.1016/S0140-6736(16)31535-5
info:doi/10.1016/S0140-6736(17)30893-0
info:doi/10.1016/S0140-6736(17)30893-0
info:doi/10.1016/j.diabres.2020.108089
info:doi/10.1089/dia.2019.0236
https://www.gov.uk/drug-device-alerts/freestyle-libre-flash-glucose-sensor-useof-barrier-methods-to-reduce-skin-reactions-to-the-sensor-adhesivemda-2019-003
https://www.gov.uk/drug-device-alerts/freestyle-libre-flash-glucose-sensor-useof-barrier-methods-to-reduce-skin-reactions-to-the-sensor-adhesivemda-2019-003
https://www.gov.uk/drug-device-alerts/freestyle-libre-flash-glucose-sensor-useof-barrier-methods-to-reduce-skin-reactions-to-the-sensor-adhesivemda-2019-003
info:doi/10.1007/s00592-019-01446-y
info:doi/10.1111/cod.12678
info:doi/10.1111/cod.12678
info:doi/10.1111/ijd.14772
info:doi/10.1111/j.1600-0536.2007.01026.x
info:doi/10.1007/s00105-005-0913-x
info:doi/10.1111/jdv.17238
info:doi/10.1111/cod.13120
info:doi/10.1111/cod.13354
info:doi/10.1111/cod.14697

	Allergic contact dermatitis caused by glucose sensors and insulin pumps: A full review
	Abstract
	1  |  INTRODUCTION
	2  |  ALLERGIC CONTACT DERMATITIS FROM INSULIN PUMPS
	2.1  |  Early reports of allergic contact dermatitis to insulin pumps
	2.2  |  Allergic contact dermatitis to modern insulin pumps

	3  |  ALLERGIC CONTACT DERMATITIS FROM GLUCOSE SENSORS
	4  |  CLINICAL FEATURES OF ALLERGIC CONTACT DERMATITIS
	5  |  DIAGNOSING ALLERGIC CONTACT DERMATITIS FROM DIABETES DEVICES: PATCH TEST PROCEDURES
	6  |  NEGATIVE PATCH TESTS IN PATIENTS SUSPECTED OF ALLERGIC CONTACT DERMATITIS: IRRITANT CONTACT DERMATITIS?
	7  |  FREQUENCY OF ALLERGIC CONTACT DERMATITIS FROM DIABETES DEVICES
	8  |  MANAGING ALLERGIC CONTACT DERMATITIS FROM DIABETES DEVICES
	8.1  |  Secondary prevention
	8.1.1  |  Topical corticosteroids
	8.1.2  |  Barrier sprays
	8.1.3  |  Plasters and dressings

	8.2  |  Choosing an alternative sensor or pump

	9  |  LEGISLATION
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


