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CASE REPORT

A 14-year-old boy, known with type 1 diabetes mellitus, had developed several
episodes of allergic contact dermatitis (ACD) at the skin contact sites of a disposable
blood pressure cuff (Philips, Amsterdam, The Netherlands)(Figure 1A,B), in 2018
and 2019, when he had been hospitalized due to diabetic ketoacidosis. The
dermatitis had always occurred within a few hours following the application of the
device. Previously, in 2017, he had been using the glucose sensor FreeStyle Libre
(Abbott Diabetes Care, Witney, Oxfordshire, UK) which, after 3 months, had resulted
in ACD, forcing the patient to rely again on skin finger pricks to monitor his
glycaemia. His history revealed no other previous skin problems associated with the
use of adhesives, wound dressings or any other medical device. When he was
referred to our patch test clinic, in November 2019, he had no longer any active skin
lesions, but clinical examination did show residual hyperpigmentation from the ACD
caused by the glucose sensor (Figure S2). Patch tests were performed, according to
ESCD guidelines (1), with the European baseline series, a plastics and glues series,
and a (meth)acrylate series (including isobornyl acrylate [IBOA] 0.1%), all from
Chemotechnique Diagnostics (Vellinge, Sweden). Moreover, (parts of) the medical
devices were equally patch-tested “as is”: the skin adhesive of the FreeStyle Libre
device, the external and internal parts of the blood pressure cuff (including the velcro
adhesive), a piece of the tube attached to the cuff, as well as the disinfectant wipes

that had been used to disinfect the skin before application of the devices.

Readings on day (D)2 and D4 showed positive reactions to many
meth(acrylates)(Figure S3): IBOA 0.1% (+++), butyl acrylate [BA] 0.1% (++),
tetrahydrofurfuryl methacrylate [THFMA] 2% (++), ethyl acrylate [EA] 0.1% (++), 2-

hydroxyethyl acrylate [HEA] 0.1% (+), 2-hydroxypropyl methacrylate [HPMA] 2% (+),



ethyleneglycol dimethacrylate [EGDMA] 2% (+), 1,6-hexanediol diacrylate [HDDA]
0.1% (+), trimethylolpropane triacrylate [TMPTA] 0.1% (+), and triethyleneglycol
diacrylate [TREGDA]0.1% (+). Patch tests were also positive to the skin adhesive of
the FreeStyle Libre sensor (+++), the external and internal parts of the blood pressure
cuff (++), as well as to the tube of the cuff (++). No reactions were observed to
sesquiterpene lactones, nor to fragrances (2,3). The blood pressure cuff was sent to
the Antwerp laboratory for chemical analysis, based on a previous protocol (4).
These analyses showed the presence of IBOA (~ 10-20 ppm) in the part of the
device where the tube is glued to the cuff, the cuff itself, and the adhesive part.
Interestingly, also 2-phenoxyethyl acrylate (PEA) was present, and the analyses also
showed the presence of lauryl acrylate (syn. dodecyl acrylate), based on the gas
chromatography-mass spectrometry (GC/MS) database. (3). An additional patch test
with PEA 0.1%, in-house prepared, using raw material from the industry (3), was sent
to Bordeaux and equally resulted in a strong positive patch test (+++); lauryl acrylate

was not available for patch testing.

DISCUSSION

No previous reports of ACD from disposable blood pressure cuffs have been
published in the literature, nor personally observed in our hospital and, apparently, no
such cases have been declared to the manufacturer either. Although the boy
appeared to be polysensitized to multiple (meth)acrylates, he had no relevant history
of previous skin reactions caused by medical devices or adhesives so far, except for
ACD to the FreeStyle Libre sensor, caused by the contact allergen IBOA (5). As
shown here, this subsequently put the child at risk of developing ACD from other

IBOA-containing sources. The presence of IBOA in some medical devices might



actually be underestimated, as recent investigations have shown that some devices,
even those once deemed to be free from IBOA (6), might still contain this sensitizer,

depending, among others, on the specific chemical analytical tools used (7).

The FreeStyle sensor also contains potential other contact allergens, but, as recently
demonstrated, no PEA (3). For the observed co-reactivity to the PEA-containing
patch test preparation, and to the other acrylates, possible explanations include: (i)
concomitant sensitization from other sources: given that the boy was already
hospitalized several times, he was potentially at increased risk for cutaneous
sensitization to (meth)acrylates from various medical devices, and adhesives,
including the blood pressure cuff that had been repeatedly applied during previous
hospitalizations; (ii) cross-reactivity between IBOA and PEA, and other acrylates,
although IBOA rarely has shown any clear cross-reactivity to other acrylates so far
(3, 8); (iii) the positive patch test reaction to PEA may actually have been provoked
by IBOA, as recent analyses showed that raw materials of PEA obtained from the
industry, as in the present case, may contain acrylate contaminants, among which
IBOA. Unfortunately, the particular PEA patch test preparation could no longer be
analyzed, and we were not able to re-test another preparation containing PEA in our
patient. Nevertheless, the chemical analyses did confirm the presence of PEA in the
blood pressure cuff. PEA is an acrylate only rarely reported as a potential contact
sensitizer in medical devices, i.e. in insulin infusion sets (9, 10). Interestingly, in some
of these cases, patients had also co-reacted to both IBOA and PEA, but no
information on the purity of the patch test preparations was stated at that time (9).
With regard to the presence of lauryl acrylate, it is tempting to speculate that this
acrylate might disintegrate into BA and EA, two acrylates to which our patient was

shown to be sensitized.



In conclusion, we report a first case of ACD caused by IBOA in a disposable blood
pressure cuff, also shown to contain PEA, as a direct result of a previous primary

sensitization to IBOA in the FreeStyle Libre glucose sensor.
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Figure legends

Figure 1A,B : Allergic contact dermatitis (ACD) on the arm from a disposable blood

pressure cuff containing isobornyl acrylate (IBOA) and 2-phenoxyethyl acrylate

(*

(PEA); note the residual hypopigmentation () from previous ACD due to the

FreeStyle Libre glucose sensor.




