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Should refrigerated gloves be replaced by anaesthetic infiltration to
avoid nail toxicities from chemotherapeutic agents?

Robert Baran, MD.}, Bertrand Richert, MD, PhD.?

'Department of Dermatology, Nail Disease Center, Cannes, France, “Department of Dermatology, CHU Brugmann, Brussels, Belgium.

Dear Editor,

Nail toxicities and peripheral neuropathy induced by targeted
anti-cancer therapies have been reported extensively.!"! This
may, in some instances, necessitate reduction of dosage
or even discontinuation of the treatment. It is well known
that taxane-related onycholysis is directly correlated to
the duration of the infusion, suggesting a direct cytotoxic
effect on the nail bed epithelium, with secondary loss of
adhesion of the nail plate to the nail bed. An intrinsic
antiangiogenic activity of taxanes as well as a phototoxic
mechanism have been postulated.”! Some authors have
proposed the secretion of toxic substances through sweat
glands as a pathogenetic mechanism, which may explain the
hand-foot syndrome but not the associated nail alterations.
Another hypothesis proposes the development of toxicities
in areas with mechanical pressure (arising of painful callus-
like thickening) and repeated trauma where a vascular
mechanism is proposed. Even this does not explain the nail
alterations as predominant involvement of the dominant
fingers/hand is not seen.”! Thus, the etiopathogenesis of
nail alterations with targeted anti-cancer drugs, remains
uncertain as none of the hypotheses have been clearly
demonstrated.

Scalp hypothermia is provided for limiting hair loss in patients
on chemotherapy, based on induction of vasoconstriction,
reducing the blood flow as well as drug delivery to hair
follicles. Similarly, cooling of the extremities (frozen gloves
and socks) has been offered to a large series of patients, to
minimise nail alterations. The mechanisms of protection
afforded are thought to be due to the near 50% decrease in
blood flow to extremities, thus delivering lesser drugs. It also
limits the aggregation of microtubules, thereby preventing
axonal transport deficit of key cellular components. It also
prevents axonal membrane remodelling and, therefore, seems
to decrease chemotherapy induced pain, tingling and altered

sensations.® Though frozen gloves and socks have proven to
be safe, their efficacy remains inconsistent, and they are also
associated with patient discomfort.™

In 2018, we published a series of patients with unilateral
sparing from drug-induced nail toxicities and hand-foot
syndrome®, as a consequence of a neurologic condition
(central or peripheral nerve palsy). We named it the
‘asymmetric acral spared phenomenon. A drug-induced
neurotropic effect is the most plausible explanation for
the development of nail alterations with chemotherapeutic
agents (mainly taxanes and capecitabine). We, thus,
hypothesised that the integrity of central or peripheral
nerves is necessary for the development of some acral drug-
induced toxicities as taxoids may activate the nociceptive
C-fibres that cause neurogenic inflammation, by releasing
prostaglandins from the sympathetic postganglionic
terminals. Azimi et al. have demonstrated that an intact
neural component is required for the conventional clinical
manifestations of many inflammatory skin diseases: They
identified 19 cases of pre-existing inflammatory skin
lesions (eczema, psoriasis and bullous pemphigoid) with
a near or complete resolution in skin areas where nerves
were injured or compromised.!

The distal digits have both sensory and autonomic nerve supply.”!
The latter are non-myelinated and end in fine arborisations.
Sensory nerves end in either free nerve endings or special end-
organ receptors. A dermal network of these unmyelinated free
nerve endings is responsible for the perception of pain and
temperature. The phenomenon of sparing of extremities with
compromised central or peripheral nerve supply, should open
up possibilities of newer supportive measures to reduce the
neurogenic inflammation induced by some anticancer drugs.
These could be more targeted and efficient as compared to the
classical approach of causing vasoconstriction with the use of
refrigerated gloves and ice packs. In 2001, nail changes of a
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case of ‘asymmetric acral spared phenomenon’ were reported
to improve with an oral cyclooxygenase-2 (COX2) inhibitor.™
More recently, a study demonstrated that topical diclofenac,
a COX2 inhibitor, prevented hand-foot toxicity in patients
receiving capecitabine.”
Several potential pathways have been identified in
capecitabine-induced hand-foot syndrome in a murine
model. These include interleukin (IL)-17, arachidonic acid
metabolism, p38 mitogen-activated protein kinase (P38
MAPK), nuclear factor-kappa B (NF-kB) and Janus kinase
signal transducer and activator of transcription (JAK-STAT3)
signalling pathways, which mediate high levels of expression
of IL-6 and IL-8, which may also open new supportive
ways.!"” Another option could be to block the transmission
of the neuronal influx by inhibiting axonal transport in
peripheral nerves, to block the neurotropic effect of these
drugs. This may be achieved by either of the two proposed
options:

1. Ultrasound-guided wrist block: The patient is positioned
in a supine position, with the arm laid straight
and supinated at mid-forearm level. On scanning
proximally, the ulnar nerve is usually seen as an oval
hyperechoic structure, immediately medial to the artery.
Injection lidocaine (2%) without epinephrine (3-5 MI)
injected after negative aspiration, can cover the nerve
circumferentially. This distal peripheral nerve block
allows the preservation of proximal muscle function in
the upper limb." Only the fingers are numbed, with the
block lasting for about 2 h.

2. Intravenous infusion of lidocaine: This technique has
been used post-operatively as well as in patients with
chronic pain. Intravenous lidocaine has analgesic and
anti-inflammatory properties, mediated by an inhibitory
effect on ion channels and receptors, thus attenuating the
neuroinflammatory response.'” The therapeutic safety
index of lidocaine is high, and the plasma concentrations
stay largely below the cardiotoxic and neurotoxic
threshold. Side effects include general fatigue, persistent
dizziness, or headaches. These are very limited and
disappear in 24 hours, making the drug well-tolerated.™!
No numbing of fingers occurs in this modality.

Although, both the procedures use a cheap drug; they require
the involvement of an anaesthesiologist, who may not be
available at all oncologic centres.

We emphasise the need to look for new ways of limiting nail
side effects from chemotherapeutic agents, especially taxanes
and capecitabine, which are among the most commonly
prescribed anticancer drugs. Nail changes are very common,
with some series reporting rates as high as 90% after three
treatment cycles."¥ The impact on the quality of life and
activities of daily living can be significant and result in
treatment interruption. This newer approach of working on
the neurotropic mechanisms, is more comfortable for the

patient as compared to frozen gloves/socks. Larger clinical
trials are needed to establish its efficacy.
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