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Topical treatment with calcineurin inhibitors in dermatology practice
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Topical calcinewrin inhibitors [TCls) are a new generation of topical immunomodulating agents. They
were initially developed for the treatment of ampic dermatitis [AD), a chronic or chronically relapsing
skin condition most prevalent in infants and children. These immunomodualatory agents eg. tacrolimas,
or pimecrolimus) are an alternative to topical steroids. Tacrolimus is the Arst one of these mmsnosup-
pressants. It is an immunomodulator macrolide, which was solated from Strepionnces fseburhaensis, a
funguslike bacterium identified in Japan in mid1980s and confrmed to have immuonomodalatory
properties im 1987, The name ‘tucrolimus” is derived from a combination of the words Tsukuba® (the
name of the mountain from which the soil sample was extracted), “macrofide’ (the chemical dass), and
‘mmmusnosuppressant’. In the earky 1990, Fujisawa developed an omement formulation of tacrolimus, the
first topical calcinewrin mhibiter, specifically developed for the treatment of AD (first reported in the
Lancet, 19%4|. Since then, tacrolimues ointment has been studied in the most extensive and comprehensive
clinical development programme in dermatology, with dinical trmak conducted in Eorope, Japan and
Morth America. As of Scpt-:mhi:: 2004, moee tham 3 climical studies, both short and |Dm|.:-1erm. have
investigated the efficacy and safety of tacrolimus ointment in 16 (K0 AD patients inclueding 3000 children.
To date, more than 35 million prescriptions have been written for tacrolmues sintment in Europe alone.
Tacrolimus acts as an immunosuppressant by inhibiting the profiferation and activation of CD4 * T helper
cells by binding 1o the cellular receptor known as FK 506-binding protein (FKBPI. The tacrolimus-FKBP
complex further binds to calcmeann, preventing the dephosphorylation of the muclear factor of activated
T cells and blucking the cascade of cytokine gene transcription. This mechanism was likely evolved by
Streptoanyces trukmbararsis, which does not have calcineurin, to nhibit the calcinewrin function in their
fungal eukaryotic competitors. Other immunomodulatory effects of tacrolimus indude the inhibinon of
mast cefl adhesiom, the inhibition of the releass of mediators from mast cells and basophils, and the down-
regualation of the expression of interleukin-8 receptor and FeeRI on Langerhans” cells.

Pimecrolimus s a new, non-steroid, cell-selective, cymkine inhibitor, which belomgs 1o the clas of
ascomycin macrolactams. It was specifically developed for the treatment of inflammatory skin diseases,
such as atopic eceema, It is fnally sefected among more than 400 derivatives as a macrocyclic natwral
product derived from  Strepimmyces fygroscopicus. Pimecrolimus s 2 cell-selective mhibitor of
inflammatory cytokines. It primarily targets T cells, which have a key role m the pathology of atopic
ecrema. In the T cell, pimecrolimus binds tm the cytosolic receptor, macrophilin-12, and mhibits
calcinearin, a phosphatase required for the tramslocation of the noclear factor of activated T cells (NF-AT)
o the mcleus. Thix, i torm, prevents the formation and rebease of inHan'l.numry L-_l'tukim's fem IL-2, T1-3,
1L-4, IL-8, IL-10, [NFy, THNFa) amd the proliferation of T cells in response to T-cell receptor stimulation.
Pimecrolimus also prevenes the release of inflammatory mediators from activated mast cells jeg.
histarmine, tryprase, TMFak In cootrast to ]:i:mftru|h1m and tacrolmus, coricostermids have a non-
selective mode of action leading o side-effects. They inhibit collagen synthesis by fbroblasts, resulting in
skin atrophy. Furthermore, corticosteroids affect Langerhans' cells, whech play a key role in the skin
immune system. Topical treatment of mowse skin with the corticosternids clobetasol, betamethasone and
hydrocortisone resulbts in elimination of Langerhans® cells from the treated skin, whereas pimecrolimes
does not, Therefore, pimecrolimis and tacrolimus is unlikely to mteclere with local immunoserveil-
lance. Tacrolimus and pimecrolimes are structerally similar with molecular weight of 822.05 DA and
B10.48 DA respectively. TCls are macrolide lactomes. They are more lipophilic than topical corticos-
teroids. Topical corttcosternids increase their side effects according to their efficacy - the mone potent
maore side effects they will have. That is why they are used for short-term treatment and have less effective
long-term management. Long-term treatment with TCIs shows sastained superiority to corticosteraids.



