
Because of the only moderate effectiveness of the first infusion

and exacerbation of cutaneous psoriasis, the treatment was

stopped and skin lesions resolved within 1 month.

IL-6 is a pleiotropic cytokine which signals primarily through

membrane (neutrophils and lymphocytes) or soluble (endothe-

lial cells) IL-6 receptor. IL-6 was originally identified as a B-cell

differentiation factor. It is now recognized to influence T-cell

development. When IL-6 is present together with transforming

growth factor-b naı̈ve T cells develop into Th17 cells, which are

important mediators in autoimmune diseases and host defence

against extracellular pathogens. Other reported effects of IL-6

include survival, activation of proliferation and mobilization of

neutrophils. Tocilizumab competes with IL-6 by binding IL-6

receptor and is effective in rheumatoid arthritis where local and

systemic roles for IL-6 are known.5

Psoriasis is a multifactorial disease involving an inflamma-

tory response to environmental factors in patients with a

genetic predisposition. Many cytokines influence epidermal

growth and regulate cellular immune activation and inflamma-

tion.6 Some studies have demonstrated a high level of IL-6 in

psoriatic plaques. Recently endothelial cells and dendritic cells

were identified as a source of IL-6, which seemed to contribute

to pathogenesis of psoriasis via Th17 cells. Indeed, IL-6 inhib-

its effector T cell suppression by T regulatory cells

which increase effector T cell trafficking in psoriatic skin

lesions. Phosphorylation of Stat3 in these lymphocytes, induced

by IL-6, contributes to Th17 differentiation and production of

cytokines (IL-17, IL-22, IL-6, TNF-a), which maintain inflam-

mation.7 Therapies that disrupt IL-6 signalling could be a treat-

ment option for psoriasis. Thus onset of a psoriatic eruption

induced by tocilizumab is an unexpected adverse event.

It has been known for a few years that psoriasiform erup-

tions can be induced by biologic therapy, most commonly

anti-TNF-a treatment (etanercept, infliximab, adalimumab)

but also in association with IL-1 receptor inhibitor (anakinra),

anti-CD11a therapy (efalizumab) and anti-CD20 therapy

(rituximab).8–10 These eruptions seem to differ from true pso-

riasis and to result from a cytokine imbalance. Recruitment of

Th1 cells is demonstrated in psoriasiform eruptions arising

during TNF-a blocker treatment.10
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The hypothetical role of FoxO1 in acne is inter-
esting, but more study is needed before any
conclusions can be drawn
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MADAM, In a recent correspondence, Melnik1 proposed the

hypothesis that upregulation of the Forkhead box O transcrip-

tion factor (FoxO1) is the mechanism by which systemic

isotretinoin exerts both its therapeutic benefit as well as its

effect on triglyceride metabolism. This hypothesis is offered as

an explanation for a previous hypothesis, generated by the

same author, which raised the possibility that acne may be

due to a deficiency of nuclear FoxO1.2

FoxOs are important regulatory proteins that modulate

genes involved in acne pathophysiology including those for

androgen receptors, cell proliferation, lipogenesis and inflam-

matory cytokines. FoxO1 levels also affect other cellular

functions including DNA repair, apoptosis and glucose metab-

olism. However, there are no primary, experimentally derived

data supporting the hypothesis that nuclear deficiency of

FoxO1 has a key role in acne pathogenesis. If such a defi-

ciency is a primary factor in acne pathophysiology, it is chal-

lenging to explain why acne resolves in most patients over

time, even without treatment – the so-called natural course of
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acne. Does it mean that during puberty a different response in

the FoxO1 activity exists? Nuclear expression of FoxO1 could

be influenced by growth factors such as elevated insulin-like

growth factor-1 seen in growing teenagers with acne as well

as by insulin levels, which, in turn, are influenced by diet.

Decreased nuclear FoxO1 could influence androgen receptor

expression, lipogenesis, follicular epithelial proliferation and

toll-like receptor-induced inflammation – thus, all of the

major areas of acne pathophysiology could be modulated by

varying levels of this regulatory protein. While this hypothesis

is certainly interesting, no primary evidence exists to permit a

conclusion regarding the role of FoxO1 levels in patients with

acne.

Systemic isotretinoin therapy is well recognized as a major

advance in the treatment of severe acne. Sebaceous gland func-

tion is rapidly suppressed with neutrophil gelatinase-associ-

ated, lipocalin-mediated apoptosis, which is an important

mechanism for the profound reduction in sebum that occurs

during isotretinoin therapy.3 Secondary to sebum reduction,

there is a profound reduction in Propionibacterium acnes, the

organism responsible for inflammation.4 While some patients

require only one course of treatment, many, particularly those

who are first treated with isotretinoin at young ages, require

multiple courses before acne does not recur. If isotretinoin

reversed nuclear deficiency of FoxO1, why are multiple

courses necessary for many patients? Does the hypothesis

imply that the response is dependent on different acne popu-

lations? It is reasonable to propose that the effects of FoxO1

on triglyceride catabolism and low-density lipoprotein produc-

tion could be important in the elevated triglyceride levels seen

in some isotretinoin-treated patients.5–7 Demonstration of iso-

tretinoin-induced elevation of FoxO1 levels in patients with

acne is required before this intriguing possibility can be

accepted.

In conclusion, we find the discussion of FoxO1 as an

important regulatory protein that intersects with various

aspects of acne pathophysiology to be an area worthy of

study. However, until more studies are completed and veri-

fied, the discussions must remain on a hypothetical level. If a

substantial body of evidence accumulates showing that FoxO1

levels are different in patients with acne compared with

patients without acne, then the discussion can be elevated to

that of a theory.
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The hypothetical role of FoxO1 is interesting,
but more study is needed before any
conclusions can be drawn – reply from author

DOI: 10.1111/j.1365-2133.2010.10033.x

MADAM, It is my pleasure to respond to the comments of

Leyden et al. on my proposed FoxO1 (Forkhead box O tran-

scription factor) hypothesis of acne and retinoid action.1

FoxO1 plays a pivotal role in the regulation of androgen

receptor (ARs), cell proliferation, cell survival, apoptosis, lipid

and glucose metabolism, oxidative stress and innate immunity

– all important factors in acne pathogenesis (Fig. 1).2 Nuclear

FoxO1 is predominantly regulated by the activity of the phos-

phoinositol-3 kinase ⁄Akt pathway. Increased growth factor

signalling in puberty (insulin-like growth factor-1, IGF-1) and

an insulinotropic Western diet, especially by high-glycaemic

load diets (insulin) and increased consumption of insulino-

tropic dairy products (insulin ⁄ IGF-1), may play a fundamental

role in the reduction of the nuclear content of FoxO1.3 A
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