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Tumor necrosis factor (TNF) inhibitors are associated with greater improvements in the symptoms and signs of

rheumatoid arthritis (RA) and, more importantly, a lower risk of joint damage. TNF is an important mediator of

the alterations in neuroendocrine axes characterizing RA. Long-term therapy with anti-TNF agents sensitizes the

pituitary gland and improves adrenal androgen secretion, thus stimulating an alternative form of anti-inflammatory

action.
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Introduction

Tumor necrosis factor (TNF)-a is a proinflam-
matory cytokine that is produced by various cell
types, including blood monocytes, macrophages,
mast cells, and endothelial cells, and plays mul-
tiple complex functional roles within the im-
mune system, including the stimulation of in-
flammation, cytotoxicity, the regulation of cell
adhesion, and the induction of cachexia.l'? It
also indirectly downregulates inflammation by
stimulating the pituitary release of corticotropin,
which stimulates the adrenal cortex release of
cortisol, a direct inhibitor of inflammation (see
Fig. 1).}

The alterations in the hypothalamic-pituitary-
adrenal (HPA) axis induced by chronic inflamma-
tory diseases, such as rheumatoid arthritis (RA) in-
clude the inadequate spontaneous and stimulated
secretion of cortisol, decreased secretion of adreno-
corticotropic hormone (ACTH), and a decrease in
adrenal androgens.*>

TNF-a blockers not only improve the symptoms
and signs of RA and, more importantly, reduce the
risk of joint damage,®® but may also support other
important anti-inflammatory pathways, such as the
hormonal axes.’
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Hypothalamic-pituitary-adrenal axis

In RA patients with high TNF levels, the serum lev-
els of cortisol and ACTH are inadequate in rela-
tion to the level of inflammation. It is not known
why these alterations occur, but continuous stimula-
tion of the hypothalamus with TNF and interleukin
(IL)-6 induces a hypothalamic-pituitary adaptation
that leads to high cytokine and lower than normal
hormone levels.* The decrease in adrenal hormone
levels is due to the direct inhibitory effect of TNF
on the expression of the steroigenic acute regula-
tory protein and the ACTH-stimulated expression
of the steroigenic enzymes P450ssc, P450c21, and
P450c11 in adrenocortical cells.!® A recent study has
shown that anti-TNF antibody injections rapidly
and continuous increased ACTH and cortisol lev-
els in prednisolone-naive RA patients for a period
of 12 weeks, thus indicating the normalization of
the immune and neuroendocrine systems; further-
more, the ratio of serum cortisol to serum ACTH
levels decreased during treatment, which suggests
the sensitization of the pituitary gland.” It has also
been shown that the liver cell production of cortisol
binding globulin (CBG) is low during inflamma-
tory processes and does not change during anti-
TNF treatment,!! which means that the changes
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Figure 1. The roles of tumor necrosis factor-alpha.

in hormone concentrations induced by anti-TNF
agents are not due to changes in serum CBG
levels.

Long-term anti-TNF therapy therefore sensitizes
the pituitary gland and improves adrenal andro-
gen secretion in prednisolone-naive patients. These
signs of the normalization of the HPA axis indi-
cate the additional anti-inflammatory effect of anti-
TNF treatment in patients with RA. As TNF inhibits
the adrenal conversion of 17-hydroxyprogesterone
(170HP) into cortisol, thus leading to low serum
cortisol levels, we have recently investigated the role
of HPA axis hormones and found that responders
to TNF blockade have higher serum cortisols and
show a rapid clinical improvement.!> These find-
ings indicate that some patients rapidly benefit from
the use of anti-TNF agents probably as a result of
the restoration of steroigenic enzymes P450c21 and
P450c11 in adrenocortical cells.

Furthermore, the results of an observational
study have shown that an improvement in the dis-
ease activity score (DAS28) negatively correlated
with baseline serum cortisol levels and the corti-
sol: ACTH ratio, thus demonstrating that simple
cortisol and ACTH measurements can help guide
anti-TNF treatment.'?
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Finally, although patients with psoriatic arthritis
(PsA) treated with fully humanized, soluble dimeric
fusion protein do not show any significant sensiti-
zation of the pituitary and adrenal glands, the ratios
between the variations in serum cortisol and 17OHP
levels and serum androstenedione (ASD) correlate
with better clinical improvement after 12 weeks of
etanercept treatment.'*

Conclusions

The HPA axis is altered in chronic inflammatory
diseases, such as RA and PsA. TNF is an important
mediator of these alterations as it inhibits the ex-
pression of the steroigenic acute regulatory protein
and the ACTH-stimulated expression of steroigenic
enzymes P450ssc, P450c21, and P450c11 in adreno-
cortical cells.!>!® Long-term anti-TNF therefore re-
stores the hormonal pathway, thus normalizing hor-
mone levels and hormone ratios, and leading to a
rapid clinical improvement.
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