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Pharmacokinetics of ophthalmic corticosteroids

Side effects of ophthalmic steroids

The adverse effects of systemic steroids are well known to
ophthalmologists, therefore local administration is often seen
as a logical method of minimising such side effects.” Some
local applications are not without obvious inherent risks such
as bulbar perforation, choroidal injection, central retinal
artery occlusion, muscle imbalance and persistently raised
intraocular pressure following the periocular injection of
steroids.**’ Additionally, systemic absorption of periocular
steroids in rabbits has been noted to decrease circulating
lymphocytes and antibodies,” and to reduce the total white
blood cell count.? Surprisingly, considering the small
volume of steroid administered, topical drop application of
steroid in rabbits produces significant liver, urine, and
plasma concentrations® and by 30 minutes almost a third of
the applied steroid is distributed systemically,’ with less than
5% of the administered steroid being recoverable from the
eye.’® Owing to this significant systemic dissemination of
steroid, topical application inhibits corneal wound healing
in both the treated and the untreated, contralateral eye in
rabbits.? In larger experimental animals, following eight
drops of prednisolone acetate 1:0% per day (4 mg of
prednisolone per day), both small dogs® and large dogs
(27-41 kg)® have exhibited adrenal suppression, though the
adrenal axis is more readily suppressed in dogs than in
humans.®* In humans, the systemic absorption of topically
applied drugs such as § blockers is well established,” whereas
the systemic effects of topical ocular steroids is less clearly
defined, and whilst Burch” observed a 50% decrease in
endogenous steroid production in male volunteers given
hourly dexamethasone 0-01% drops (0-75 mg dexamethasone
per day) for 6 days. Krupin” demonstrated a reduction in
endogenous plasma cortisol but no adrenal axis suppression
following eight drops of dexamethasone 0-1% per day for
6 weeks. It seems reasonable, therefore, to suggest that the
possibility of adrenal suppression should be considered when
ophthalmologists employ intensive topical steroids such as
prednisolone acetate 1-0% and dexamethasone 0-1%.

Conclusion
Although more information on ophthalmic steroids in
humans is becoming available, we still rely heavily on data
derived from animal models. Fortunately, while some of the
animal data are conflicting, the general trends appear to be
similar in humans, though the magnitude of intraocular
steroid penetration in humans appears less. The marked
differences in pharmacokinetic behaviour illustrated by
identical concentrations of the same steroid, in different
topical drop formulations, does mean that generic equival-
ence cannot be assumed between preparations merely on
the basis of equivalent steroid content. Topical and local
application of steroids appears preferable to systemic
administration wherever possible; however, the limitations
of, and alternatives to, subconjunctival injection should be
carefully considered, as should the possibility of adrenal
suppression following intensive ophthalmic corticosteroid
drops in children and small adults.
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