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M

any ophthalmologists see more women with dry eye disease (DED) than men. This can
partly be explained by the fact that more women than men seek professional help
for medical conditions, and that DED is more prevalent in elderly people, of whom a
higher percentage are female, since women live longer than men.1 However, it is increasingly
recognised that there are other reasons for the higher incidence of DED in women.2 Understanding
sex differences in DED is essential for successful disease evaluation and management.In an expert
interview, Dr Piera Versura discusses the evidence for the role of sex hormones in the aetiology of
DED, and how this evidence may be used to inform future treatment strategies.

Q. What are the differences in the incidence of dry eye disease
between men and women?
Beyond increasing age and certain coexisting conditions (such as autoimmune diseases, in
particular Sjögren’s syndrome), known risk factors for DED certainly include the female sex.3 The
prevalence and incidence of DED between sexes vary across studies, but with a higher percentage
recorded in women across all ages. In a very recent study that analysed large representative
portion of the US population (millions of beneficiaries from the Military Health System, data system
ranging from 2003–2015), published in the American Journal of Ophthalmology, it was reported
that the ratio of women:men is approximately 3:1 in both prevalence and incidence.4

Q. What evidence is there that sex hormones play a role in the
aetiology of dry eye disease?
Overall, sex hormones play a major role in the regulation of ocular surface and adnexal tissues, and
in the difference in DED prevalence between women and men. Not only are androgens, oestrogens
and progestins involved in the mechanism of DED, but also the hypothalamic pituitary hormones, the
glucocorticoids, insulin, insulin like growth factor 1, and thyroid hormones.5 Additional interesting,
but not yet fully elucidated issues, relate to the roles of the sex chromosome complement (such
as the parent-of-origin effects, X-inactivation, and genes in the non-recombining region of the Y
chromosome), epigenetics (such as microRNA and DNA modifications) and microbiome effects.6

Q. H
 ow can this evidence be used to inform treatment strategies
for dry eye disease?
This evidence in DED is only just beginning to emerge, and results still in the early stages. However,
with regards to the effect of the microbiome on the immune system, an innovative and extremely
open field of research for new treatments can be expected in the close future.
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Q. What controversies surround the use of
systemic hormone replacement therapy
in dry eye in post-menopausal women?
This is a very interesting question since, despite extensive literature
detailing the controversies of hormone replacement therapy (HRT),5 a
recent systematic literature review revealed that HRT is in fact capable of
improving tear production in patients with DED.7 These contradictions may
be explained by inconsistencies across studies, such as combinations
of hormones, posology, method of delivery, age of subjects and many
more factors which often make comparison hard or impossible. A more
consistent approach to study design is recommended to allow more
definite conclusions to be drawn.
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Q. What further research is needed?
One of the purposes of the Subcommittee “Sex, Gender, and Hormones”
in the TFOS DEWS II Report, published in 2017,5 was to recommend areas
for future research, with the aim to advance our understanding of the
interrelationships between sex, hormones and DED, and these areas are
listed at the end of the report. In a hypothetic time scale of priority the
aims are:
• To conduct more epidemiological studies on the prevalence of DED
by using both sign and symptom data, and across different regions of
the world as data are lacking;
• To assess whether diagnostic tests and management of DED,
including therapy, should be different in men and women;
• To communicate clearly about the role of sex and gender influences
in the arenas of DED research, patient care, and health and science
policy.
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