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Abstract

e AIM:. To determine the effect of different types of
hormonal contraceptives on lacrimal gland function and
tear film.

e METHODS: Prospective randomized study was carried

out in Faculty of medicine, Beni Suef University and
Fayoum University. Sixty patients were divided into 6
groups (each group contain 10 patients): 1) combined
oral pills; 2) combined monthly injection; 3) Depo -
Provera injection; 4) progesterone only pills; 5) sub
dermal Implanon; 6) control. All cases underwent full
gynecological and ophthalmological examinations
including Schirmer test and tear film break - up time
(BUT) and followed up for at least 3mo.

¢ RESULTS: The mean age of all the patients was 31.03+
6.97y. There was no statistical significance between the
groups in relation to age, parity and gravidity. The
combined pills showed the highest percentage for dry eye
followed by Mesocept then Depo - Provera then
progesterone only pills then Implanon and no dry eyes in
the control group.

¢ CONCLUSION: Contraceptive methods containing both
estrogen and progesterone are more likely to have dry eye
than those who used progesterone only contraceptive
methods.

« KEYWORDS . dry eyes; hormonal contraceptives; Depo-
Provera injection; sub dermal Implanon
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INTRODUCTION
T here are two types of hormonal contraceptive used: the
progestogen—only methods that contain only progesterone
or progestin ( a synthetic analogue ), and the combined
methods that contain both estrogen and progestin''".
While the mechanism of action of progestogen — only
contraceptives depends on the progestogen activity and dose,
reduce the frequency of ovulation, most of them rely more
heavily on changes in cervical mucus™'.
Dry eye disease is a multifactorial disorder involving multiple
interacting mechanisms.  Dysfunction of any lacrimal
functional unit component can lead to the dry eye by causing
alterations in the volume, composition, distribution, and
clearance of the tear film. Two mutually reinforcing global
mechanisms tear hyperosmolarity and tear film instability,
have been identified"’.
Tear physiology is affected by hormones from the hypothalamic
pituitary gonadal axis, mainly as a result of the influence of
sex steroids ( androgens, estrogens, and progestins) as well
as pituitary hormones. Somewhat dependent on species, the

effect of androgen administration is to increase the volume of
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tears produced by the lacrimal gland and to increase tear
protein levels. Estrogen has been shown to diminish tear
output whereas progestins have been found to both increase
and decrease Schirmer test values and tear film break—up time

(BUT) in patients with dry eye'*’.

Androgen, estrogen and
progesterone receptors mRNAs were reported to be present in
the epithelial cells of the lacrimal gland, meibomian gland,
lid, palpebral and bulbar conjunctivae, cornea, uveal body,
lens, and retina of humans'™.

In addition to the glands responsible for tear production and
secretion, it is likely that sex hormones have a direct effect on
the tissues of the ocular surface, including the cornea,
conjunctiva, and the tear film. Some researchers have
demonstrated the key role of the mucin layer, derived
primarily from the conjunctival goblet cells is to stabilize the
tear film and thus lubricate, hydrate and protect the ocular
surface ®’. Moreover, hormonal contraception pregnancy and
menopause may be risk factors for dry eye disease due to
hormonal changes. Women who receive postmenopausal
estrogen replacement therapy are at increased risk of
experiencing dry eye disease symptoms'’’.

The aim of this study is to determine the effect of different
types of hormonal contraceptives on tear film as a cause of dry
eye.

SUBJECTS AND METHODS

A prospective randomized study was carried out in Faculty of
Medicine; Beni Suef University and Fayoum University
included fifty cases taking different types of hormonal
contraception for three months and ten case—control.

The Beni Suef University institutional review board approved
the study and an informed consents was signed by each
individual included in this study.

Inclusion Criteria Female between 18y and 50y old accepts
taking hormonal method.
Exclusion Criteria 1) thromboembolic disease; 2 )
cerebrovascular disease; 3) breast cancer; 4) pregnancy; 5)
hepatic tumor; 6) undiagnosed gynecological bleeding; 7)
hypertension; 8) diabetes mellitus; 9) patients with previous
ocular surgeries; 10) patients with previous dry eye symptoms
rheumatological or

or signs; 11 ) patients with any

autoimmune disease; 12) previous ocular trauma or chemical
injury.

Cases are divided into; Group 1: ten cases combined oral
pills; Group 2: ten cases combined monthly injection; Group
3. ten cases Depo — Provera injection; Group 4: ten cases
progesterone only pills; Group 5: ten cases subdermal
implants; Group 6: ten cases controls.

Pretreatment Evaluation All selected patients were
submitted to the following before the use of the hormonal
contraception. 1) clinical history; 2) general, abdominal and
pelvic examination; 3) all cases undergo a full gynecological
examination; 4) breast examination; 5) full ophthalmological
examinations including visual acuity, intraocular pressure, slit
lamp examination and fundus examination using the indirect
ophthalmoscope.

Investigations 1) pelvic ulirasound to assess: uterine size

1208

and dimensions; endometrial thickness; the presence of foci
of adenomyosis or fibroids; ovarian size, texture and presence
of follicles; 2) hematological investigations: all cases were
subjected to the pregnancy test in serum; 3) ophthalmological
examination; all cases were subjected to Schirmer test and
BUT test in the baseline and follow —up visits during three
months.

Tear Film Break —up Time
fluorescein dye is added to the eye and the tear film is

In testing for BUT, sodium

observed under the slit lamp while the patient avoids blinking
until tiny dry spots develop. Generally, >10s is thought to be
normal , 5 to 10s marginal, and <5s low (with high likelihood
of dry eye symptoms).

Schirmer Test Schirmer test consists of placing a small strip
of filter paper inside the lower eyelid (inferior fornix). The
eyes are closed for Smin. The paper is then removed and the
amount of moisture is measured. Sometimes a topical
anesthetic is placed into the eye before the filter paper to
prevent tearing due to the irritation from the paper. The use of
the anesthetic ensures that only basal tear secretion is being
measured.

Results of the Schirmer test; 1) normal which is =15 mm
wetting of the paper after Smin; 2) mild which is 14-9 mm
wetting of the paper after Smin; 3) moderate which is 8 -4
mm wetting of the paper after Smin; 4) severe which is <4
mm wetting of the paper after Smin.

Follow up of the Patients
hormonal contraception use.
Schirmer test and BUT.
RESULTS

Sixty female subjects were enrolled in the study. The subjects

The patients were seen 3mo after
All cases were subjected to

were selected randomly after categorizing the studied females
on contraceptive methods into six groups. Ten females
represented each group.

Implanon The age of the participants ranged from 22 to 43y
with a mean 31.30+6.86. The mean parity of this group was
3.5+1.9, and the mean gravidity stood at 3. 9 +2. 96.
Schirmer test values of this group of studied females ranged
from 4 to 20 mm (16 £4. 8mm ) and BUT values were
between 6 to 31s (18.5+7.08s).

Progesterone Only Pills
from 18 to 32y with a mean 24+4.34. The mean parity of this
group was 2.5+1.08, and the mean gravidity stood at 2. 8+1.

The age of the participants ranged

03. Schirmer test values of this group of studied females
ranged from 3 to 20 mm (12.7+6.27mm) and BUT values
were between 2 to 20s (14+5.77s).

Combined Pills
to 42y with a mean 33.20+7.43. The mean parity of these
females was 3.40+1.42 and the mean gravidity stood at 4+

The age of the participants ranged from 19

1. 69. Schirmer test values of this group of studied females
ranged from 1 to 18 mm (9.1+6.92 mm) and BUT values
were between 2 to 20s (10.6£6.95s).

Mesocept The age of the participants ranged from 19 to 39y
with a mean 28. 10+£6. 64. The mean parity of these females
was 2.30x1. 15 and the mean gravidity stood at 2.9+1. 19.
Schirmer test values of this group of studied females ranged
from 1 to 20 mm (11.4+7.82 mm) and BUT values were
between 3 to 20s (11.4+6.22s).
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Table 1 The effect of different contraceptive methods on dryness of eye
Contraceptive Methods
Parameter - - - P Total
Implanon  Progesterone only pills Combined pills  Mesocept ~ Depo—Provera Control
Schirmer 16.0+4.88 12.7+6.27 9.1£6.92  11.4+7.82 10.9%6.42 19.1+6.35 0.013
BUT 18.5+7.08 14.0+5.77 10.6+6.95 11.4+6.22 12.2+5.27 18.8+6.23 0.012
Dry eye
*ve 1(6.7% )" 2(13.3% )" 5(33.3% )" 4(26.7% )" 3(20.0% )" 0(0.0% )" 15(100.0% )*
-ve 9(20.0% )" 8(17.8% )" 5(11.1%)" 6(13.3% )" 7(15.6% )" 10(22.2% )" 45(100.0% )
Total 10" 10" 10" 10"" 10" 10"" 60"
P 0.5"" 0.29"" 0.15"" 0.7 0.5""

P=0.096; x*=9.33;"Positive dry eye values;"Negative dry eye values.

Depo-Provera
to 44y with a mean 34.3+6.41. The mean parity of these
females was 3.30+1.05 and the mean gravidity stood at 3. 70+

The age of the participants ranged from 24

1.15. Schirmer test values of this group of studied females
ranged from 1 to 19 mm (10.9+6.42 mm) and BUT values
were between 2 to 19s (12.2£5.27s).

Control group The age of the participants ranged from 30 to
40y with a mean 35. 30 £3. 16. The mean parity of these
females was 2.90+1. 19 and the mean gravidity stood at 3.70
+1.15. Schirmer test values of this group of studied females
ranged from 6 to 30 mm (19.1+6.35 mm) and BUT values
were between 6 to 30s (18.8+6.23s).

Precisely, 30 females (50. 0% ) were using progesterone —
only methods (10 Implanon, ten progesterone only pills and
10 Depo—Provera). Twenty females (33.3% ) reported using
combined estrogen and progesterone methods ( 10 combined
pills and ten Mesocept). Only ten females (16.7% ) were
using non-hormonal contraceptives.

The distribution of dry eye amongst the studied subjects by the
method of contraceptionis shown in Table 1. It is clear that
combined pills showed the highest values for dry eye followed
by Mesocept and Depo —Provera. On the other hand, of the
ten control subjects, none of them had dry eye.

After categorizing the studied females into six different groups
according to the contraceptive method, the relation between
the different groups and dryness of eye was tested by Chi-
square test. None of the studied contraceptive methods were
found to be statistically significantly related to dryness of eye
(P >0.05).
contraceptive pills showed higher results for dryness of eye
followed by
Progesterone only pills and Implanon.

The mean age was 31.03+6.97 ranged from 18 to 44y old in
the study groups.

However, those who wused combined

Mesocept users then Depo - Provera then

Table 2 points to the effect of females’ age, parity and
gravidity on the dryness of the eye. As shown, none of these
variables was related to dryness of eye (P>0.05). Although
subjects with dry eye were older, of lower parity and higher
gravidity, these differences were statistically insignificant ( P>
0.05).

Table 3 shows that the age of subjects, their parity and
gravidity constituted have no difference among the 3 mentioned
methods  ( estrogen  and

contraceptive progesterone ,

progesterone only and control) (P>0.05). There was a

Table 2 The effect of age, parity and gravidity on dryness of
eye

Dry eye Mean Std. Deviation P
Age (a)
Yes 2.2 .14
“ : 8 0.46
No 30.64 6.59
Parity
Yes .2 1.
es 3.27 33 0.36
No 2.89 1.37
Gravidity
Yes 3.8 1.57 0.35
No 3.4 1.39

significant difference in BUT and Schirmer test in the
combined and progesterone only group from the control group;
the combined method shows more dryness than the other group
(P<0.05).

There was a significant difference between the results of
Schirmer test and BUT (P<0.05) for eye dryness as shown in
Table 4.

DISCUSSION

Dry eye disease is a common multifactorial disease of tears and
the ocular surface that can significantly diminish visual
function and quality of life. It is one of the leading causes of
patient visits to ophthalmologists and optometrists in the
United States and affects 5% to 35% of the population™’.
Meibomian gland function is crucial in maintaining the health
and integrity of the ocular surface’®’. This gland, through its
production and secretion of lipids, promotes the stability and
prevents the evaporation of the tear film. Conversely,
and the lipid

insufficiency lead to a decreased stability and an increased
[10]

meibomian gland  dysfunction resultant
evaporation of the tear film
Hormonal contraception refers to birth control methods that act
on the endocrine system. Almost all methods are composed of
steroid hormones. Hormonal contraception is highly effective
when taken on the prescribed schedule. Users of steroid

hormone methods experience pregnancy rates of less than 1%
[11]

per year
There are two main types of hormonal contraceptive
formulations. The combined methods that contain both an

estrogen and progestin and progestogen — only methods that
contain only progesterone or one of its synthetic analogs

(progestins ). Combined methods work by suppressing ovulation
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Table 3 Relation between age, parity, gravidity, BUT test and Schirmer test and different contraceptive methods

Variables Combined method Progesterone only Non—hormonal contraceptives P

Age 30.7+7.34 29.9+7.25 35.3+3.16 0.096
Parity 2.9+1.39 3.1x1.42 2.9£1.20 0.804
Gravidity 3.5+1.54 3.5+1.48 3.7+1.16 0.892
BUT test 11.0+6.43 14.9+6.46 18.8+6.23 0.008
Schirmer test 10.3+7.28 13.2+6.08 19.1+6.35 0.004

Table 4 Schirmer and BUT values results among females with
positive and negative dry eyes

Dry eye Mean Std. deviation P
Schirmer ( mm)
Yes 2.87 1.19 0.001
No 16. 64 4.29
BUT (s)
Yes 4.80 2.11 0.001
No 17.40 4.59

and thickening cervical mucus; while progestogen — only
methods reduce the frequency of ovulation. Most of them rely
more heavily on changes in cervical mucus'".

One of the most compelling features of dry eye syndromes is
that they occur predominantly in women raising the inquiry
regarding estrogen’s role in dry eye syndrome'® . The female
gender has been termed a risk factor for the development of
the dry eye''?). This sex related prevalence is not surprising,
given that more than 90 % of the individuals with primary or
secondary Sjogren’s syndrome are women'"’ .

Sex steroid hormones influence many physiological processes
in humans, including reproduction, cardiovascular health,
bone integrity, cognition, and behavior. Given the widespread
role of estrogen in human physiology, it is not surprising that
it is also implicated in numerous diseases. Until researchers
assumed that the targets for sex hormones are reproductive
organs. Investigators have proposed that estrogens play an
important role in the anatomy, physiology of the lacrimal
gland"*’.

The endocrine system exerts significant influences on the
physiology and pathophysiology of the lacrimal gland.
Androgens, estrogens, and progestin have been identified in
the tear film, and their levels in the tears appeared to
correlate with those of the serum'"’.

However, the relationship between dry eyes and estrogen is
complex because it is associated with both low and high
estrogen states. So the investigators consider that influence is
not only related to estrogen but also related to androgen and
other sex hormones in the pathophysiology of dry eye

syndrome' '’

Although the influence of androgens may
account for most of the sex-related differences found in the
lacrimal tissue. The effects of estrogen are still unclear, and
the evidence regarding its role is often conflicting”’. The
presence of oestrogen and progesterone receptors in the
meibomian glands of human and various animal species
suggests that this tissue is predisposed to the influence of

female sex hormones''”’. The influence of oestrogen on the
meibomian gland appears to antagonise the actions of

androgen, with resultant effects on suppression of lipid
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synthesis and promotion of meibomian gland dysfunction and
thus evaporative dry eye "7,

Some studies support observations that dry eye may be
associated with estrogen supplementation. In one report,
asymptomatic post — menopausal women developed dry eye
months  of

symptoms  after three estrogen/ progesterone

replacement therapy, while symptomatic women were not
relieved of dry eye by hormone replacement therapy '™ .
Hormonal influences on tear physiology maybe manifested with
the use of oral contraceptives, or during menopause when
significant changes from the normal hormonal state occur.
There are some reports of dry eye symptomatology and
intolerance to contact lens wear by women using oral
contraceptives' "’ .

Oral contraceptives containing estrogen might decrease tear
volume and reduce BUT. It was also suspected that estrogen
oral contraceptives might attenuate mucous production,
increase foreign body sensation, decrease visual acuity and
increase the risk of dry eyes in women using the drugs'*’.
There are controversies about the effects of the hormonal
contraceptives on tear physiology and tear production of
women. Schaumberg et al''® reported that the hormone
increases the risk of dry eyes in women. Contrary to these
investigations, clinical evidence appears to suggest that
postmenopausal women with dry eye may benefit from hormone
replacement therapy. An improvement in ocular symptoms has
been reported with oral and transdermal supplementation with
1 Research found that
androgens, estrogens and progestin )

estrogen and estrogen /progesterone
sex steroids (1. e.
modulate the structural characteristics, functional attributes
and pathological features of ocular tissues. These observations
had accounted for the gender — related differences in dry
eyes ") Supporting this proposition are the reports that anti—
estrogen treatment leads to acinar cell disruption and necrosis,
DNA degradation, irritated, reddish and inflamed eyes, loss
of tissue in the region where glands are located, dryness of the
eye, as well as the correction of such symptoms after the

2]

.. . 2
administration of estrogen‘ In pre — menopausal women,

exogenous  synthetic  estrogen and  progesterone  for

contraceptive use have not been found to affect ocular
symptoms, tear volume, BUT or osmolality'*’ .

Moreover, there were researchers who found that neither
estrogen insufficiency nor estrogen treatment has any effect on
the morphology, total protein content, specific enzyme activity
or secretion of the lacrimal gland'"’

Our prospective randomized study was carried out in Faculty of
Medicine, Beni Suef University after approval by internal
ethical committee. An informed consent was taken from all
patients before the start of the study. We evaluate the effect of

hormonal contraception on eye dryness; the study included
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fifty women using different types of hormonal contraception and
ten cases as the control group not using any hormonal method.
Our study found that when we compared each group of
hormonal contraception alone to the control group none of the
studied contraceptive methods were found to be statistically
significantly related to dryness of eye ( P>0.05). However,
those who used combined contraceptive pills showed higher
figures for dryness of the eye. Similarly, Mesocept users
showed high rates of dryness of eye of the total subjects with
dry eye. Chen et al”™ who carried out a similar study on tear
osmolality and dry eye symptoms in women using oral
contraception and contact lenses, they reported that neither
oral contraceptive pills use nor estrogen dose of the pills
appeared to have a meaningful effect on tear osmolality and
dry eye symptoms. Frankel and Ellis™’ reported no difference
in Schirmer test and BUT between pill users and age—matched
controls not taking contraceptives. Tomlinson et al™* carried
out a similar study on the effects of oral hormonal
contraceptives on tear physiology they reported that the oral
contraceptives had no effect on normal tear physiology. Idu et
al” revealed that there were no significant differences in the
tear secretion and tear stability between women on injectable
hormonal contraceptives and women not using hormonal
contraceptives.

On the other hand, Brennan and Efron"®found that hormonal
contraceptives compromise tear physiology. Also Suzuki et
al”" found that female sex steroids promote the development
of dry eye syndromes and that these hormonal effects involve
actions on both the lacrimal and meibomian glands. Liberati et
al”™ found that

contraceptives reduce the

hormonal changes induced by oral

peroxidase activity in tears,
resulting in a decreased ant oxidative function of the eye,
which increases the risk of ocular surface diseases. In fact, a
reduced activity of ant oxidative enzymes was observed in
patients suffering from dry eye. Sullivan et al''”’ demonstrated
that testosterone, 17 — estradiol, and progesterone exert
multiple effects on the lacrimal and meibomian glands, and
these sex steroid effects play a role in the pathogenesis of dry
eye syndrome.

We conclude in this study contraceptive methods containing
both estrogen and progesterone were more likely to have dry
eye than those who used progesterone only contraceptive
methods. Also we found that the age, parity, and gravidity
were of no effect on the results of the study with no statistical

significance between the methods of contaception used.
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