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Effect of Nasal Steroid Treatment on Dry Eye in
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ABSTRACT Objective: To evaluate the effect of nasal steroid treat-
ment on dry eye and rhinitis in the geriatric population presenting with
both rhinitis and dry eye. Material and Methods: In this single-cen-
ter clinical study, 31 (62 eyes) older adults (age >65 years) with rhini-
tis and dry eye were included. The symptoms and findings of the
patients were compared with the Total Nasal Symptom Score (TNSS),
the Ocular Surface Disease Index (OSDI), Schirmer I test, and the tear
break-up time (TBUT) before and after nasal steroid treatment (be-
clomethasone dipropionate), with a dose of 2x2 puff (50 pg) for 4
weeks. Intraocular pressure (IOP) values were also measured before and
after treatment. All rhinitis cases (allergic and non-allergic) in the geri-
atric population were included in the study. Results: TNSS, OSDI score,
and Schirmer and TBUT values improved significantly after nasal
steroid treatment (beclomethasone dipropionate) (p<0.001). No signif-
icant change was detected in IOP values in the right or left eyes (p=0.608
and p=0.062, respectively). Conclusion: Nasal steroid treatment at the
recommended doses can be effective for both rhinitis and dry eye symp-
toms without affecting the IOP in older adults, thus may reduce the need
for multiple medications for dry eye symptoms. Our study should be
supported with further studies designed in larger series.

Keywords: Dry eye; nasal steroid; older adults; rhinitis;
Schirmer test

OZET Amac: Bu calismanin amact, riniti ve kuru gozii olan geriatrik
popiilasyonda nazal steroid tedavisinin kuru goz ve rinit tizerindeki et-
kisini degerlendirmektir. Gere¢ ve Yontemler: Bu tek merkezli klinik
calismaya riniti ve kuru gézii olan 31 (62 g6z) yash eriskin (yas >65)
dahil edildi. Hastalarin semptom ve bulgulari; 4 hafta boyunca 2x2 puf
(50 pg) dozunda nazal steroid (beklometazon dipropiyonat) kullanila-
rak, tedaviden once ve sonra Total Nazal Semptom Skoru (TNSS), Okii-
ler Yiizey Hastalik Indeksi (OYHI), Schirmer I testi ve gdzyas1 kirilma
zamani (GYKZ) degerlendirilerek karsilastirildi. Tedaviden 6nce ve
sonra gbz igi basinc1 (GIB) degerleri de &lgiildii. Calismaya, geriatrik
popiilasyondaki tiim rinit olgulari (alerjik ve nonalerjik) dahil edildi.
Bulgular: TNSS, OYHI skoru, Schirmer ve GYKZ degerleri, nazal ste-
roid (beklometazon dipropiyonat) tedavisinden sonra anlamli derecede
diizeldi (p<0,001). Sag ve sol goz GIB degerlerinde anlaml degisiklik
saptanmadi (sirasiyla p=0,608; p=0,062). Sonu¢: Onerilen dozlarda
nazal steroid tedavisi; yash eriskinlerde GIB’i etkilemeden, hem rinit
hem de kuru goz semptomlari i¢in etkili olabilir, bdylece kuru goéz
semptomlari i¢in birden fazla ilaca olan ihtiyaci azaltabilir. Caligma-
miz, daha genis serilerde tasarlanmis daha ileri ¢aligmalarla desteklen-
melidir.

Anahtar Kelimeler: Kuru goz; nazal steroid; yash eriskinler;
rinit; Schirmer testi

Rhinitis is a common disease which can be
seen in all age groups, mainly classified as allergic
and non-allergic rhinitis (such as vasomotor rhini-
tis, senile rhinitis, hormonal rhinitis). Although
most of the rhinitis cases seen in the geriatric pop-
ulation are senile rhinitis, all of the other types of

rhinitis are also observed.' Rhinitis (allergic and
non-allergic) in the geriatric population is charac-
terized as the rhinitis seen over 65 years old and
most often presents as late-onset, bilateral watery
nasal secretions without endonasal mucosal or
anatomic pathology.'
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Since intranasal corticosteroids are commonly
used in the treatment of both allergic and non-allergic
rhinitis (if there is no contraindication), further eval-
uations are not always necessary for the differential
diagnosis.!?

Dry eye is a multifactorial disease affecting the
tears and ocular surface. It results in discomfort, vi-
sual disturbance, and tear film instability possibly
damaging the ocular surface, and in companion with
increased tear film osmolarity and ocular surface in-
flammation.* Dry eye primarily affects older adults
and is prevalent among them, affecting up to 30% of
adults aged >50 years.* Most people with dry eye are
over 65 years of age, and women are more likely to
develop dry eye due to hormonal changes and
menopause.* Dry eye affects both visual function and
quality of life.>* Patients who suffer from dry eye;
complain of burning, aching, dryness, and foreign
body sensation besides itchy, heavy, fatigued, and,
red eyes with photophobia and blurred vision.** In
addition, dry eye can cause inflammation.’* Tests
such as Schirmer I and tear break-up time (TBUT)
are simple and useful tests, which are frequently used
in the diagnosis of dry eye.** Topical corticosteroids
have a critical role in abating the inflammatory
process in dry eye pathogenesis, but long-term steroid
therapy can lead to complications such as increased
intraocular pressure (IOP) and cataract formation.*

In our study, we evaluated the effect of nasal
steroid treatment on both rhinitis and dry eye in rhini-
tis cases (allergic or non-allergic rhinitis) in the geri-
atric population.

I MATERIAL AND METHODS

This retrospective, single-center clinical study was
conducted at Health Sciences University, Izmir Te-
pecik Training and Research Hospital Department of
Ophthalmology, with the collaboration of the De-
partment of Otorhinolaryngology, between 1 October
2019 and 31 December 2019 and adhered to the
tenets of the Declaration of Helsinki. Approval was
received from the Health Sciences University Izmir
Tepecik Health Practice Research Center Non-inter-
ventional Ethics Committee (No: 2019/13-25; Date:
11.9.2019) and written informed consent was ob-
tained from all patients.

219

In our study, we did not define our patients as
senile rhinitis in order to avoid diagnostic difficulties.
Therefore, we included all rhinitis cases (allergic and
non-allergic) in the geriatric population. Between 1
October 2019 and 31 December 2019, the following
tests were performed in patients diagnosed with rhini-
tis and dry eye: Total Nasal Symptom Score (TNSS),
Ocular Surface Disease Index (OSDI), Schirmer I,
and TBUT tests. IOP was evaluated using a Gold-
mann applanation tonometer (Topcon, Japan) in the
morning by the same doctor.

We included 31 patients over the age of 65 years
who had dry eye symptoms and were using nasal
steroids (beclomethasone dipropionate) due to rhini-
tis. Beclomethasone dipropionate was applied as 2x2
puff (50 pg) dose for 4 weeks. Symptoms and find-
ings were compared before and after nasal steroid
treatment. Patients with a high degree of nasal sep-
tum deviation limiting nasal steroid application, dif-
fuse nasal polyposis, history or findings of nasal
mass, and previous treatment with radiotherapy in the
head and neck region were excluded. Patients who
were on corticosteroids, nonsteroidal anti-inflamma-
tory drugs, bronchodilators, mast cell stabilizers or
were receiving photochemotherapy or immunosup-
pressant treatment within 3 months before inclusion
in the study, were also excluded. Patients with a his-
tory of chronic contact lens use or eye surgery and
receiving any treatment for dry eye were excluded.

TNSS, OSDI, Schirmer I and TBUT test results,
and IOP values were compared pre- and post-treat-
ment.

OTORHINOLARYNGOLOGIC ASSESSMENT

TNSS is a quick, easily applied, and well-tolerated
self-report questionnaire and is used to evaluate
symptoms and treatment outcomes of patients with
rhinitis.’ It assesses symptom severity of nasal con-
gestion, nasal itching, sneezing, and rhinorrhea of pa-
tients in the past week. Patients score each symptom
from 0 to 3 (0: no complaints; 1: mild; 2: moderate;
and 3: severe). The highest score was 12.

OPHTHALMOLOGIC ASSESSMENT FOR DRY EYE

In the Schirmer I test (without topical anesthesia), 35
mm long and 5 mm wide absorbent strips are used.


https://www.allaboutvision.com/conditions/itchy-eyes.htm
https://www.allaboutvision.com/conditions/red-eyes.htm
https://www.allaboutvision.com/conditions/lightsensitive.htm
https://www.allaboutvision.com/conditions/dry-eyes-faq/can-dry-eyes-cause-blurry-vision.htm
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The strip is placed inside the inferior fornix. The pa-
tient closes his/her eyes during five minutes. After
five minutes, the paper is removed, and the amount of
moisture is evaluated. The results are defined as the
wet length of the strip measured after five minutes.
Amount of moisture <5 mm is considered as dry eye.?

For the TBUT test, a fluorescein dye was ap-
plied, and 2 minutes later, tear film is observed under
cobalt blue illumination. The patient should blink
once and then keep the eyes open. The TBUT is
recorded as the number of seconds that elapse be-
tween the last blink and the appearance of the first
dry spot in the tear film. The test is repeated for 3
times, and the average is recorded. A TBUT test score
of'equal or lover than 10 seconds is considered as ab-
normal.> A positive Schirmer T test or TBUT test,
along with the presence of dry eye symptoms, was
considered to indicate dry eye.’

To understand and evaluate the dry eye com-
plaints of the patients, as well as the objective evalu-
ation methods, we used assessing dry eye disease and
evaluated the OSDI.

Assessing dry eye disease: The answers D and
E were used in order to compare the sum of scores
for all questions answered (D) and the number of
questions answered (E) with the scheme below (Fig-
ure 1). We checked where the patient’s score would
correspond. To check if the patient’s score remarks
normal, mild, moderate or severe dry eye disease, we
matched the corresponding shade of red with the key
below (Figure 1).6

Ocular Surface Disease Index: OSDI is rated
on a scale from 0 to 100, and higher scores represent
more insufficiency. The index is both sensitive and
specific to dry eye disease. It is an effective and a de-

Ocular Surface Disease Index® (OSDI*R
Ask your patients the following 12 questions, and circle the number in the box that best represents each
answee. Then, fill in boxes A, B, C, D, and E according to the instructions beside each.

Please turn over the questionnaire to cakulate the patient’s final OSDI® score.

Have you experienced any of the o{A;;e ;‘,h;; o:”l;:e m :‘lmu:
following during the last week? time ime me time tme
1. Eyes that are sensitive to light? 4 3 2 1 0
2. Eyes that feel gritty? 4 3 2 1 0
3. Painful or sore eyes? 4 3 2 1 0
4. Blurred vision? 4 3 2 1 0
$. Poor vision? 4 3 2 1 0
Subtotal score for answers 1to 5 |:|
Have problems with your eyes Al Most Half Some None
limited you in performing any of of the of the of the of the of the
the following during the last week? time time time time time NA
6. Reading? 4 3 2 1 0 NA
7. Driving at night? 4 3 2 1 0 NA
8. Working with a computer of
bank machine (ATM)? 4 3 2 1 0 NA
5. Poor vision? 4 3 2 1 0 NA
Subtotal score for answers 6to 9 E
Have your eyes felt uncomfortable Al Most Half Some None
in any of the following situations. of the of the of the of the of the
during the last week? time time time time time NA
10. Windy conditions? 4 3 2 1 0 NA
11. Places or areas with low
humidty (very dry)? 4 3 2 1 0 NA
12. Areas thal are a¥ conditioned? 4 3 2 1 0 NA
Subtotal score for answers 10 to 12
Add subtotals A, B, and C to obtain D
(D = sum of scores for 21 questions answered)
Total number of questions answered
(do not include questions answered N/A)

Evaluating the OSDI® Score!

The OSDI®is assessed on a scale of 0 1o 100, with higher scores representing greater disabiity. The index
demonstrates sensitivity and specificity in distinguishing between normal subjects and patients with dry eye
disease. The OSDI°is a vaiid and reliable instrument for measuring dry eye disease (normal, mid to moderate,
and severe) and effect on vision-related function.

Assessing Your Patient's Dry Eye Disease'.2

Use your answers D and E from side 1 to compare the sum of scores for all questions answered (D) and the
number of questions answered (E) with the chart below.* Find where your patient’s score would fall. Match
the corresponding shade of red to the key below to determine whether your patient's score indicates normal,
mild, moderate, or severe dry eye disease.

(E from Side 1)

Number of Questions Answered

“Vals to determing dry eye sevenity cakulated using the OSDIP formuta.
OSDI® = (sum of scores) x 25

(¥ of quesbons answered)
5 10 15 20 25 30 35 40 45 48
Sum of Scores for A Questions Answered
(D from Side 1)
Normal Mild Moderate Severe

Patient's Name: Date:

How long has the patient experienced dry eye disease?

Eye Care 's Comments:

1. Data on file, Allergan, Inc.
2. Schiffman RM, Christianson MD, Jacobsen G, Hirsch JD, Reis BL. Refabiity and validity of the Ocular Surface Disease)|
Index. Arch Ophthaimol. 2000,118:615-621

Copyright © 1935, Allergan

FIGURE 1: Ocular Surface Disease Index scores.
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pendable tool for evaluating dry eye disease (normal,
mild to moderate and severe) and its effect on visual
function (Figure 1).’

STATISTICAL ANALYSIS

All the data were evaluated using IBM SPSS Statis-
tics Standard Concurrent User V 25 (IBM Corp., Ar-
monk, NY, USA) software. Descriptive statistics
were presented as number (%) or as meantstandard
deviation (X=SS). The normality of the difference be-
tween the values of the patients before and after nasal
steroid use was assessed with the Shapiro-Wilk nor-
mality test and O-Q graphics. The statistical signifi-
cance of the differences between pre-treatment and
post-treatment values were evaluated with the paired
t-test. Relationships between numerical variables
were evaluated with Pearson correlation analysis.
p<0.05 was considered statistically significant.

I RESULTS

We included 31 patients. Of the patients, 6 (19.4%)
were men and 25 (80.6%) were women. The age
range was 65-75 years (mean age, 68.03+3.17 years).

After the nasal steroid treatment, TNSS, OSDI,
both Schirmer and TBUT values of both right and left
eyes statistically significantly different
(p<0.001); however, there was no significant change

in IOP values (Table 1).

WEre

Table 2 revealed that before the treatment, there
was a weak negative correlation between TNSS and

Schirmer values in both eyes (p=0.045 p=0.043 re-
spectively), a strong positive correlation between right
and left eye Schirmer values (p<0.001), a moderate
positive correlation between right eye Schirmer and
TBUT values (p=0.011), and a moderate positive cor-
relation between left eye Schirmer and TBUT values
(p=0.023), a strong positive correlation between right
and left eye TBUT values (p<0.001), a weak negative
correlation between right eye TBUT values and left eye
IOP values (p=0.058), and a strong positive correlation
between right and left eye IOP values (p<0.001).

According to Table 3, after the treatment, there
was a weak negative relation between TNSS and left
eye Schirmer values (p=0.049), weak positive rela-
tion with left eye IOP values (p=0.043), and a mod-
erate positive relation with OSDI scores (p=0.001), a
strong positive correlation between right and left eye
Schirmer values (p<0.001), a moderate positive cor-
relation between right eye Schirmer, and TBUT val-
ues of both right and left eyes (p=0.002 p=0.003
respectively). Moreover, there was a moderate posi-
tive correlation between left eye Schirmer and right
eye TBUT values (p=0.001), a strong positive corre-
lation between left eye Schirmer and left eye TBUT
values (p<0.001), a strong positive correlation be-
tween right and left eye TBUT values (p<0.001), and
a strong correlation between right and left eye IOP
values (p<0.001).

A moderate positive correlation between TNSS
differences and OSDI differences was detected
(p=0.007) (Table 4).

TABLE 1: Comparison of values of patients before and after nasal steroid treatment.

Evaluation time
Before nasal steroid XSS
TNSS 9.64+1.27
Right eye Schirmer (mm) 8.74+6.24
Left eye Schirmer (mm) 7.61+5.79
Right eye TBUT (sec) 5.23+2.95
Left eye TBUT (sec) 4.67+2.32
Right eye IOP (mmHg) 17.83+2.09
Left eye IOP (mmHg) 18.22+2.41
OSDI 24.03+6.90

Test statistics

After nasal steroid XSS t value p value
4.58+1.71 14.602 <0.001
14.3816.76 7.069 <0.001
12.6146.42 6.550 <0.001
9.3244.76 5.771 <0.001
8.90+4.10 7.079 <0.001
17.67+2.39 0.518 0.608
17.64+2.41 1.937 0.062
18.32+7.55 9.551 <0.001

SS: Standard deviation; TNSS: Total Nasal Symptom Score; TBUT: Tear break-up time; IOP: Intraocular pressure; OSDI: Ocular Surface Disease Index.
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TABLE 2: Correlation of values of patients before nasal steroid treatment.
Right Left Right Left Right Left
TNSS Schirmer (mm)  Schirmer (mm)  TBUT (sec)  TBUT (sec) IOP (mmHg)  IOP (mmHg)
TNSS
rvalue
p value -
Right Schirmer (mm)
rvalue -0.363
p value 0.045 -
Left Schirmer (mm)
rvalue -0.366 0.663
p value 0.043 <0.001 -
Right TBUT (sec)
rvalue -0.172 0.448 0.265
p value 0.354 0.011 0.150 -
Left TBUT(sec)
rvalue -0.096 0.187 0.408 0.694
p value 0.609 0.314 0.023 <0.001 -
Right IOP (mmHg)
rvalue -0.072 -0.011 0.151 -0.365 -0.352
p value 0.702 0.954 0.417 0.043 0.052 -
Left IOP (mmHg)
rvalue -0.027 -0.151 0.056 -0.344 -0.306 0.868
p value 0.885 0.419 0.763 0.058 0.094 <0.001 -
0SDI
rvalue -0.029 -0.035 -0.091 0.171 0.169 -0.158 -0.136
p value 0.878 0.850 0.628 0.356 0.365 0.395 0.465

TNSS: Total Nasal Symptom Score; TBUT: Tear break-up time; IOP: Intraocular pressure; OSDI: Ocular Surface Disease Index.

Our study results indicate that TNSS and OSDI
scores decreased together; however, Schirmer and
TBUT values increased after the treatment.

I DISCUSSION

Official epidemiologic data on rhinitis in older peo-
ple are restricted even though various changes defi-
nitely correlated with advancing age in the nose have
been analyzed.! The prevalence of allergic rhinitis is
rising among older adults however, non-allergic rea-
sons might be more common with advancing age.®
Age-related physiologic changes like cholinergic hy-
peractivity and anatomic changes (atrophic structural
changes in the connective tissues, mucosal glands,
and nasal vasculature) might affect rhinitis in older
adults. Drying and increased nasal congestion might
be caused by these anatomic changes, increasing or
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complicating other causes of rhinitis. Local atrophy,
atrophic rhinitis and congestion may result from re-
duced blood flow to the nasal mucosa.® Even though
rhinitis in older adults may lead to mucosal dryness,
these people are more likely to complain marked,
clear rhinorrhea as a result of cholinergic hyperactiv-
ity.® Intranasal corticosteroids are the most effective
medications to control all rhinitis symptoms. They
are generally safe, and side effects are generally mild
(crusting, dryness, and minor epistaxis) and have an
important role in the treatment of both dry eye dis-
ease and rhinitis.’

Dry eye affects 5-40% of adults >40 years.'%!!
The incidence of dry eye disease increases with age,
with as many as 10-25% of older adults being af-
fected at some time.'>"* Women suffer from dry eye
more than men."" Consistent with the literature, in our
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TABLE 3: Correlation of values of patients after nasal steroid treatment.
Right Left Right Left Right Left
TNSS Schirmer (mm)  Schirmer (mm)  TBUT (sec)  TBUT (sec) IOP (nmHg)  IOP (mmHg)

TNSS
rvalue
p value -
Right Schirmer (mm)
rvalue -0.199
p value 0.283 -
Left Schirmer (mm)
rvalue -0.356 0.847
p value 0.049 <0.001 -
Right TBUT (sec)
rvalue -0.208 0.538 0.566
p value 0.261 0.002 0.001 -
Left TBUT (sec)
rvalue -0.230 0.516 0.682 0.865
p value 0.214 0.003 <0.001 <0.001 -
Right IOP (mmHg)
rvalue 0.226 -0.185 -0.084 -0.288 -0.064
p value 0.221 0.319 0.653 0.116 0.731 -
Left IOP (mmHg)
rvalue 0.367 -0.197 -0.140 -0.337 -0.118 0.836
p value 0.043 0.287 0.452 0.064 0.527 <0.001 -
0SDI
rvalue 0.553 0.097 0.022 -0.039 0.124 0.197 0.293
p value 0.001 0.602 0.907 0.834 0.507 0.288 0.109

TNSS: Total Nasal Symptom Score; TBUT: Tear break-up time; IOP: Intraocular pressure; OSDI: Ocular Surface Disease Index.

study, it was found out that 81% of the patients with
dry eyes were women as well. Dry eye is one of the
most common ophthalmic disorders, and causes ocu-
lar irritation, hyperemia, glare, eye fatigue and
blurred vision. Increase in higher-order aberrations,
and superficial punctate keratitis lead to vision dete-
rioration in dry eye. In addition, blindness from
corneal opacification or ulceration might be the re-
sults in some severe cases.'* In order to detect dry eye
and evaluate its harshness, several clinical tests such
as Schirmer test, TBUT, tear osmolarity, and vital dye
staining of the cornea are used.* Symptoms and
signs may improve with treatment, in addition,
symptom severity does not always correlate with the
severity of signs on ophthalmologic evaluation.'?
Treatment goals are to improve the quality of life in
terms of decreased symptoms and signs by reducing
environmental causes and discontinuing medications
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that may cause or worsen dry eye.'>!* The contribu-
tion of pro-inflammatory cytokines to dry eye patho-
genesis has been recognized, and studies have been
using anti-inflammatory drugs in the treatment of this
disease, particularly corticosteroids, such as methyl-
prednisolone and dexamethasone.*!>!® However, be-
cause long-term use of steroid (both systemic and
topical ophthalmic steroids) can cause complications
such as increased IOP, and cataract formation, but
their development depends on the duration and dose
of treatment, so careful follow-up is necessary.®!7-?

Nasal corticosteroids are widely practiced in the
treatment of rhinitis.”° Inhaler and nasal corticos-
teroids have minimal side effects in comparison with
topical ophthalmic applied corticosteroids.!” They are
absorbed through the nasal and oropharyngeal mu-
cosa and reach the target tissue. They may enter the
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TABLE 4: Correlation of differences of values before and after nasal steroid treatment.
Right Left Right Left Right Left
TNSS Schirmer (mm)  Schirmer (mm)  TBUT (sec) TBUT (sec) I0P (mmHg)  IOP (mmHg)
TNSS
rvalue
p value
Right Schirmer (mm)
rvalue 0.036
p value 0.847
Left Schirmer (mm)
rvalue -0.126 0.621
p value 0.500 <0.001
Right TBUT (sec)
rvalue -0.073 0.742 0.405
p value 0.695 <0.001 0.024
Left TBUT (sec)
rvalue -0.034 0.745 0.616 0.762
p value 0.856 <0.001 <0.001 <0.001
Right IOP (mmHg)
r value -0.043 -0.021 -0. 348 -0.022 -0.086
p value 0.818 0.912 0.055 0.907 0.645
Left IOP (mmHg)
r value 0.019 -0.186 -0.099 -0.254 -0.174 0.738 -
p value 0.919 0.317 0.597 0.168 0.350 <0.001
osDI
r value 0.475 -0.031 -0.113 -0.347 -0.112 0.170 0.349
p value 0.007 0.868 0.545 0.056 0.550 0.360 0.054

TNSS: Total Nasal Symptom Score; TBUT: Tear break-up time; IOP: Intraocular pressure; OSDI: Ocular Surface Disease Index.

systemic circulation in sufficient concentration and
produce adverse effects.'®

The corticosteroids have anti-inflammatory ef-
fect and also exert local immunomodulatory activity
through inhibition of the activity of certain transcrip-
tion factors. Clinical trials have shown the effective-
ness of topical ophthalmic corticosteroid treatment in
reducing symptom severity and lessening ocular sur-
face staining. Unfortunately, the long-term use of top-
ical or systemic corticosteroid is associated with
detrimental negative effects; however, repetitive
short-term pulse therapy with topical corticosteroids
is not only an auspicious method for utilizing their
beneficial effects but also reduces the risk of adverse

events.?!??

Yang et al. explained that; after additional steroid
eye drops were applied to patients who had already
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used artificial tears, all the patients showed fewer
symptoms within a week the soonest. The mean value
of the symptom score, TBUT, corneal fluorescein
staining, and the Schirmer test I all improved signif-
icantly, and no significant difference was found in
IOP.*® Jung et al. analyzed the long-term outcome of
topical
rometholone 0.1% treatment twice daily in patients

loteprednol etabonate 0.5% or fluo-
with severe dry eye related with Sjogren’s syndrome.
Visual acuity, IOP, Schirmer test, TBUT, keratoep-
itheliopathy, and symptom scores were evaluated at
baseline and 6, 12, 18, and 24 months after treatment.
In none of the groups, visual acuity and IOP changed
significantly during follow-up. Schirmer test results,
keratoepitheliopathy, symptom scores, and TBUT at
12, 18, and 24 months significantly improved after
treatment in both groups.”
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In the literature, there is no other study evaluat-
ing the effect of nasal steroid treatment on dry eye
and IOP in older adults with both rhinitis and dry
eyes. Yenigun et al. evaluated the effect of nasal
steroid treatment on dry eye symptoms in patients
with allergic rhinitis.*® They found that dry eye
symptoms remarkably improved with nasal steroid
treatment, without affecting the IOP.?° Our study re-
sults were consistent with theirs, in that the nasal
steroid treatment led to a significant improvement
in OSDI scores without affecting the IOP.2> How-
ever, in contrast to their study, we noticed signifi-
cant changes in Schirmer and TBUT values in both
eyes. In our study, before treatment, both Schirmer
and TBUT values were less than the values in their
study, but after treatment, these values increased
more than the values in their study. These differ-
ences may result from the differences in the mean
age and the seriousness of dry eye between the two
studies. Dry eye is a common problem in older
adults.* Thus, the treatment, even in low nasal
steroid doses, may easily relieve dry eye symp-
toms.

In our study, we observed remarkable improve-
ment in rhinitis symptoms and decrease in TNSS and
OSDI values after the beclomethasone dipropionate
treatment. In contrast with Yenigun et al.’s study, we
noticed remarkable improvement in TNSS, OSDI,
Schirmer, and TBUT values.”> Moreover, we did not
notice any side effects with nasal beclomethasone
dipropionate after 4 weeks of treatment. These results
provide a new insight into the treatment of older
adults presenting with both rhinitis and dry eye. Glau-
coma and cataract are usually detected in individuals
over 40 years of age.* Therefore, application of nasal
steroid as a single medication to improve both rhini-
tis and dry eye, without affecting IOP, may be an ef-
fective treatment strategy.

Although the populations of our study and Yeni-
gun’s study are different, there is no other similar
study with which to compare our results.”® Our results
indicate that older adults with concomitant rhinitis
and dry eye may benefit from first-line nasal steroid
treatment. If dry eye symptoms persist, other treat-
ment options can be added.
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Our study has some limitations. We did not in-
clude a control group. Moreover, we did not classify
the rhinitis cases in older adults and did not determine
the duration of rhinitis and dry eye. Lack of general-
izability might have affected our study results. The
patients were referred to the ophthalmology clinic
from the otorhinolaryngology clinic, and nasal steroid
treatment was discontinued in most patients with
rhinitis at 3 months. Therefore, the study was con-
ducted over a 3-month period and the effect of nasal
steroid on dry eye symptoms and tests were evalu-
ated for a 3-month period. That’s why we could not
evaluate the long term effect of nasal steroid treat-
ment. Our results should be confirmed with further
studies with larger sample size.

I CONCLUSION

Our study is the first to emphasize the importance of
the association of dry eye and rhinitis in older adults.
Our data show that only 4-week nasal steroid treat-
ment may significantly alleviate rhinitis and dry eye
symptoms, as well as improving dry eye test results,
in older adults. In addition, the treatment with nasal
steroids at the recommended doses did not increase
IOP. Polypharmacy tends to be common in older
adults because of chronic diseases and aging; more-
over, older adults have poorer hand-eye coordination,
leading to difficultly in the instillation of eye drops.
Therefore, treating both rhinitis and dry eye symp-
toms with only one medication, nasal steroids, may
be a straightforward, efficient, and cost-effective so-
lution, at least in the beginning of the treatment.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise,

working conditions, share holding and similar situations in any

firm.



Esin KIRIKKAYA et al. Turkiye Klinikleri J Ophthalmol. 2021;30(4):218-26

Authorship Contributions Engin Baser; Analysis and/or Interpretation: Esin Kurikkaya,

Idea/Concept: Esin Kirikkaya, Engin Bagser; Design: Esin Literature Review: Esin Kirikkaya, Engin Baser; Writing the Ar-

Kirikkaya, Engin Baser; Control/Supervision: Esin Kirikkaya, ticle: Esin Kirikkaya; Critical Review: Esin Kirikkaya, Engin

Engin Baser,; Data Collection and/or Processing: Esin Kirikkaya, Bager.

Settipane RA. Other causes of rhinitis: mixed
rhinitis, rhinitis medicamentosa, hormonal
rhinitis, rhinitis of the elderly, and gustatory

I REFERENCES

positive skin-prick test results in patients with
dry eye. Am J Rhinol Allergy. 2016;30(2):e26-
9. [Crossref] [PubMed]

2008;29(6):403-13.
[PMC]

[Crossref]  [PubMed]

i ; 19. Choi EY, Walton DS. Goniotomy for steroid-in-
rhinitis. Immunol Allergy Clin North Am. 40 stapleton F, Alves M, Bunya VY, Jalbert I, duced glaucoma: clinical and tonographic ev-
2011;31(3):457-67. [Crosstef] [PubMed] Lekhanont K, Malet F, et al. TFOS DEWS |I idence to support therapeutic goniotomy. J
Rodriguez K, Rubinstein E, Ferguson BJ. Epidemiology Report. Ocul Surf. 2017;15(3): Pediatr Ophthalmol Strabismus. 2015;52(3):
Clear anterior rhinorrhea in the population. Int 334-65. [Crossref] [PubMed] 183-8. [Crossref] [PubMed]

Forum Allergy Rhinol. 2015:5(11):1063-7. 44 Farrand KF, Fridman M, Stilman IO, Schaum- 20, Dykewicz MS, Fineman S, Skoner DP, Nick-
[Crossref] [PubMed] berg DA. Prevalence of diagnosed dry eye dis- las R, Lee R, Blessing-Moore J, et al. Diag-
The definition and classification of dry eye dis- ease in the United States among adults aged nosis and management of rhinitis: complete
ease: report of the Definition and Classifica- 18 years and older. Am J Ophthalmol. 2017, guidelines of the Joint Task Force on Practice
tion Subcommittee of the International Dry 182:90-8. [Crossref] [PubMed)] Parameters in Allergy, Asthma and Immunol-
Eye WorkShop (2007). Ocul Surf. 2007:5(2): 12 American Academy of Ophthalmology ogy. American Academy of Allergy, Asthma,
75-92. [Crossref] [PubMed] Cornea/External Disease Panel. Preferred and Immunology. Ann Allergy Asthma Im-
Ezuddin NS, Alawa KA, Galor A. Therapeutic Practice Pattern Guidelines. Dry Eye Syndro munol. 1998;81(5 Pt 2):478-518. [Crossref]
strategies to treat dry eye in an aging popula- me. San Francisco, CA: American Academy [PubMed]

tion. Drugs Aging. 2015;32(7):505-13. [Cross- of Ophthalmology; 2013. Cited: 22 February 21, LinH, Yiu SC. Dry eye disease: A review of di-
ref] [PubMed] [PMC] 2015. Available from: [Link] agnostic approaches and treatments. Saudi J
Meltzer EQ. Evaluating rhinitis: clinical, rhino- ~ 13. Foulks GN. Pharmacological management of Ophthalmol. 2014;28(3):173-81. [Crossref]
manometric, and cytologic assessments. J Al- dry eye in the elderly patient. Drugs Aging. [PubMed] [PMC]

lergy Clin Immunol. 1988;82(5 Pt 2):900-8. 2008;25(2):105-18. [Crossref] [PubMe] 22. Thulasi P, Djalilian AR. Update in current di-
[Crossref] [PubMed] 14. Koh S. Mechanisms of visual disturbance in agnostics and therapeutics of dry eye disease.
DeWester J, Philpot EE, Westlund RE, Cook dry eye. Cornea. 2016;35 Suppl 1:583-8. Ophthalmology.  2017;124(11S):S27-S33.
CK, Rickard KA. The efficacy of intranasal flu- [Crossref] [PubMed] [Crossref] [PubMed] [PMC]

ticasone propionate in the relief of ocular 15, Perry HD, Donnenfeld ED. Topical 0.05% cy-  23. Yang CQ, Sun W, Gu YS. A clinical study of
symptoms associated with seasonal allergic closporin in the treatment of dry eye. Expert the efficacy of topical corticosteroids on dry
rhinitis. Allergy Asthma Proc. 2003;24(5):331- Opin Pharmacother. 2004;5(10):2099-107. eye. J Zhejiang Univ Sci B. 2006:7(8):675-8.
7. [PubMed] [Crossref] [PubMed] [Crossref] [PubMed] [PMC]

Schiffman RM, Christianson MD, Jacobsen G, 16. Hong S, Kim T, Chung SH, Kim EK, Seo KY. 24, Jung HH, Ji YS, Sung MS, Kim KK, Yoon KC.
Hirsch JD, Reis BL. Reliability and validity of Recurrence after topical nonpreserved methyl- Long-term outcome of treatment with topical
the Ocular Surface Disease Index. Arch Oph- prednisolone therapy for keratoconjunctivitis corticosteroids for severe dry eye associated
thalmol.  2000;118(5):615-21.  [Crossref] sicca in Sjogren's syndrome. J Ocul Pharma- with Sjégren's syndrome. Chonnam Med J.
[PubMed] col Ther. 2007;23(1):78-82. [Crossref] 2015;51(1):26-32. [Crossref] [PubMed] [PMC]
Busse PJ, Kilaru K. Complexities of diagnosis [PubMed] 25. Yenigun A, Elbay A, Dogan R, Ozturan O,

and treatment of allergic respiratory disease
in the elderly. Drugs Aging. 2009;26(1):1-22.
[Crossref] [PubMed]

Yenigun A, Dadaci Z, Sahin GO, Elbay A.
Prevalence of allergic rhinitis symptoms and

17.

18.

Jeppesen P, Krag S. [Steroid treatment and
risk of glaucoma]. Ugeskr Laeger. 2014;176
(35):V02140111. Danish. [PubMed]

Demoly P. Safety of intranasal corticosteroids
in acute rhinosinusitis. Am J Otolaryngol.

226

Ozdemir MH. A pilot study investigating the im-
pact of topical nasal steroid spray in allergic
rhinitis patients with dry eye. Int Arch Allergy
Immunol.  2018;176(2):157-62. [Crossref]
[PubMed]


https://www.sciencedirect.com/science/article/abs/pii/S0889856111000658?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/21737037/
https://onlinelibrary.wiley.com/doi/10.1002/alr.21583
https://pubmed.ncbi.nlm.nih.gov/26349813/
https://www.sciencedirect.com/science/article/abs/pii/S1542012412700812?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/17508116/
https://link.springer.com/article/10.1007%2Fs40266-015-0277-6
https://link.springer.com/article/10.1007%2Fs40266-015-0277-6
https://pubmed.ncbi.nlm.nih.gov/26123947/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4519372/
https://www.sciencedirect.com/science/article/abs/pii/0091674988900322?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/3057042/
https://pubmed.ncbi.nlm.nih.gov/14619333/
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/413145
https://pubmed.ncbi.nlm.nih.gov/10815152/
https://link.springer.com/article/10.2165%2F0002512-200926010-00001
https://pubmed.ncbi.nlm.nih.gov/19102511/
https://journals.sagepub.com/doi/10.2500/ajra.2016.30.4275
https://pubmed.ncbi.nlm.nih.gov/26980382/
https://www.sciencedirect.com/science/article/pii/S154201241730109X?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28736337/
https://www.sciencedirect.com/science/article/pii/S0002939417302908?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28705660/
https://www.aao.org/guidelines-browse?filter=Preferred%20Practice%20Patterns&sub=AllPreferredPracticePatterns
https://link.springer.com/article/10.2165%2F00002512-200825020-00003
https://pubmed.ncbi.nlm.nih.gov/18257598/
https://journals.lww.com/corneajrnl/Abstract/2016/11001/Mechanisms_of_Visual_Disturbance_in_Dry_Eye.15.aspx
https://pubmed.ncbi.nlm.nih.gov/27583799/
https://www.tandfonline.com/doi/abs/10.1517/14656566.5.10.2099
https://pubmed.ncbi.nlm.nih.gov/15461545/
https://www.liebertpub.com/doi/10.1089/jop.2006.0091
https://pubmed.ncbi.nlm.nih.gov/17341155/
https://pubmed.ncbi.nlm.nih.gov/25293703/
https://www.sciencedirect.com/science/article/pii/S0196070907002165?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/19144302/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7115254/
https://journals.healio.com/doi/10.3928/01913913-20150427-05
https://pubmed.ncbi.nlm.nih.gov/26053210/
https://www.sciencedirect.com/science/article/abs/pii/S1081120610631559?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/9860027/
https://www.sciencedirect.com/science/article/pii/S131945341400068X?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/25278793/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4181463/
https://www.sciencedirect.com/science/article/abs/pii/S0161642017308187?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/29055359/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6660902/
https://link.springer.com/article/10.1631%2Fjzus.2006.B0675
https://pubmed.ncbi.nlm.nih.gov/16845723/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1533759/
https://cmj.ac.kr/DOIx.php?id=10.4068/cmj.2015.51.1.26
https://pubmed.ncbi.nlm.nih.gov/25914877/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4406991/
https://www.karger.com/Article/Abstract/488599
https://pubmed.ncbi.nlm.nih.gov/29734186/

