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Abstract

seasonal allergic conjunctivitis in children.

questionnaire, Dry eye syndrome

Objective To observe the effectiveness of intense pulsed light(IPL) treatment as an adjuvant treatment of refractory

Methods A total of 31 patients with refractory seasonal allergic conjunctivitis who did not respond well to anti-
allergic drug treatment were randomly selected to receive drug therapy combined with IPL treatment (17 patients)
and drug treatment alone (14 patients) for 1 week, and the ocular surface symptom questionnaire and ocular surface
sign score were performed before and after treatment, respectively.

Result After treatment, the IPL group had significantly lower scores in eye rubbing, blinking, eye itching, discharge,
tearing, and total scores than before treatment (P < 0.05), while there was no significant difference in foreign body
sense scores before and after treatment (P> 0.05). There were no significant differences in eye rubbing, blinking,
eye itching, discharge, foreign body sensation, tearing, and total score between the control group after treatment
(P>0.05). After treatment, the scores of ocular signs in the IPL group and the control group were lower than those
before treatment, and the difference was statistically significant (P<0.01).

Conclusion IPL therapy is effective in improving ocular surface symptoms in children with refractory seasonal allergic
conjunctivitis, especially in suppressing eye itching, with good results.

Keywords Intense pulsed light, Allergic conjunctivitis, Olopatadine eye drops, Ocular surface symptom

Background

Seasonal allergic conjunctivitis (SAC) is prevalent in
spring and autumn, with symptoms mainly including
eye swelling, itching or a foreign body sensation, accom-
panied by mucous-like secretions [1]. Children have
poor tolerance to pain and itching. After the onset of
SAC, they often rub their eyes vigorously, which aggra-
vates the allergic symptoms. SAC belongs to Type I
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hypersensitivity reaction, with acute onset and strong
discomfort. Currently, the commonly used treatment
method is anti-allergic drug therapy, including local
application of anti-allergic eye drops and oral anti-aller-
gic drugs [2]. Most of the children patients can have
their symptoms relieved rapidly after taking the medi-
cine, and allergy symptoms can be smoothly managed
through drug maintenance treatment. However, there
are still some patients whose eye symptoms do not reach
relief after medication or whose disease recurs despite
continuous medication, causing great physical and psy-
chological burdens to the children. Intense pulsed light
(IPL) was previously mainly used in skin beauty treat-
ments, featuring short operation time, no trauma and
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low pain. In recent years, multiple studies have shown
that IPL treatment has significant effects on some ocular
surface diseases such as meibomian gland dysfunction,
dry eye, blepharitis and related keratoconjunctivitis. For
SAC with poor response to drug treatment and recurrent
episodes, our research attempts to use IPL treatment as
an adjuvant treatment for refractory SAC and observe its
efficacy.

Object and methods

Research object and group

Our research collected patients diagnosed with seasonal
allergic conjunctivitis at the Ophthalmology Depart-
ment of Hebei Children’s Hospital from January 2022 to
November 2024. All patients underwent allergen test-
ing and allergen avoidance. The first choice of treatment
was drug therapy, using 0.1% olopatadine eye drops
(twice a day). For patients with severe allergic reactions
or no improvement in symptoms after using olopata-
dine hydrochloride eye drops, 0.02% fluorometholone
eye drops (three times a day) were added. Patients with
obvious symptoms or recurrent episodes after two weeks
of drug treatment were included in the refractory SAC
group. A total of 31 patients were included, among whom
17 agreed to receive IPL-assisted treatment (IPL group)
and 14 continued with drug treatment alone (control
group). The right eye of each patient was selected as the
research object.

According to the wishes of the child’s guardian, the
guardian has been informed of this study and agreed
to accept IPL treatment, and voluntarily signed the
informed consent form.

Inclusion criteria: (1)Children under 15 years old, male
or female; (2)Conform to the diagnostic criteria of sea-
sonal allergic conjunctivitis; (4)No history of wearing
contact lenses; (5)No other inflammatory eye diseases or
diseases that may cause dry eye or meibomian gland dys-
function were found in the eyes; (6)Normal intraocular
pressure; (7)No autoimmune diseases.

The diagnostic criteria of seasonal allergic conjunctivitis [2]

(1) Chief complaint: It usually occurs in spring or
autumn, with symptoms such as itchy eyes and a
foreign body sensation. Mucus-like secretions can be
seen around the eyes or in the palpebral fissure area.
In children, it may manifest as frequent eye rubbing
and photophobia.

(3) Physical sign: There were varying degrees of
conjunctival congestion and edema, no papillae on
the palpebral conjunctiva, and no corneal epithelial
lesions.
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Treatment methods

(1) Patients in the control group continued to use
olopatadine eye drops in combination with
fluorometholone eye drops. After continuous use
of fluorometholone eye drops for 2 weeks, the
medication was discontinued, and subsequent
maintenance treatment was carried out with
olopatadine eye drops.

(2) For the IPL group, patients received drug treatment
combined with IPL treatment. They initially received
one session of IPL treatment, and the drug treatment
principle was the same as that of the control group.
The “EYESIS Light Pulse MOPT Meibomian Gland
Dysfunction Treatment Instrument” was used for
the IPL treatment of the patients. The children were
placed in a supine position, with ceramic eye masks
covering both eyes. Coupling agent was applied to
the lower eyelids and temporal sides. The physician
wore protective glasses and held the treatment
handle, performing IPL treatment from the nasal side
to the temporal side of the lower eyelid. Each eye was
irradiated five times. The energy of the pulsed light
was selected at 8 to 12 J/cm®. Before the treatment, a
lower energy was used for a trial, and the energy was
adjusted according to the children’s tolerance.

The children were followed up after the treatment to see
if there was any adverse reaction.

Observation indicators (Scores were measured respectively
before treatment and one week after treatment.)

(1) Ocular surface symptom questionnaire (Fig. 1): To
be filled out jointly by the guardian and the child
patient, and the total score is recorded.

(2) Ocular surface sign score (Fig. 2): The same physician
conducted the examination of the ocular surface
under slit lamp and recorded the total score.

Statistical analysis

The analysis was conducted using the statistical software
IBM SPSS Statistics26. The gender differences between
the two groups of cases were compared using the chi-
square test, and the age differences were compared using
the independent sample t-test. Record the mean and
standard deviation of the ocular surface symptom ques-
tionnaire and ocular surface sign score. Independent
sample t-test was used for intergroup comparison. Paired
sample t-test was used for comparison before and after
treatment within the same group. P<0.05 indicates that
the difference is statistically significant.
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Ocular Surface Symptom Questionnaire
Name Gender Age
Symptoms -+ 3 2 1 0 Score
Rubbing eyes frequently  intermittently  occasionally  rarely none
Frequent blinking frequently intermittently occasionally  rarely none
Frequency of itchy eyes contsllr;uou intermittently  occasionally  rarely none
Abnormal secretions a lot of quite a few a little rarely none
Foreign body sensation ~ Strong slightly intense ~ occasionally  rarely none
Tearing a lot of quite a few occasionally  rarely none
Total:
Date:
Fig. 1 Ocular Surface Symptom Questionnaire
Ocular surface signs
Name Gender Age
Signs Score Description
Conjunctival congestion 3 Severe with obvious dilation of blood vessels, unable to distinguish the course of the vessels
2 Between mild and severe
1 point Slight dilation of blood vessels
0 Not present
Conjunctival edema 3 Generalized conjunctival edema protruding from the conjunctival sac
2 Generalized conjunctival edema but not protruding from the conjunctival sac
1 Only bulbar conjunctival edema
0 Not present
Total:
Date:

Fig. 2 Ocular Surface Signs Assessment Form

Table 1 Comparison of age, gender differences between IPL
group and control groups

IPLgroup Control group p
Mean Age(years) 747 7.79 0.649
Female 6(35.29%) 6(42.86%) 0.679
Male 11(64.71%) 8(57.14)
Total 17 14
Results

Gender, age and current address of patients in IPL group
and the control group

The current addresses of both groups of cases are all
local.

In the IPL group, there were 17 cases (11 males and
6 females, mean age 7.47 years, ). In the control group,
there were 14 cases (8 males and 6 females, mean age 7.79
years). There was no significant difference in gender and
age between the two groups of cases (P>0.05). (Table 1).

Ocular surface symptoms

2.1 After IPL treatment, the scores for rubbing eyes,
blinking, eye itching, secretions, tearing, and the total
score were all lower than those before treatment, with
statistically significant differences (P<0.05). However,

there was no statistically significant difference in the
foreign body sensation score before and after treatment
(P>0.05) (Table 1; Fig. 3).

2.2 There was no statistically significant difference
in the differences of eye rubbing, blinking, eye itching,
secretions, foreign body sensation, tearing and total score
after treatment in the control group (P>0.05) (Table 2;
Fig. 4).

2.3 No adverse reactions were found in both IPL group
and control group.

3. Ocular surface signs (total score): The ocular sur-
face sign scores of both the IPL group and the control
group were lower after treatment than before treatment,
and the difference was statistically significant (P<0.01)
(Table 3).

Discussion

Seasonal allergic conjunctivitis is the most common type
among allergic conjunctivitis, and the principal treat-
ment modality is anti-allergic drug therapy. At present,
there are a wide variety of anti-allergy drugs available
for the eyes. Many scholars have repeatedly compared
the therapeutic effects of various anti-allergy eye drops
on SAC, and although there are slight differences, all can
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Fig. 3 Scores of the ocular surface symptom questionnaire before and after IPL treatment in the IPL group
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Table 2 Comparison of the scores of the ocular surface symptom questionnaire before and after treatment between the IPL group

and the control group

IPL group control group
Mean Standard deviation Mean Standard deviation

Rubbing eyes Before treatment 2.588 1.121 2.714 0914
After treatment 1.000 0.791 2.143 0.864
t 5334 1.847
P 0.000 0.088

Frequent blinking Before treatment 1.882 0.697 2.286 0.825
After treatment 0471 0514 1.643 0.842
t 6.689 1.883
P 0.000 0.082

Frequency of itchy eyes Before treatment 3.059 0.659 3.143 0.864
After treatment 1.118 0.857 2643 0.633
t 8.282 1.836
P 0.000 0.089

Abnormal secretions Before treatment 1412 0.507 1.571 0.756
After treatment 0.353 0493 1.143 0.535
t 6.628 2121
P 0.000 0.054

Foreign body sensation Before treatment 0.706 0.772 1.000 0.679
After treatment 0.706 0.686 0.571 0.756
t 0.000 1.578
P 1.000 0.139

Tearing Before treatment 0.941 0.659 0.857 0.770
After treatment 0.118 0.332 0.714 0611
t 4.197 0.694
P 0.001 0.500

Total Score Before treatment 10.588 3.261 11.571 4.164
After treatment 3.765 284 8.857 3461
t 6.191 1.983

P 0.000 0.069
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Fig. 4 The scores of the ocular surface symptom questionnaire before and after treatment in the control group

Table 3 Comparison of ocular surface sign scores before and
after treatment in the IPL group and the control group

IPL group control group
Mean Standard Mean Standard
deviation deviation
Before treatment 3.000 0.866 3.071 0.829
After treatment 1.294 0.920 2.571 0.646
t 7.649 3.606
P 0.000 0.003

achieve good results [3-5]. In order to control allergic
conjunctivitis more effectively, An increasing number of
new drugs are being developed, for example, 0.5% epinas-
tine topical eyelid cream may be considered an effective
drug to prevent the onset of seasonal allergic conjunc-
tivitis [6]; Bilastine 0.6% ophthalmic solution was effec-
tive in reducing ocular symptoms associated with allergic
conjunctivitis [7-8]. However, in clinical practice, we still
encounter patients who respond poorly to drug treat-
ment from time to time. Especially for pediatric patients,
although the symptoms such as redness and swelling of
the eyes can be alleviated after medication, the symptoms
such as eye rubbing and squinting caused by itching are
still very obvious. The main characteristic of seasonal
allergic conjunctivitis, especially refractory SAC, is the
symptom of eye itching, and the main objective of the
treatment is also to alleviate the discomfort in the eyes.
Our research found that IPL combined with drug therapy
can effectively ameliorate the subjective ocular surface
symptoms of patients, especially for a series of ocular

surface symptoms caused by itching. At the same time,
it can also ameliorate ocular congestion and edema. The
reason for this result may be related to the unique mech-
anism of action of IPL treatment.

The basic principle of IPL treatment is selective pho-
tothermal. IPL is a broad-spectrum, high-intensity, non-
coherent light with a wavelength range of 515 nm to
1200 nm. This relatively wide wavelength range encom-
passes the absorption peaks of melanin, oxyhemoglo-
bin and deoxyhemoglobin [9]. The light energy of IPL is
selectively absorbed by hemoglobin in the abnormally
dilated capillaries on the ocular surface. It is converted
into heat energy, causing hemoglobin to coagulate and
form microthrombi, thereby blocking the abnormally
dilated capillaries and reducing the secretion of ocu-
lar surface inflammatory factors and the inflammatory
response [10-11].

Due to its excellent performance in improving mei-
bomian gland function, IPL has been widely used in the
treatment of dry eye syndrome [12]. Allergic conjunctivi-
tis is one of the risk factors for dry eye syndrome [13—14].
Some scholars have attempted to apply IPL to allergic
keratoconjunctivitis [15] and perennial allergic con-
junctivitis [16], and found that IPL also has an auxiliary
effect on the treatment of such allergic conjunctivitis.
The principle is still based on the selective photothermal
effect of IPL to relieve ocular surface inflammatory reac-
tions, improve meibomian gland function, and enhance
tear film stability. Our study also considers the power-
ful anti-inflammatory ability of IPL when applying it to
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refractory SAC. By controlling the activation of ocular
surface inflammatory factors, it can achieve antihista-
mine and inhibit mast cell degranulation, thereby alle-
viating eye itching symptoms [17]. Studies have shown
that, for patients with various inflammatory and atopic
skin diseases, phototherapy can significantly ameliorate
their itching symptoms [18-19]. However, temperature
has a significant impact on children’s allergic diseases.
The photothermal effect generated during phototherapy
can also aggravate acute allergic reactions in the eyes
[20]. However, IPL has its own advantages, it can rap-
idly release light energy in a very short time. At the same
time, the laser probe is equipped with a cooling device,
which can cool the local skin after releasing light energy.
This avoids the situation where the skin temperature
becomes too high and aggravates the allergic reaction.

Regarding the safety of IPL treatment, no adverse reac-
tions occurred in all cases in our research. The adverse
reactions of IPL treatment were mainly pain and local
redness and swelling of the skin. Children have poor tol-
erance to pain. To avoid the occurrence of adverse reac-
tions, we chose a lower treatment energy during the
treatment and the stimulation to the local skin was very
small.

We fully utilized the advantages of IPL treatment such
as short operation time, no trauma and low pain, and
combined it with traditional drug therapy to enhance the
therapeutic effect. This provided a new idea for the treat-
ment of allergic conjunctivitis. Meanwhile, no adverse
reactions occurred during our treatment process, indi-
cating the reliability of the safety of the combined ther-
apy.There are still some deficiencies in our study. The
follow-up observation of all patients in this experiment
lasted for one week. The Shortcoming is the lack of long-
term follow-up data of the patients. Therefore, in future
clinical work, we will conduct long-term follow-up on
patients and observe the recurrence situation. Mean-
while, the sample size of this study is small, and there
may be biases caused by various factors. So the research
results still need to be further verified by large-sample,
randomized controlled, and multicenter prospective
studies.

Conclusions

To sum up, the results of our research indicate that IPL
treatment is effective in ameliorating the ocular surface
symptoms of seasonal allergic conjunctivitis in children,
particularly in suppressing eye itching, with favorable
outcomes. For children who respond poorly to anti-aller-
gic drug treatment, IPL can be chosen as an adjunctive
therapy.
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