
O R I G I N A L  R E S E A R C H

Management of Glaucoma-Related Dry Eye 
Disease with Intense Pulsed Light: A Randomized 
Control Study
Hongda Zhang1,*, Yifan Qi1,*, Jiayan Chen1, Guanghao Qin1, Ling Xu1, Wei He1, Sile Yu1,2, 
Huixin Che1, Emmanuel Eric Pazo 1

1Department of Ophthalmology, He Eye Specialist Hospital, Shenyang, Liaoning, People’s Republic of China; 2School of Public Health, He University, 
Shenyang, Liaoning, People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Huixin Che; Emmanuel Eric Pazo, Department of Ophthalmology, He Eye Specialist Hospital, No. 128 North Huanghe Street, 
Shenyang, Liaoning, 110034, People’s Republic of China, Email chehuixin@163.com; ericpazo@outlook.com 

Purpose: The objective of this study was to assess the effectiveness of intense pulsed light (IPL) therapy in individuals diagnosed 
with glaucoma and dry eye disease (DED).
Methods: This randomized control study recruited 22 individuals diagnosed with glaucoma, ranging in age from 33 to 82 years. 
These participants were undergoing treatment with hypotensive eyedrops and had clinical indications and subjective complaints 
associated with dry eye. Each patient underwent three sessions of IPL therapy in one eye, while the contralateral eye served as the 
control eye (CT). The following parameters were assessed at three time points: baseline, week-2, and week-4. These parameters 
include non-invasive breakup time (NITBUT), tear meniscus height (TMH), conjunctivocorneal epithelial staining score (CS), tear 
film lipid layer (TFLL), meibomian gland expressibility score (MGEx), Schirmer I test, ocular bulbar redness score (OBRS), and 
ocular surface disease index (OSDI). Intraocular pressure (IOP), best-corrected visual acuity (BCVA), and corneal endothelial cell 
count (ECC) were assessed for safety. The clinical trial was registered on 25/12/2023 at ClinicalTrials.gov website (NCT06158984).
Results: Comparing baseline and 4-week measurements revealed that the IPL group found significant improvements in NITBUT 
(IPL: 8.74±2.60 sec. vs CT: 5.76±1.75 sec. p<0.01), TMH (IPL: 0.23±0.05mm vs CT: 0.19±0.06mm, p=0.011), C.S. (IPL: 1.14±0.56 
vs CT: 1.95±1.17, p=0.005), TFLL (IPL: 2.91±2.91 vs CT:3.36±0.58, p=0.047), MGEx score (IPL: 1.14±0.35 vs CT: 1.45±0.51, 
p=0.020) and OSDI scores (IPL: 31.77±15.59 vs 50.59±21.55, p=0.002) significantly improved. Conversely, other parameters showed 
no significant improvements (p>0.05).
Conclusion: The progression of ocular surface disease in individuals using topical anti-glaucoma medication may worsen if the 
condition is not addressed. Nevertheless, IPL therapy has the potential to result in significant improvements in both objective and 
subjective measures of dry eye. Best-corrected visual acuity, endothelial cell count, and intraocular pressure were determined to be 
within the permitted limits. No adverse events were reported during the course of the study.

Plain Language Summary: The results show that people who use topical medicines to treat glaucoma may get worse eye surface 
disease if they do not treat the problem. IPL treatment, on the other hand, can make a big difference in both objective and subjective 
dry eye tests. The vision, endothelial cell count, and the pressure inside the eye were all found to be within normal limits after the IPL 
treatment. Even though the people in our study had glaucoma and had been taking glaucoma medicine for it for a year and the fact that 
the symptoms last for a long time may also change the results. Also, DED caused by glaucoma medication is complicated, with a lot of 
different symptoms and signs, even in the same stage. Also, subjective complaints may not match up with clinical signs. The type, 
amount, and length of anti-glaucoma drugs may have affected the results. 
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Introduction
Dry eye disease (DED) is a complex ocular surface condition influenced by several factors. It is defined by symptoms 
such as pain, irritation, and vision disturbances.1,2 DED presents substantial challenges for individuals, resulting in 
limitations in social and occupational functioning, as well as diminished quality of life.3 The global incidence of DED is 
estimated to range from 5% to 50%, with particularly high prevalence seen in China.4,5 Glaucoma has a global 
prevalence of over 70 million individuals, of whom roughly 10% have bilateral blindness, becoming it the foremost 
cause of permanent visual impairment on a global scale.6 Glaucoma has the potential to stay asymptomatic until it 
reaches a severe stage, hence increasing the probability that the actual prevalence of afflicted persons surpasses the 
reported figures.7

It is important to acknowledge that the combined impact of dry eye signs and symptoms in individuals with glaucoma 
contributes to the significant societal, economic, and public health impact of these conditions.8 The extent of toxic or allergic 
responses to topical anti-glaucoma drugs is correlated with the frequency of daily instillations, length of therapy, and presence 
of preservatives.9,10 Chronic use of these ocular drops primarily leads to structural modifications characterized by impaired 
functionality and depletion of the goblet cell, meibomian gland, and auxiliary lacrimal glands.11–13 Moreover, this phenom-
enon results in the disturbance of the corneal epithelium and a decrease in corneal sensitivity, ultimately causing disruption to 
the tear film and a reduction in the thickness of the mucus, aqueous, and lipid layers.9,14,15

Intense pulsed light (IPL) therapy is best known for treating various dermatological conditions, including hyper-
trichosis, benign cavernous venous malformations, telangiectasia, port wine stains, and other pigmented lesions.16,17 IPL 
treatment involves the use of a noncoherent polychromatic light source that emits light across a wide range of 
wavelengths, typically between 500 and 1200 nm, targeting the sebaceous glands located on the surface of the facial 
skin.18 It’s postulated that the photothermal impact induced by IPL therapy reduces inflammation and promotes the 
activation of the meibomian glands and several studies have reported its effectiveness therapy for improving signs and 
symptoms of DE.16,19 Dry eye due to glaucoma-related medication is frequently seen in eye clinics; however, it is 
important to highlight that the management strategy for ocular surface disease associated with glaucoma (G-OSD) is 
often overlooked.20,21 As reported by Nijm et al,6 the prevalence of DED is greater in those with glaucoma compared to 
those without glaucoma, perhaps due to glaucoma treatment and there is a pressing need to address this problem. A self- 
control study found improvements in DE symptoms in glaucoma patients using IPL,22 therefore, the objective of this 
research was to evaluate the efficacy of IPL as an adjunctive therapy for individuals receiving topical anti-glaucoma 
medication manifesting signs and symptoms of DED.

Materials and Methods
Study Design and Participants
This randomized control study adhered to the ethical guidelines set out by the Institutional Review Board (IRB) of He 
Eye Specialist Hospital in Shenyang, China, in accordance with the principles outlined in the Declaration of Helsinki 
(IRB (2022) K029.01). The clinical trial was registered on 25/12/2023 at ClinicalTrials.gov website (NCT06158984). 
Participants were recruited from the outpatient department of the Department of Ophthalmology between December and 
February 2024.

Experimental Design
One eye of the participant was randomly assigned to IPL (treatment) or no IPL (control) groups. IPL therapy was 
administered at days 0 (baseline), 14 (week-2), and 28 (week-4). A certified clinician was responsible for administrating 
the IPL and was not responsible for collecting data. The data collector was unaware of the participants’ eye assigned 
therapy when they collected data at baseline (BL), week-2 (W2), and week-4 (W4) from all participants. During this 
study, participants were instructed to avoid using dry eye treatments and eyedrops, including preservative-free artificial 
tears (Figure 1). However, participants were free to opt-out of the study and use dry eye treatments and eyedrops.

Currently, there has been one single-arm case series study assessing the impact of IPL therapy on G-OSD;22 therefore, 
the effects of IPL therapy as a viable therapy for G-OSD has not been established. In-addition the participants enrolled 
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for this study were not undergoing any dry eye treatment prior to enrollment. Finally, participants at any time had the 
right to opt-out, use other dry eye drugs and therapy, or use IPL for both eyes. However, in doing so their data would not 
be used for the final analysis.

All participants provided informed permission subsequent to a thorough explanation of the study’s purpose and 
any ramifications. The data pertaining to the participants in this research is anonymized. The research included 
a total of 22 participants diagnosed with glaucoma, ranging in age from 33 to 82 years. These individuals were 
presently undergoing treatment for glaucoma with hypotensive eyedrops, while also experiencing signs and symp-
toms of dry eye disease (DED). The IPL therapy was administered to one eye using a random selection process. In 
contrast, the other eye was designated as a control using the block randomization opaque sealed envelope technique, 
which was undertaken by the study’s statistician. The clinical assessors and data-collecting personnel were kept 

Figure 1 The flowchart of the experimental framework of this study. 
Abbreviations: O.D., right eye; O.S., left eye; IPL, intense pulsed light group; CT, control group; n, number of participants; B.L., baseline; W2, week 2; W4, week 4.
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oblivious to the result of the randomization process (Figure 1). The allocation sequence was produced by the 
statistician involved in the trial, while the primary investigator was responsible for enrolling individuals and 
assigning them to their respective therapies. The main objective of this research was to evaluate and contrast the 
alteration in tear film lipid layer (TFLL) between the two groups. The major outcome measure used for determining 
the sample size was the evaluation of meibomian gland function, particularly assessed by the grading of the tear film 
lipid layer thickness. The research performed a comprehensive analysis of multiplicity and nonparametric adjusted 
power calculations in order to ascertain the appropriate sample size required for detecting a clinically relevant 
disparity in the tear film lipid layer. The intended result was the alteration of a single grade of lipid layer. Based on 
the calculations, it was determined that a sample size of 15 eyeballs was required to attain a power of 80% (β = 0.2) 
and a two-sided statistical significance threshold of 5% (α = 0.05). The predicted standard deviation of normal 
values was one lipid layer grade. The study’s design, execution, reporting, and dissemination strategies did not 
include the involvement of patients or the general public.

The inclusion criteria for this study are as follows: (i) individuals who are under the age of 18 years; (ii) clinical 
diagnosis of primary open-angle glaucoma or normal tension glaucoma and have been treated with topical glaucoma eye 
drops for a duration of 12 months or more, in both eyes; (iii) individuals with Fitzpatrick skin types I–IV, (iv) individuals 
who are capable and willing to comply with treatment and follow-up obligations, and (v) individuals who have been 
determined to have evaporative dry eye disease (DED) based on the Asian Dry Eye Consensus.23 (vi) individuals not 
undergoing active treatment for signs and symptoms of dry eye.

The exclusion criteria for this study included individuals who had undergone previous ocular surgery or trauma, were 
under the age of 18, had undergone chalazion section, were experiencing acute inflammation, had a history of blepharal 
and periorbital skin disease or allergies within the past month, had severe dry eyes with a corneal epithelial defect, limbic 
keratitis, pterygium, corneal neovascularization, or glaucoma, were breastfeeding, had rheumatic immune systemic 
diseases, had a history of herpes zoster infection, were pregnant, were contact lens wearers, had an allergy to fluorescein, 
or were using photosensitive drugs/foods. Additionally, individuals with skin Fitzpatrick scale V/VI were also excluded 
from the study.

Clinical Assessment
The participants were evaluated at three specific visits: before the first IPL therapy on day 0 (baseline), day 14 (week 2), 
and day 28 (week 4). The sequential evaluation of the patient’s eyes (both eyes) involved the following clinical 
assessments: best-corrected visual acuity (BCVA), non-invasive tear breakup time (NITBUT), tear film lipid layer 
(TFLL) quality, endothelial cell count (ECC), intraocular pressure (IOP), Schirmer I test (Liaoning Meizilin 
Pharmaceuticals, Panjing, China), meibomian gland expression (MGEx), and corneal staining (CS) were performed. 
All evaluations were conducted prior to the initiation of the IPL therapy and each subsequent visit.24,25 The assessment of 
safety was conducted by the measurement of best-corrected visual acuity (BCVA), intraocular pressure (IOP), and 
endothelial cell count (ECC). Additionally, thorough examinations of the cornea and conjunctiva were performed using 
a slit-lamp microscope at each visit. Furthermore, an assessment was conducted on several eyelash irregularities, 
including loss of lashes, trichiasis, and the presence of redness and irritation. All examinations were conducted before 
the IPL therapy at each subsequent visit.

Subjective BCVA was assessed for each eye separately using the ETDRS chart.26

The measurement of IOP was conducted using a non-contact tonometer (NT-510, NIDEK, Japan).27 The evaluation of 
ECC was conducted using a corneal endothelial counter (SP-3000P, TOPCON, Japan).28

The assessment of NITBUT was conducted using the Keratograph 5M topographer (OCULUS, Germany). Three 
successive measurements were recorded, and the median value was recorded as the final reading.29

The quality of TFLL was evaluated in a noninvasive manner utilizing TFLL interferometry with a DR-1 equipment 
(KOWA, Nagoya, Japan). The Yokoi dry eye (DE) severity grading system was employed to assess the results. Grade 1 
indicates a somewhat grey color with a uniform distribution, grade 2 indicates a somewhat grey colour with a non- 
uniform distribution, grade 3 indicates a few colors with a non-uniform distribution, and grade 4 indicates many colors 
with a non-uniform distribution.30
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Meibography, also known as MG Score, is a diagnostic technique used to assess the condition of the meibomian 
glands. The Keratograph 5M (OCULUS, Germany), was utilized to obtain infrared photographs of the top and lower 
eyelids. The device was flipped over to expose the meibomian glands before capturing the images. The meibomian 
glands were evaluated for each eyelid and assigned a score (MG Score) based on the extent of loss. The scoring system 
included the following grades: grade 0 indicated no loss of meibomian glands, grade 1 indicated loss of less than one- 
third of the total gland area, grade 2 indicated loss of between one-third and two-thirds of the gland area, and grade 3 
indicated loss of more than two-thirds of the gland area.31

Meibomian gland function. Upper eyelid meibum quality and meibomian gland expression were assessed. (i) 
Meibum quality: Eight meibomian glands in the middle of the eyelid were graded from 0 to 3 for meibum quality. 
A score of 0 indicated clean meibum, 1 cloudy, 2 cloudy and grainy, and 3 thick, like toothpaste.32 (ii) Evaluation of 
MG expression: Five middle region meibomian glands were scored from 0 to 3. A score of 0 means all glands were 
expressible, 1 means 3–4, 2 means 1–2, and 3 means none. We calculated the aggregate score from these eight 
glands’ mean scores.32

Double vital staining technique, as described by Arita et al,33 was employed to evaluate the extent of injury to the 
conjunctival and corneal epithelium. Two microliters of a preservative-free mixture comprising 1% sodium fluorescein 
and 1% lissamine green were dropped into the conjunctival sac. The eye was divided into three equal portions, which 
corresponded to the (i) temporal conjunctiva, (ii) cornea, and (iii) nasal conjunctiva. Each area was awarded a staining 
score ranging from 0 to 3 points. The final CS was documented to the sum of all three sections on a spectrum ranging 
from 0 (normal) to 9 (severe).34

Treatment and Treatment Procedure
IPL system used a xenon lamp that emits IPL at 515–1200 nm on the cutaneous facial sebaceous glands. A 560- nm filter 
was adjusted to the appropriate setting (range of 11–14 J/cm2). The IPL treatment intensity was chosen based on the 
Fitzpatrick scale (scale I to III). A total of three IPL therapies were administered once at 2-week intervals, on day 0 
(BL), day 14 (W2), and day 28 (W4).16,35,36

According to Chen et al,37 the ultrasonic gel was applied on the inferior border of the treated eye and the preauricular 
region; with all participants wearing opaque goggles during the entire IPL therapy process. The therapy included the 
administration of six light pulses, with each pulse slightly overlapping the previous one. These pulses were delivered 
starting from the preauricular region of the treated eye, extending over the cheekbones and nose, and reaching up to the 
inferior border of the treated eyes. Participants were instructed to refrain from wearing cosmetics on the day of treatment, 
and none of the individuals included in the study were habitual contact lens users. In order to mitigate the risk of face 
pigmentation as a result of IPL therapy, patients were duly informed and advised to refrain from direct sun exposure for 
a duration of one month after each IPL session.

Statistical Analysis
The mean ± standard deviation was used to describe the data, and all statistical analyses were performed using SPSS version 25 
(SPSS Inc., Chicago, IL, USA). The data demonstrated a departure from normality, as shown by the Shapiro–Wilk test (p < 0.05), 
therefore requiring the use of nonparametric statistical techniques. The researchers used a linear mixed model to evaluate the 
repeated measurements of continuous variables. A generalized linear mixed model was used to conduct a statistical analysis on 
the repeated measurements of discrete variables. The Bonferroni post hoc analysis was used to further examine the obtained data. 
Statistical significance was determined to be p< 0.05, indicating a significance level.

Results
The final analysis included 44 eyes (22 participants) in the IPL group (15 O.D., 7 O.S). and 22 eyes in the control group 
(7 O.D., 15 O.S). The mean age was 62.09±13.40 years (range: 33 to 82 yrs). All participants had signs and symptoms 
indicative of evaporative DED (Figure 1).

Non-invasive tear break-up time (NITBUT) values in the IPL group showed positive changes and negative changes 
was observed in the control group at W2 and W4; however, a statistically significant difference between the two groups 
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was only evident at W4 (p<0.05) (Table 1). Tear meniscus height (TMH) assessment revealed no significant differences 
between the groups at BL and W2 test points. On W4, significant improvement (p=0.011) in TMH was observed between 
the IPL and the control group (Table 1). The mean corneal redness score (R.S.) in the IPL group was lower than the 
control group at W2; but these improvements were only found to be statistically significant at W4 (p=0.005) (Table 1). 
The quality of the tear-film lipid layer (TFLL) was assessed using an interferometry pattern, which assigned a numerical 
grade ranging from 1 to 5. There were no statistically significant differences seen between the groups at baseline 
(p=0.794) and W2 (p=0.757) test points; however, on W4, significant improvement (p=0.047) was observed in the IPL 

Table 1 Dry Eye Parameters

Group Test Interval Mean±SD p-value

NITBUT (sec)

IPL BL 6.82±3.10 0.532

CT 6.35±1.75

IPL W2 7.70±3.07 0.073
CT 6.24±2.08

IPL W4 8.74±2.60 <0.01*

CT 5.76±1.75

TMH (mm)

IPL BL 0.21±0.06 0.903

CT 0.20±0.05

IPL W2 0.22±0.06 0.109
CT 0.19±0.03

IPL W4 0.23±0.05 0.011*
CT 0.19±0.06

C.S. Score (0–9)

IPL BL 1.77±1.07 0.892

CT 1.82±1.14
IPL W2 1.36±0.85 0.094

CT 1.91±1.23

IPL W4 1.14±0.56 0.005*
CT 1.95±1.17

TFLL Score (1–5)

IPL BL 3.36±0.49 0.794

CT 3.32±0.65
IPL W2 3.14±0.35 0.757

CT 3.23±0.61

IPL W4 2.91±2.91 0.047*
CT 3.36±0.58

MGEx Score (0–3)

IPL BL 1.36±0.49 0.764

CT 1.41±0.50
IPL W2 1.23±0.43 0.117

CT 1.45±0.51

IPL W4 1.14±0.35 0.020*
CT 1.45±0.51

(Continued)
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group (Table 1). The Meibomian gland expression (MGEx) score had no statistically significant difference at BL and W2 
(p=0.764 and p=0.117, respectively) test points. However, a significant improved difference was observed in the IPL 
group at W4 (p=0.020) (Table 1). The Schirmer’s I test was tested at BL., W2, and W4 and no significant improvement 
was observed between the groups at all time points. Redness scores (RS) was assessed at BL, W2, and W4. Comparisons 
between the groups revealed no significant changes at all test points (p> 0.05). The mean total OSDI score was found to 
improve in the IPL group and deteriorate in the control group at W2 and W4 test points. The differences between the 
groups were statistically different at W2 (p=0.048) and W4 (p=0.002) (Table 1). Figure 2A and B depicts the percentage 
change in severity of OSDI in patients diagnosed with DED who were assigned to either the IPL treatment group or the 
control group. Figure 3 illustrates the overall alteration in dry eye characteristics seen in both experimental groups, 
denoted by the symbol Δ, representing the difference between the data obtained at week 4 and the baseline 
measurements.

Throughout the course of the study, no instances of systemic adverse events or abnormal clinical signs and symptoms 
were seen in any of the groups. There was no statistically significant difference seen in either group at W2 or W4. When 
compared to the baseline measures, best-corrected visual acuity (BCVA), intraocular pressure (IOP), and endothelial cell 
count (ECC) (Table 2). There were no instances of depigmentation, blistering, swelling, redness, hair loss at the brow, 
eyelash loss, or ocular surface detected after the use of IPL treatment.

Table 1 (Continued). 

Group Test Interval Mean±SD p-value

Schirmer’s I test (mm)

IPL BL 5.59±3.33 0.431

CT 6.50±4.19

IPL W2 6.18±3.06 0.631
CT 5.73±3.17

IPL W4 6.55±3.10 0.36

CT 5.68±3.09

R.S. (0–4)

IPL BL 1.95±0.42 0.662

CT 2.01±0.46

IPL W2 1.75±0.47 0.090
CT 2.00±0.50

IPL W4 1.69±0.52 0.080

CT 1.96±0.49

Total OSDI (0–100)

IPL BL 49.68±21.84 0.896

CT 48.83±23.15
IPL W2 37.82±17.26 0.048*

CT 49.73±21.33

IPL W4 31.77±15.59 0.002*
CT 50.59±21.55

Note: *p-valve<0.05. 
Abbreviations: IPL, intense pulsed light; CT, control group; B.L., 
baseline; W2, week 2; W4, week 4; NITBUT, non-invasive tear 
breakup time; TMH, tear meniscus height; C.S., conjunctivocor-
neal epithelial staining; TFLL, tear-film lipid layer; MGSQ, meibo-
mian gland secretion quality; R.S., redness score; OSDI, ocular 
surface disease index.
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Discussion
This randomized control study assessed the use of IPL therapy for managing signs and symptoms of DED due to G-OSD. 
Ocular surface disease, a notable ocular comorbidity, is often underestimated in glaucoma patients, with a global 

Figure 2 (A) Comparison of OSDI severity scale in IPL group. (B) Comparison of OSDI severity scale in Control group. 
Abbreviations: OSDI, ocular surface disease index; IPL, intense pulsed light group; B.L., baseline; W2, week 2; W4, week 4; CT, control group.

Figure 3 An overall change in dry eye parameters. 
Abbreviations: IPL, intense pulsed light; CT, control group; Δ = week 4 – baseline; NITBUT, non-invasive tear breakup time; TMH, tear meniscus height; C.S., 
conjunctivocorneal epithelial staining; TFLL, tear-film lipid layer; MGSQ, meibomian gland secretion quality; R.S., redness score; OSDI, ocular surface disease index.
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prevalence ranging from 40% to 59%.38 In a study conducted in 2006, Tsai et al found that the occurrence rate of 
glaucoma among individuals with severe OSD was as high as 66%.39 Our research findings indicate that after two 
sessions of IPL therapy conducted over four weeks, objective dry eye parameters such as NITBUT, TMH, OBR score, 
and TFLL score. Furthermore, subjective symptom scores obtained using the OSDI questionnaire score significantly 
improved earlier than objective clinical findings in the second week (p<0.05) compared to the contralateral eye (control 
group). While there were no significant differences observed in the meibomian glands secretion quality, Schirmer test, 
and redness score between the therapy and control group, nevertheless, the control eyes had their signs and symptoms 
deteriorate at the 4-week follow-up.

The main aim of the present investigation was to determine the efficacy of IPL therapy in individuals receiving 
treatment for ocular hypertension with G-OSD. The data presented in this study offer clinical evidence derived from 
a four-week period of follow-up, indicating that ocular surface in patients who also have a need for ongoing glaucoma 
therapy can be optimized with the aid of IPL therapy in our patient population. The aforementioned observations align 
with the single-arm case series findings of Martinez-de-la-Casa, Jose Maria et al pertaining to the use of IPL in G-OSD.22 

The authors concluded that the clinical signs and symptoms of dry eye can be improved using IPL therapy.
Significant NITBUT increases were expected due to improved meibomian secretions and a more stable tear film. 

Several studies have found considerable improvements in NITBUT following IPL.40,41 However, the follow-up and 
method employed to quantify vary among studies. The non-significant increase in NITBUT during the initial follow-up 
(W2) could be due to the toxicity of the preservatives in the IOP-reducing drugs or a more extended follow-up period 
required.19 Nonetheless, at a 4-week follow-up, it revealed significant NITBUT improvements. In comparison to 
Martinez-de-la-Casa, Jose Maria et al (mean age: 74.6±9.0 yrs., range: 57 to 94 yrs)., the current study (mean age: 
62.09±13.40 yrs., range: 33 to 82 yrs) found significant changes in NITBUT, and this could be attributed to the age of the 

Table 2 Safety Parameters

Group Test Interval Mean±SD p-value

BCVA (LogMAR)

IPL BL 0.19± 0.22 0.227

CT 0.13± 0.13
IPL W2 0.17± 0.22 0.254

CT 0.11± 0.12
IPL W4 0.18± 0.21 0.267

CT 0.12± 0.12

IOP (mmHg)

IPL BL 16.50± 4.43 0.936
CT 16.59± 2.94

IPL W2 16.77± 5.28 0.974

CT 16.73± 3.81
IPL W4 17.09± 4.13 0.971

CT 17.14± 4.14

ECC (cells/mm2)

IPL BL 2393.68± 527.54 0.950
CT 2383.83± 504.85

IPL W2 2254.55± 595.63 0.426

CT 2384.36± 466.79
IPL W4 2382.67± 523.20 0.667

CT 2443.28± 398.76

Abbreviations: IPL, intense pulsed light; CT, control group; B.L., 
baseline; W2, week 2; W4, week 4; BCVA, best corrected visual 
acuity; IOP, intraocular pressure; ECC, endothelium cell count.
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population group as age is a significant contributing factor for DED severity.42 In addition, significant improvements in 
dry eye signs and symptoms in the current study can be attributed to positive changes to the TFLL, as therapeutic 
interventions aimed at restoring or maintaining the integrity of the lipid layer play a crucial role in managing DED.43 

Studies have also suggested that topical OHT-reducing medication can lower tear lipid layer thickness (LLT) in glaucoma 
patients.44

The primary focus of glaucoma treatment involves the reduction of OHT, and patients are typically prescribed IOP- 
lowering ophthalmic drops.45 The efficacy of these treatments is contingent upon the consistent adherence of patients to 
prescribed regimens, which may entail the administration multiple times throughout the day.45,46 Regrettably, the addition 
of topical ocular lubricants such as hyaluronic acid and diquafosol can negatively affect patient adherence to drugs for the 
treatment of glaucoma.47 Therefore, similar to Lipiflow, the application of IPL therapy provides an alternative to topical 
antibiotics (to decrease the bacterial load), steroids, or cyclosporine in mitigating inflammation, and unlike TFLL profile 
enhancement achieved by systemic omega-3 supplementation or oral tetracycline as the dosage does not have to be 
maintained daily.48

The current study investigation exhibits certain limitations. It is important to note that while our study included 
individuals diagnosed with glaucoma who had been using anti-glaucoma drugs for an extended duration (1 year), it is 
possible that each patient may have experienced G-OSD at various points before their enrolment in the study. Since the 
duration or chronicity of the condition may also impact the outcomes. Furthermore, glaucoma-related DED is 
a multifactorial condition characterized by a diverse range of symptoms and indications, which can exhibit considerable 
variance even within the same stage. The disease does not possess a distinct and dependable indicator to signify the 
progression of the ailment. Moreover, it is worth noting that clinical manifestations may not necessarily align with 
subjective symptoms. In addition, the type, quantity, and duration of anti-glaucoma drugs employed are among several 
crucial aspects that impact the outcomes. The factors mentioned above were not within the scope of this study. 
Furthermore, antiglaucoma drugs comprise of a bioactive, inert and may contain a preservative. Active components, 
such as prostaglandin analogues, β-blockers, ⍺-2 adrenergic agonists, carbonic anhydrase inhibitors, pilocarpine, rho- 
associated kinase inhibitors, and combination drugs; this study did not collect, assess or stratify participants according to 
their current glaucoma treatment. Future studies will aim to account for these short comings.

Conclusion
The results suggest that dry eye disease in individuals undergoing topical treatment with anti-glaucoma medications, may 
worsen in the absence of appropriate intervention. Intense pulsed light, an adjuvant therapy for dry eyes, led to notable 
enhancements in many objective and subjective indicators of mild and moderate dry eye in individuals with glaucoma 
who were undergoing topical anti-glaucoma medication. The safety parameters, such as intraocular pressure, best- 
corrected visual acuity, and endothelial cell count, were observed to be within acceptable ranges.
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