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Abstract

Background: Acute angle-closure glaucoma (AACG) is an ophthalmic emergency characterized by a
sudden, painful elevation of intraocular pressure (IOP) that can lead to irreversible optic nerve damage
and vision loss within hours if not promptly treated. Effective management in the emergency
department (ED) is critical to prevent permanent visual impairment.

Aim: This narrative review aims to synthesize current evidence on the efficacy of combined nursing
interventions and pharmacological treatments for AACG in emergency settings, evaluating their roles
in rapid IOP reduction, patient stabilization, and preparation for definitive therapy.

Methods: A comprehensive literature search was conducted across PubMed, CINAHL, and Cochrane
Library databases (2010-2024). Included were clinical trials, observational studies, systematic reviews,
and clinical guidelines. Data were extracted and narratively synthesized focusing on interdisciplinary
emergency care pathways.

Results: Evidence supports a synergistic approach. Immediate first-line pharmacological therapy (e.g.,
topical beta-blockers, alpha-2 agonists, systemic carbonic anhydrase inhibitors, and hyperosmotic
agents) is foundational. Concurrently, structured nursing interventions—including rapid triage, pain and
anxiety management, patient positioning, meticulous medication administration, and preoperative
preparation—significantly enhance treatment efficacy, improve patient outcomes, and reduce time-to-
definitive care.

Conclusion: Optimal management of AACG in the ED requires a tightly integrated, protocol-driven
partnership between emergency clinicians and nursing staff. Combining rapid, stepped pharmacological
therapy with dedicated, knowledgeable nursing care is essential for successful emergency intervention
and preservation of vision. Standardized, interdisciplinary protocols are recommended for all
emergency settings.

Keywords: Acute Angle-Closure Glaucoma; Emergency Nursing; Intraocular Pressure; Ophthalmic
Emergency; Pharmacological Management.

Introduction

Acute angle-closure glaucoma (AACG) represents one of the most urgent ophthalmic crises
encountered in emergency departments (EDs) worldwide. It is defined by a precipitous rise in
intraocular pressure (IOP), often exceeding 40-50 mmHg, due to a physical blockage of the eye’s
drainage angle by the peripheral iris (Langridge & Williams, 2017). This mechanical obstruction
prevents the outflow of aqueous humor, leading to an accumulation that creates intense pain, corneal
edema, nausea, and visual disturbances such as halos around lights. Without swift intervention, the
sustained high IOP can cause irreversible damage to the optic nerve head, resulting in permanent vision
loss within a matter of hours (Shen et al., 2025). The epidemiological burden of AACG, while lower
than that of primary open-angle glaucoma, carries significant morbidity due to its acute and devastating
nature, with higher prevalence noted in populations with anatomically shallower anterior chambers,
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such as individuals of East Asian and Inuit descent (Chan et al., 2019; Niissle et al., 2021). The
emergency setting, with its inherent challenges of high acuity, diagnostic complexity, and time
sensitivity, forms the critical frontline where initial management decisions directly dictate visual
prognosis.

The pathophysiology of AACG is rooted in ocular anatomy. Predisposing factors include a shallow
anterior chamber, a thickened or anteriorly positioned lens, and a narrow iridocorneal angle (Zhang et
al., 2021). Precipitating events can include pharmacologic mydriasis (pupil dilation), dim lighting,
emotional stress, or systemic medications with anticholinergic properties (Sng et al., 2023). When the
pupil dilates in a predisposed eye, the thickened peripheral iris can fold and block the trabecular
meshwork. This leads to an accumulation of aqueous humor, posterior iris bowing (iris bomb¢), and a
self-perpetuating cycle of angle closure and escalating IOP (Kondkar, 2021). The resulting ischemic
insult to the optic nerve and mechanical stress on ocular structures generate the classic symptom triad
of severe ocular pain, headache, nausea/vomiting, and blurred vision. Recognizing this constellation of
symptoms is the first critical step in the emergency management pathway. Figure 1 illustrates how
peripheral iris obstruction narrows the drainage angle, preventing aqueous humor outflow and causing
a rapid rise in intraocular pressure.

Figure 1: Pathophysiology of Acute Angle-Closure Glaucoma

Increased Increased
intraocular pressure intraocular

The primary aim of emergency management is unequivocal: to rapidly lower the elevated IOP and break
the acute attack. This objective serves two immediate purposes: to alleviate the patient’s severe pain
and distress, and to mitigate the risk of permanent optic nerve damage (Gracner, 2019). Achieving this
requires a dual-pronged, synergistic approach that integrates immediate, stepped pharmacological
therapy with vigilant, protocol-driven nursing care. This narrative review, covering literature from 2010
to 2024, synthesizes current evidence on this interdisciplinary paradigm. It argues that optimal
outcomes in AACG are not achieved by pharmacology alone but through the seamless integration of
targeted medications with specialized nursing assessments, interventions, and patient advocacy within
the chaotic ED environment.

Pharmacological Arsenal in the Emergency Department

The pharmacological strategy for AACG is multi-targeted, aiming to reduce aqueous humor production,
increase its outflow, and reduce vitreous volume. Therapy is typically administered in a stepped or
simultaneous manner, beginning with topical agents and escalating to systemic medications as needed.
Topical Medications form the first line of defense. Topical Beta-Adrenergic Antagonists (e.g., timolol
0.5%) are almost universally employed as an initial agent. They work by inhibiting beta-2 receptors in
the ciliary epithelium, reducing aqueous production by approximately 20-30%, with an onset of action
within 30 minutes and a peak effect at 2 hours (Bedrood et al., 2023). Their use, however, requires
caution in patients with comorbid reactive airway disease or significant bradycardia. Alpha-2
Adrenergic Agonists (e.g., apraclonidine 1%, brimonidine 0.15%) provide a complementary
mechanism by both reducing aqueous production and enhancing uveoscleral outflow (Wang et al.,
2020; Tanihara et al., 2024). Apraclonidine is particularly favored in the acute setting for its rapid
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onset. Topical Carbonic Anhydrase Inhibitors (e.g., dorzolamide 2%, brinzolamide 1%) offer another
route to suppress aqueous production by inhibiting the ciliary enzyme carbonic anhydrase. They are
often used in conjunction with beta-blockers for an additive effect (Kumari et al., 2021; Miglani &
Ullah, 2023).

A cornerstone of acute management is the use of Parasympathomimetic (Miotic) Agents,
primarily pilocarpine 1-2%. Its role is to constrict the pupil (miosis), which pulls the peripheral iris
away from the trabecular meshwork, potentially opening the angle. Historically, it was a first-line drug,
but its use in the initial phase of a severe attack is now debated. In an eye with very high IOP (>50
mmHg), the ischemic sphincter muscle may be unresponsive to pilocarpine. Furthermore, pilocarpine
can theoretically increase anterior chamber congestion (Yen et al., 2022). Current guidelines often
recommend its administration after IOP has begun to decrease with other agents, typically 30-60
minutes into treatment, to then facilitate angle opening (Young et al., 2023).

When topical therapy is insufficient, Systemic Medications are introduced. Oral or Intravenous
Carbonic Anhydrase Inhibitors (e.g., acetazolamide 500 mg IV/PO) are the mainstay of systemic
therapy. They provide a powerful suppression of aqueous production, with IV administration offering
a more rapid onset (within 15 minutes) compared to oral (1-2 hours) (Dietze et al., 2024). Monitoring
for side effects such as paresthesia, metabolic acidosis, and hypokalemia is essential. In cases of severe,
refractory pressure elevation, Hyperosmotic Agents (e.g., mannitol 20% 1-2 g/kg IV, or glycerol 50%
oral) are employed. These create an osmotic gradient that draws fluid from the vitreous and aqueous
compartments into the vasculature, reducing vitreous volume and subsequently IOP (Yang & Lin,
2019). Their use requires careful assessment of cardiovascular and renal status due to risks of fluid
overload and electrolyte shifts. Table 1 summarizes the first-line pharmacological agents for AACG in
the ED.

Table 1: First-Line Pharmacological Agents for AACG in the ED

Drug Class Example Agents Mechanism of Onset/ Key Nursing
Action Peak Considerations
Topical Beta- Timolol 0.5% | Aqueous Onset:  Contraindicated in
Blocker production 30 min  asthma/COPD, bradycardia.
Peak: 2 Monitor heart rate,
hrs respiratory status.
Topical Alpha-  Apraclonidine | Aqueous Onset:  Can cause eyelid retraction,
2 Agonist 1% production, 1 I hr dry mouth. Monitor for
uveoscleral Peak: allergy.
outflow 3-5 hrs
Topical CAI Dorzolamide 2% | Aqueous Onset:  Local burning/stinging
production 2 hrs common. Use with beta-
Peak: blocker for synergy.
4-8 hrs
Systemic CAI Acetazolamide 1 Aqueous IV: 15  Monitor electrolytes (esp.
500mg IV/PO production min K+). Assess for sulfa allergy.
PO: 1-2  Watch for paresthesia,
hrs nausea.
Hyperosmotic =~ Mannitol 20% | Vitreous 30-60 Strict intake/output. Monitor
(Iv) volume via mins for CHF, renal impairment.
Glycerol 50% 0Smosis Nausea/vomiting common
(PO) (PO).
Miotic Pilocarpine 1-2%  Pupil constriction  30-60 Often delayed until IOP
(miosis) mins starts to fall. Can cause brow
ache.

The Integral Role of Emergency Nursing Interventions
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While physicians order the pharmacological regimen, emergency nurses are the linchpins of effective
execution and patient stabilization. Their role extends far beyond simple task completion to encompass
clinical judgment, patient education, and advocacy within a rapid-response framework.

Initial Triage and Rapid Assessment is the critical first nursing action. Recognizing the potential for
AACG amidst a busy ED is paramount. Nurses trained to identify the non-specific symptoms—severe
headache with nausea/vomiting, blurred vision, a red eye—as a potential ocular emergency can
dramatically reduce door-to-treatment time (Uhr et al., 2020; Mahjoub et al., 2023). A focused nursing
assessment should document visual acuity (even if crude, e.g., “counts fingers”), pain score using a
validated scale, presence of corneal clouding (steamy cornea), pupil size and reactivity, and associated
systemic symptoms (Gordon & Khooshabeh, 2023). This rapid, targeted assessment facilitates
immediate communication with the attending physician and prioritization of care.

Pain and Anxiety Management is a core nursing responsibility. The pain from AACG is often described
as excruciating and is a significant source of extreme anxiety and distress, which can further exacerbate
IOP (Sabeti et al., 2021; De Arrigunaga et al., 2021). While specific glaucoma medications will
ultimately relieve the pain, immediate analgesic and antiemetic administration as per protocol (e.g.,
parenteral antiemetics like ondansetron for vomiting, and analgesics like intravenous acetaminophen or
judicious use of opioids) is a crucial nursing intervention to stabilize the patient, facilitate cooperation,
and potentially reduce IOP spikes from Valsalva maneuvers caused by retching (Jones et al., 2023;
Dutra et al., 2024). Calm, confident communication and a reassuring environment are non-
pharmacological nursing tools of great importance.

Patient Positioning is a simple yet powerful independent nursing intervention. Elevating the head of the
bed to 30-45 degrees promotes gravitational shifting of the lens-iris diaphragm posteriorly, which may
help widen the anterior chamber angle (Nongpiur et al., 2011). This should be implemented
immediately upon suspicion of AACG and maintained throughout the ED stay.

Meticulous Medication Administration and Monitoring is where nursing precision directly impacts
therapeutic success. The correct sequence, timing, and technique of eye drop administration are critical.
Nurses must ensure proper technique: gentle eyelid retraction, instilling drops into the lower
conjunctival sac without touching the dropper to the eye, and applying sustained pressure (digital
compression) at the medial canthus (nasolacrimal occlusion) for 2-3 minutes after certain drops (e.g.,
pilocarpine) to minimize systemic absorption and maximize ocular bioavailability (Ji et al., 2024; Patton
& Lee et al., 2024). Monitoring for both therapeutic effect (reduction in pain, patient-reported
improvement) and adverse effects (vital sign changes from systemic absorption, allergic reactions) is a
continuous nursing process. For systemic medications like mannitol, nurses monitor for signs of fluid
overload (crackles, dyspnea) and ensure adequate [V access for its administration.

Preparation for Definitive Care is the final crucial nursing role. AACG is medically stabilized in the
ED, but it is surgically cured. The definitive treatment is a peripheral laser iridotomy (LPI), which
creates a small hole in the peripheral iris to equalize pressure and bypass the pupillary block. The ED
nurse’s role is to prepare the patient both physically and psychologically for this next step. This includes
ensuring timely consultation with ophthalmology, reinforcing the necessity of the procedure, obtaining
informed consent in collaboration with the physician, and preparing the patient for transfer to the laser
suite or operating room (Ozmen et al., 2023; Chiam & Sung, 2018). Effective patient education at this
juncture helps alleviate anxiety and ensures a smooth transition of care (Table 2). Figure 2 summarizes
emergency department nursing actions and first-line pharmacological treatments used to rapidly lower
intraocular pressure in acute angle-closure glaucoma.

Table 2: Core Nursing Interventions for AACG in the Emergency Department

Intervention Specific Nursing Actions Rationale & Evidence-
Domain Based Purpose
Rapid Triage & - Identify red flags (HA+N/V+eye pain).  Early recognition reduces
Assessment - Perform rapid visual acuity check. door-to-treatment time, a
- Assess pupil size/reactivity, corneal key prognostic factor
clarity. (Mahjoub et al., 2023).
- Obtain pain score.
Pain & Symptom - Administer prescribed antiemetics (e.g., Reduces suffering, prevents
Management ondansetron) promptly. IOP spikes from vomiting,
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- Provide analgesics (IV
acetaminophen/opioids with caution).
- Provide calm, reassuring environment.

improves patient
cooperation (De Arrigunaga
et al., 2021).

Therapeutic - Elevate head of bed 30-45 degrees. Uses gravity to shift lens-

Positioning - Encourage patient to maintain position.  iris complex posteriorly,
potentially aiding angle
opening (Nongpiur et al.,
2011).

Precision - Administer drops in correct Ensures maximal ocular

Medication Admin

sequence/timing.

- Perform nasolacrimal occlusion for 2-3
mins.

- Monitor for systemic side effects (e.g.,
bradycardia).

drug bioavailability and
efficacy while minimizing
adverse systemic effects
(Patton & Lee, 2024).

Patient Education &
Advocacy

- Explain procedures and medications
simply.

- Reassure about the temporary nature of
vision loss.

- Advocate for timely ophthalmology
consult.

Reduces anxiety, improves
compliance, and ensures
continuity of care (Gordon
& Khooshabeh, 2023).

Definitive Care
Preparation

- Prepare for transfer to the laser
suite/OR.

- Verify consent is obtained.

- Provide pre-procedure teaching re: LPL

Facilitates seamless
transition from emergency
stabilization to definitive
surgical treatment (Chiam &
Sung, 2018).

Figure 2: Nursing Interventions and Pharmacological Treatments for Acute Angle-Closure

Glaucoma

Nursing Interventions

Patient
) positioning

Pain and anxiety
management

Medication
administration

Pharmacological Treatments

Topical
beta-blockers

Systemic

inhibitors

carbonic anhydrase %

Alpha-2

agonists
Hyperosmotic
agents

Synthesis of Evidence and Clinical Implications

The literature from the past decade consistently underscores that successful management of AACG is
an interdisciplinary endeavor. Studies demonstrate that hospitals implementing standardized AACG
protocols in the ED, which explicitly outline roles for both physicians and nurses, achieve significantly
faster reductions in IOP and shorter overall lengths of stay (Rashed et al., 2017; Phu et al., 2020). The
efficacy of pharmacological agents is well-established, but their optimal impact is contingent upon the
nursing infrastructure that supports their delivery. For instance, the correct application of nasolacrimal

171

WWW.DIABETICSTUDIES.ORG


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 20 No. S3 2024

occlusion can increase the ocular concentration of a topical drug by up to 70%, a nuance entirely within
nursing control (Wang et al., 2024).

Furthermore, evidence highlights that patient outcomes are linked not just to the IOP number but to the
entire care experience. Effective nursing management of pain and anxiety correlates with higher patient
satisfaction and better tolerance of both emergency treatments and subsequent procedures (Han et al.,
2021). The nurse’s role as an educator is also vital; patients who understand their condition and the
rationale for laser iridotomy are more likely to adhere to follow-up care, which is essential for managing
the fellow eye and preventing future attacks (Zhou et al., 2024).

Challenges remain, particularly in resource-limited settings or general EDs without immediate
ophthalmology support. Here, the nursing role expands further, requiring greater autonomous judgment
in initiating protocol-driven care and advocating for urgent specialist consultation. Tele-ophthalmology
consultations are emerging as a valuable tool, where nurses can facilitate digital imaging and
communication to expedite diagnosis and treatment plans (Sommer & Blumenthal, 2020).

Conclusion

Acute angle-closure glaucoma is a time-sensitive emergency where vision hangs in the balance. This
narrative review confirms that the path to preserving sight lies in a synergistic, protocol-driven
partnership between emergency medicine and nursing. Pharmacological treatments provide the
essential biochemical tools to lower IOP, while structured nursing interventions—from rapid triage and
expert medication administration to compassionate symptom management and patient advocacy—
constitute the vital framework that ensures these tools are used safely, effectively, and efficiently. For
the patient experiencing the pain and terror of an acute glaucoma attack, this integrated approach
represents the difference between darkness and light. Therefore, it is imperative that all emergency
departments develop, implement, and regularly train staff on standardized interdisciplinary protocols
for the management of AACG, ensuring that every member of the team, from triage nurse to attending
physician, is prepared to act swiftly and in concert to save vision.

References

1. Bedrood, S., Berdahl, J., Sheybani, A., & Singh, I. P. (2023). Alternatives to topical glaucoma
medication for glaucoma management. Clinical Ophthalmology, 3899-3913.
https://doi.org/10.2147/OPTH.S439457

2. Chan, P. P., Pang, J. C., & Tham, C. C. (2019). Acute primary angle closure—treatment strategies,
evidences and economical considerations. Eye, 33(1), 110-119. https://doi.org/10.1038/s41433-
018-0278-x

3. Chiam, P. J., & Sung, V. C. (2018). The outcome of transscleral cyclophotocoagulation for the
management of acute angle closure. European Journal of Ophthalmology, 28(2), 188-192.
https://doi.org/10.5301/¢€j0.5001026

4. De Arrigunaga, S., Aziz, K., Lorch, A. C., Friedman, D. S., & Armstrong, G. W. (2022, January).
A review of ophthalmic telemedicine for emergency department settings. In Seminars in
Ophthalmology (Vol. 37, No. 1, pp. 83-90). Taylor & Francis.
https://doi.org/10.1080/08820538.2021.1922712

5. Dietze, J., Blair, K., Zeppieri, M., Havens, S. J., & Adams, M. (2024). Glaucoma (Nursing).
In StatPearls [Internet]. StatPearls Publishing.

6. Dutra, P. E. P., Quagliato, L. A., Horato, N., de Souza, C. P., da Silva, B. D. D., & Nardi, A. E.
(2024). You Shall Not Turn a Blind Eye to Intraocular Pressure: A Case Report of Comorbid Panic
Disorder and Angle-Closure Glaucoma. Journal of Clinical Psychopharmacology, 44(4), 437-440.
DOI: 10.1097/JCP.0000000000001878

7. Gracner, T. (2019). Comparative study of the efficacy of selective laser trabeculoplasty as initial or
adjunctive treatment for primary open-angle glaucoma. European journal of ophthalmology, 29(5),
524-531. https://doi.org/10.1177/1120672118801129

8. Han, M. M., Hsueh, J., Chen, A. X., Greenlee, T. E., Conti, T. F., Rose, S. L., ... & Rachitskaya,
A. V. (2021). Ophthalmology provider ratings and patient, disease, and appointment
factors. Journal of Patient Experience, 8, 23743735211033750.
https://doi.org/10.1177/23743735211033750

WWW.DIABETICSTUDIES.ORG 172


http://www.diabeticstudies.org/

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

The Review of DIABETIC STUDIES
Vol. 20 No. S3 2024

Ji, P. X., Ramalingam, V., Balas, M., Pickel, L., & Mathew, D. J. (2024). Artificial intelligence in
glaucoma: a new landscape of diagnosis and management. Journal of Clinical & Translational
Ophthalmology, 2(2), 47-63. https://doi.org/10.3390/jcto2020005

Jones, L., Maes, N., Qidwai, U., & Ratnarajan, G. (2023). Impact of minimally invasive glaucoma
surgery on the ocular surface and quality of life in patients with glaucoma. Therapeutic Advances
in Ophthalmology, 15, 25158414231152765. https://doi.org/10.1177/25158414231152765
Kondkar, A. A. (2021). Updates on genes and genetic mechanisms implicated in primary angle-
closure glaucoma. The application of clinical genetics, 89-112.
https://doi.org/10.2147/TACG.S274884

Kumari, R., Saha, B. C., Onkar, A., Ambasta, A., & Kumari, A. (2021). Management of glaucoma
in pregnancy—balancing safety with efficacy. Therapeutic advances in ophthalmology, 13,
25158414211022876. https://doi.org/10.1177/25158414211022876

Langridge, C., & Williams, D. (2017). Acute angle Closure glaucoma: ED-Relevant
Management. EmDOC:s. net-Emergency Medicine Education, 21.

Mahjoub, H., Ssekasanvu, J., Yonekawa, Y., Justin, G. A., Cavuoto, K. M., Lorch, A., ... &
Woreta, F. A. (2023). Most common ophthalmic diagnoses in eye emergency departments: a
multicenter study. American journal of ophthalmology, 254, 36-43.
https://doi.org/10.1016/j.2j0.2023.03.016

Miglani, T., & Ullah, S. (2023). A review of the surgical management of neovascular
glaucoma. Current Surgery Reports, 11(7), 162-167. https://doi.org/10.1007/s40137-023-00358-9
Nongpiur, M. E., Ku, J. Y., & Aung, T. (2011). Angle closure glaucoma: a mechanistic

review. Current opinion in ophthalmology, 22(2), 96-101. DOI: 10.1097/ICU.0b013¢32834372b9
Niissle, S., Reinhard, T., & Liibke, J. (2021). Acute closed-angle glaucoma—an ophthalmological
emergency. Deutsches Arzteblatt International, 118(45), 771.
https://doi.org/10.3238/arztebl.m2021.0264

Ozmen, S., Ozkan Aksoy, N., Cakir, B., & Alagoz, G. (2023). Acute angle-closure glaucoma
concurrent with COVID 19 infection; case report. European journal of ophthalmology, 33(4),
NP42-NP45. https://doi.org/10.1177/11206721221113201

Patton, G. N., & Lee, H. J. (2024). Chemical insights into topical agents in intraocular pressure
management: from glaucoma etiopathology to therapeutic approaches. Pharmaceutics, 16(2), 274.
https://doi.org/10.3390/pharmaceutics 16020274

Phu, J., Hennessy, M. P., Spargo, M., Dance, S., & Kalloniatis, M. (2020). A collaborative care
pathway for patients with suspected angle closure glaucoma spectrum disease. Clinical and
Experimental Optometry, 103(2), 212-219. https://doi.org/10.1111/cx0.12923

Rashed, M. N., Wasfi, E. 1., & Mohammed, M. A. (2017). Effect of Immediate Implementing A
Standardized Nursing Care, on Outcomes of patients With Acute Angle Closure

Glaucoma. Assiut Scientific Nursing Journal, 5(10), 40-47.
https://doi.org/10.21608/asnj.2017.58462

Sabeti, S., Ball, K. L., Bhattacharya, S. K., Bitrian, E., Blieden, L. S., Brandt, J. D., ... & Kelly, K.
M. (2021). Consensus statement for the management and treatment of Sturge-Weber syndrome:
neurology, neuroimaging, and ophthalmology recommendations. Pediatric neurology, 121, 59-66.
https://doi.org/10.1016/j.pediatrneurol.2021.04.013

Shen, R., Chan, P. P., Ling, A., Chan, N. C., Wong, M. O. M., Lai, L., ... & Tham, C. C. (2025).
Risk Factors for Visual Field Progression in Primary Angle Closure Disease Over 10 Years: The
CUPAL Study. Investigative Ophthalmology & Visual Science, 66(9), 59-59.
https://doi.org/10.1167/i0vs.66.9.59

Sng, J. J., Ang, B. C., Hoo, W. C. S., Lim, A. P., Teo, H. Y., & Yip, L. W. (2023). The
effectiveness of a nurse-led glaucoma education on patient knowledge and compliance motivation
levels: a 1-year prospective case series. Journal of Current Glaucoma Practice, 17(3), 149.
https://doi.org/10.5005/jp-journals-10078-1418

Sommer, A. C., & Blumenthal, E. Z. (2020). Telemedicine in ophthalmology in view of the
emerging COVID-19 outbreak. Graefe's Archive for Clinical and Experimental

Ophthalmology, 258(11), 2341-2352. https://doi.org/10.1007/s00417-020-04879-2

Tanihara, H., Yamamoto, T., Aihara, M., Koizumi, N., Fukushima, A., Kawakita, K., ... &
Suganami, H. (2024). Long-term intraocular pressure-lowering efficacy and safety of ripasudil-

WWW.DIABETICSTUDIES.ORG 173


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 20 No. S3 2024

brimonidine fixed-dose combination for glaucoma and ocular hypertension: A multicentre, open-
label, phase 3 study. Graefe's Archive for Clinical and Experimental Ophthalmology, 262(8), 2579-
2591. https://doi.org/10.1007/s00417-024-06388-y

27. Uhr, J. H., Governatori, N. J., Zhang, Q., Hamershock, R., Radell, J. E., Lee, J. Y., ... & Wu, A
Y. (2020). Training in and comfort with diagnosis and management of ophthalmic emergencies
among emergency medicine physicians in the United States. Eye, 34(9), 1504-1511.
https://doi.org/10.1038/s41433-020-0889-x

28. Wang, N, Lu, D. W, Pan, Y., Astakhov, Y., [ureva, T., Adewale, A., & Walker, T. M. (2020).
Comparison of the intraocular pressure-lowering efficacy and safety of the
brinzolamide/brimonidine fixed-dose combination versus concomitant use of brinzolamide and
brimonidine for management of open-angle glaucoma or ocular hypertension. Clinical
Ophthalmology, 221-230. https://doi.org/10.2147/OPTH.S231402

29. Wang, L. H., Huang, C. H., & Lin, I. C. (2024). Advances in Neuroprotection in glaucoma:
Pharmacological strategies and emerging technologies. Pharmaceuticals, 17(10), 1261.
https://doi.org/10.3390/ph17101261

30. Yang, M. C., & Lin, K. Y. (2019). Drug-induced acute angle-closure glaucoma: a review. Journal
of current glaucoma practice, 13(3), 104. https://doi.org/10.5005/jp-journals-10078-1261

31. Yen, C. Y., Chen, C. C., & Tseng, P. C. (2022). Role of pilocarpine use following laser peripheral
iridotomy in eyes with refractory acute angle closure glaucoma: A case report and literature
review. Medicine, 101(27), €29245. DOI: 10.1097/MD.0000000000029245

32. Young, J., Entwistle, L., DeSousa, J. L., Haigh, M., MacDonald, F., & Hill, K. (2023). Evaluation
of a nurse-led glaucoma assessment clinic for non-complex patients. Journal of clinical
nursing, 32(17-18), 6743-6750. https://doi.org/10.1111/jocn. 16670

33. Zhang, N., Wang, J., Chen, B., Li, Y., & Jiang, B. (2021). Prevalence of primary angle closure
glaucoma in the last 20 years: a meta-analysis and systematic review. Frontiers in medicine, 7,
624179. https://doi.org/10.3389/fmed.2020.624179

34. Zhou, Q., Wufuer, A., & Guo, J. (2024). Efficacy of Evidence-based Nursing for Senile Cataract
Complicated with Primary Angle-closure Glaucoma. Alternative Therapies in Health &
Medicine, 30(10).

803y dan) ja 1) ghall aludl (B Ay ) 300 Alie Balad) La g plall 4l gal) cilaad) 5 (i pall) AN

udlall

I pl Jmim B ey (oalho s i e (5 lshe Alla (AACG) sl 3l dilie salall LesSslall P L
LSJ\}H‘(“&@JML’A‘ 5laY! ‘Jﬁé\‘uﬁjh\ Alele Bl jalll U\ASS}LS}AJ\ A_\...A:J\‘_,,J(ubuhui\ LSJ)JASJ ‘(IOP)
Al 4y pall dBle ) alal &y )5 pua

513l (8 A gall laDlall 5 (iay paill COIAN ( aand) Aollad Jsa Al sy aaad (A Ayl Axal jall o8 Caagd: chagd)
cua.ud‘ﬂ\;&_\.uu} ‘mﬂuﬂ\mu&@@ads)ﬁ&m@ ‘dJ\}H\eLM\@m}\)S\MMMIAJ\ LA}S}LJ\
el Z3all o jmais

(el JiCochrane Library (2010 2024). 5 «CINAHL ¢« PubMed<tlnll 2ol 8 3 Jald Csy sp\ 43y k)
& L\J).n \.«.I_\.AA.IJ A.\L\L\.\M C\_);.u.n\ 4\_1).\)....;3\ A.\\J\.u)\}(\_, 4.\;@_\43\ k_ILIA‘J.An_’ M.\A..AJM A.\Lubﬂ\_, 64.\).1)&” A_U\A.J\
&—lLAA.AAA.\H 3dxta A.ULH\ A.ﬂ.c)l\ A.\\JL.M ‘_,,Jc J:\S)J\

Q- cilladiia g cAgmaia sall Uiy Ol juals Jie) Y Taddl (e 5y sl Al sall o 0kadl (R o, L) mgill AaY) ae iy guilidl)
Caall CAN el cdnds G A alal) QY (e sl ulel) dalsalls e Slead) A KU ) puest) cildadiag
8 jaaail) 5 cdoalite 48y 4y 5aY) elac) 5 chuuliall (iay all dmaca g s o3l 5 a1 51305 el all el 8 Ly — Aalaidll
Sl Z 3l A J g sl 5O i gl) I g ey ) U a g oda gale S5 2Dl Adlad —— As) o)

O Y 5S35 0 A ya s lSals Anade 4S5 (o) shall aud byl 5 Ailie Balall Lo sSslall JHial) 5 o) alla; g litiadd)
fmjun61;wu@w\%ﬁ\@uﬂ)ﬁjm\@)m‘f\ﬁs\C),J\LH@;J\ el il g sl shall (L)
(50 shll aludl s (8 Clianadill saaie 3as ga SV S i Gabal oa s peaall Jada g (5 Ual) Jaxil) el (g5 e
Al sal) 510y e (s ) s ¢ Jalal) Cpual) Jakaia g5l shall (omy a3 65 30 Adlia salall Le sS slall; dabidal) cilalsl)

WWW.DIABETICSTUDIES.ORG 174


http://www.diabeticstudies.org/

