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Abstract
Acute angle-closure glaucoma (ACG) is an ocular emergency that can result in vision loss. In the literature, there are a limited number 
of studies reporting that sulfonamide-derived drugs could cause ACG. The case was a 68-year-old male who was started to be followed 
up with a diagnosis of bilateral primary open-angle glaucoma 3 years ago, and whose intraocular pressures were within normal limits 
with topical treatments. He presented with bilateral ocular pain, redness, blurred vision, headache, and nausea that started the day 
before. On examination, a sudden onset of bilateral myopic shift, choroidal effusion, and ACG was detected. Medical history revealed 
hydrochlorothiazide initiation 3 days ago for hypertension. Hydrochlorothiazide was suspected to be the cause of this clinical picture. 
After discontinuation of hydrochlorothiazide, along with administration of antiglaucomatous, anti-inflammatory, and cycloplegic agents, 
these changes were resolved within 2 weeks. It would be better for physicians to inform patients about these potential risks when 
prescribing hydrochlorothiazide-containing medications.
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Acute angle-closure glaucoma (ACG) is an ocular emergency 
that can result in vision loss. In the literature, there are 

a limited number of studies reporting that sulfonamide-
derived drugs such as topiramate, sulfasalazine, indapamide, 
and acetazolamide could cause ACG.[1-3] Hydrochlorothiazide 
is also a sulfonamide-derived drug used in hypertension 
treatment. The purpose of the study is to present findings 
related to bilateral acute myopic shift, choroidal effusion, and 
ACG occurring after hydrochlorothiazide initiation in a patient 
previously followed up with a diagnosis of bilateral primary 
open-angle glaucoma (POAG).

Case Report
The case was a 68-year-old male who was started to be 
followed up with a diagnosis of bilateral POAG 3 years 
ago, and whose intraocular pressures (IOP) were within 
normal limits with topical treatments. He was using fixed-
combination bimatoprost 0.03%/timolol 0.5% medication 
(Ganfort-Allergan) once daily and brimonidine tartrate 
0.15% (Alphagan P-Allergan) twice daily. This case presented 
to our clinic with bilateral ocular pain, redness, blurred 
vision, headache, and nausea that had started the day 
before. Medical history showed that systemic hypertension 

* The manuscript was orally presented at the Department of Ophthalmology, Faculty of Medicine, Ege University, Izmir, Türkiye in April 2025.

https://orcid.org/0000-0001-9020-3810
https://orcid.org/0000-0002-4307-3360


226 European Eye Research

had been diagnosed 3 days ago, and a combination of 5 mg 
ramipril and 25 mg hydrochlorothiazide (Delix 5 mg plus 
tablet, Sanofi-Aventis) had been started. Systemic inquiry 
revealed that he had no other accompanying systemic 
disease or medication use, but he had undergone cataract 
surgery on his left eye 2 months ago. Laboratory tests on 
admission showed normal serum sodium (141 mmol/L), 
potassium (4.8 mmol/L), and calcium (9.5 mmol/L) levels. At 
presentation, uncorrected visual acuity (VA) was counting 
fingers from 2 m in oculus dexter (OD), and 1/10 in oculus 
sinister (OS). Automatic-refraction examination showed 
myopia and astigmatism of −4.00 (−1.75 × 90°) diopters in 
OD and −2.00 (−1.00 × 115°) in OS. Best-corrected VA was 
1/10 in OD and 3/10 in OS. IOP was measured as 38 mmHg 
in OD and 36 mmHg in OS by Goldmann applanation 
tonometry. Anterior-segment examination revealed 
bilateral conjunctival hyperemia, microcystic corneal 
edema, anterior-chamber shallowness without pupillary 
block, right nuclear cataract, and left pseudophakia. 
On gonioscopy, according to Schaffer classification, the 
anterior-chamber angle (ACA) of the right eye was found 
to be appositionally grade 0 without peripheral anterior 
synechiae in the superior and nasal regions, whereas Grade 
1 in the inferior and temporal regions. In addition, ACA 
of the left eye was detected to be Grade 1 in the superior 
and nasal regions, whereas Grade 2 in the inferior and 
temporal regions. Anterior-chamber depth (ACD) was 
1.80 mm in OD and 2.35 mm in OS on biometry. The cup-
to-disc ratio was 0.6 in OD and 0.5 in OS using a slit lamp 
and a 90-diopter lens. Bilateral 360° choroidal effusions 
were observed during indirect ophthalmoscopy. Anterior 
segment-optical coherence tomography (AS-OCT) showed 
narrowing of the iridocorneal angle in both eyes. Magnetic 
resonance imaging (MRI) was also ordered to rule out 
other possible cranial and orbital pathologies. In our case, 
who was previously followed up for bilateral POAG, the 
presence of a history of hydrochlorothiazide initiation, 
bilateral involvement, absence of iris bombe, myopic 
status, and gonioscopic and ophthalmoscopic findings 
suggested secondary ACG related to sulfonamide-derived 
drugs. Therefore, the hydrochlorothiazide-containing 
antihypertensive drug was discontinued. In addition, since 
the topical antiglaucomatous medications he had been 
using previously contained a prostaglandin analog, the 
bimatoprost part was also stopped. Fixed-combination 
brimonidine tartrate 0.2%/timolol maleate 0.5% drops 
(Combigan-Allergan) twice daily were given as a new 
antiglaucomatous medication. IOP was also controlled 
by administering 20% mannitol intravenously at 1 g/

kg/day for 3 days. Cycloplegia was induced in both eyes 
using cyclopentolate hydrochloride 1% (Sikloplejin-Abdi 
Ibrahim) 3 times daily. Prednisolone acetate 1% drops 
(Pred Forte-Allergan) 4 times daily were started to reduce 
the inflammatory response. Following these treatments, 
myopic shift decreased, and choroidal effusion resolved 
within 2 weeks. At the 2nd-week examination after the 
initial presentation, automatic-refraction values were −2.25 
(−1.25 × 90°) in OD and −0.75 (−0.75 × 115°) in OS. Best-
corrected VA improved to 5/10 in OD and 10/10 in OS. IOP 
was measured as 14 mmHg in OD and 12 mmHg in OS. ACD 
increased to 3.41 mm in OD and 3.82 mm in OS. During 
1-year follow-up, there were no significant changes in the 
patient’s findings, and no recurrence was observed. MRI 
and AS-OCT images at admission and after treatment are 
given in Figures 1-4.

Discussion
Our patient, who was previously followed up for bilateral 
POAG, had a sudden onset of bilateral myopic shift, 
choroidal effusion, and ACG. Medical history revealed 
hydrochlorothiazide initiation 3 days ago due to systemic 
hypertension. Previous studies have reported that some 
systemic drugs containing the sulfonamide group might 
cause uveal effusion, ciliary body edema, reduced zonular 
tension, and anterior displacement of the lens-iris diaphragm 
through an idiosyncratic reaction.[1,3,4] As a result of these 

Fig. 1.	 Bilateral 360° choroidal effusions were detected on magnetic 
resonance imaging at the time of admission.
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ocular changes, transient myopia and secondary ACG may 
develop.[1,3-6] To distinguish pupillary block from angle 
closure in such a case, it is important to assess whether the 
closure mechanism is due to pupillary block or anterior 
rotation of the lens-iris diaphragm. In sulfonamide-derived 

drug-induced ACG, the mechanism is not due to pupillary 
block but due to ciliochoroidal effusion and anterior rotation 
of the lens-iris diaphragm.[1,3,4] The presence of a history of 
sulfonamide-derived drug initiation, bilateral involvement, 
absence of iris bombe, myopic status, and gonioscopic 
and ophthalmoscopic findings helps differentiate it.[1,4,5] 
In addition, acute primary angle closure with pupillary 
block is often unilateral and is mostly observed in elderly 
and hyperopic individuals.[1] Based on the clinical findings 
and medical history, we considered that this clinical picture 
was due to hydrochlorothiazide initiation. Therefore, 
hydrochlorothiazide was discontinued. Although the primary 
mechanism causing choroidal effusion is not fully understood, 
it may be related to hyponatremia, prostaglandin-mediated 
effects, or carbonic anhydrase enzyme inhibition.[2,3,7,8] 
The previous case report associated hydrochlorothiazide-
induced bilateral acute ACG with hyponatremia as a 
potential contributing factor.[7] However, in our patient, 
serum sodium and other electrolytes were within normal 
limits, suggesting that the mechanism of angle closure was 
not electrolyte-mediated. Prostaglandin analogs used in 
glaucoma treatment were also reported to be associated 
with ciliary body edema and secondary ACG.[1,9] Hence, the 
fixed-combination drug containing a prostaglandin analog, 
which our patient had been using previously, was changed. 
In addition, it was stated that ACG induced by sulfonamide-
derived drugs might have an underlying inflammatory 

Fig. 2.	 Bilateral choroidal effusions were no longer visible on magnetic 
resonance imaging after treatment.

Fig. 3.	 Anterior segment optical coherence tomography images of the right and left eyes at the time of 
admission are shown, respectively.

Fig. 4.	 Anterior segment optical coherence tomography images of the right and left eyes after treat-
ment were given, respectively.
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component.[1] For this reason, he was started on steroid 
medication to reduce the inflammatory response. Although 
cross-sensitivity between sulfonamide derivatives is rare, it 
is advisable to avoid using carbonic anhydrase inhibitors 
in the treatment of secondary ACG that may occur in these 
patients.[4,10] Therefore, acetazolamide, which contains a 
sulfonamide group, was not preferred for reducing IOP. In 
a patient with a cloudy cornea and high IOP, cycloplegic 
measurement may not be the initial choice. However, it 
becomes important in cases of forward rotation of the lens-
iris diaphragm caused by ciliochoroidal effusion, which is a 
common mechanism in non-pupillary block angle-closure 
induced by sulfonamide derivatives.[1,3] In our case, based 
on bilateral involvement, absence of iris bombe, myopic 
status, and gonioscopic and ophthalmoscopic findings, 
the topical cyclopentolate was used. In ACG induced by 
sulfonamide-derived drugs, cycloplegic agents can be given 
to relax ciliary muscles, causing the lens-iris diaphragm 
to shift posteriorly. This increases ACD and opens the 
narrow angle.[1,6] In our patient, using pilocarpine (a miotic 
agent) instead of cycloplegics would worsen the clinical 
picture. Pilocarpine causes anterior rotation of the lens-iris 
diaphragm and may exacerbate the angle closure. Therefore, 
cycloplegics are the preferred agents.[1,6] Similarly, since the 
angle-closure mechanism in these cases is not associated 
with pupillary block, peripheral iridotomy or iridectomy is 
ineffective.[1,4,5] YAG laser iridotomy would not have relieved 
the ciliochoroidal effusion or anterior rotation of the lens-
iris diaphragm. Although primary ACG is often considered 
in the differential diagnosis of secondary ACG induced by 
sulfonamide-derived drugs, primary ACG is rarely bilateral.[1]

Conclusion
In cases with bilateral acute myopic shift, choroidal effusion, 
and ACG, hydrochlorothiazide use should be questioned. 
Discontinuation of hydrochlorothiazide, along with 
administration of antiglaucomatous, anti-inflammatory, 
and cycloplegic agents, can lead to resolution of sudden 
ocular changes. It would be better for physicians to inform 
patients about these potential risks when prescribing 
hydrochlorothiazide-containing medications.
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