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Efficacy of Care and Antibiotic Use for Chalazia and Hordeola
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Alan W. Kong, BS1, Linyan Wang, MD2,†, Robert C. Kersten, MD2, Bryan J. Winn, MD2, 
Seanna R. Grob, MD2, M. Reza Vagefi, MD2

1School of Medicine, University of California San Francisco, San Francisco, CA.

2Department of Ophthalmology, University of California San Francisco, San Francisco, CA.

Abstract

Objectives: To evaluate whether use of an antibiotic improves the efficacy of care for a 

chalazion or hordeolum.

Methods: A cross-sectional retrospective review was performed. All patients treated for a newly 

diagnosed chalazion or hordeolum at the University of California, San Francisco from 2012 to 

2018 were identified. Patients were excluded when clinical notes were inaccessible or there was 

inadequate documentation of treatment modality or outcome. Patient demographics, setting of 

initial presentation, treatment modalities, antibiotic use, and outcomes were analyzed.

Results: A total of 2,712 patients met inclusion criteria. Management with an antibiotic was 

observed in 36.5% of patients. An antibiotic was 1.53 times (95% CI, 1.06–2.22, p = 0.025) more 

likely to be prescribed in emergency or acute care setting for a chalazion. Older age was associated 

with a higher risk of receiving an antibiotic for a hordeolum (adjusted RR 1.07 per decade, 95% 

CI, 1.05–1.11, p <0.001). The addition of an antibiotic to conservative measures for a chalazion 

(adjusted RR, 0.97, 95% CI, 0.89–1.04, p = 0.393) or hordeolum (adjusted RR, 0.99, 95% CI, 

0.96–1.02, p = 0.489) was not associated with an increased likelihood of treatment success.

Conclusion: Though frequently prescribed, an antibiotic is unlikely to improve the resolution of 

a chalazion or hordeolum.

Keywords
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A chalazion is a benign eyelid lesion associated with blepharitis that typically presents 

as a subacute tender nodule arising from an obstructed meibomian gland characterized 

by lipogranulomatous inflammation.1,2 In contrast, a hordeolum is an acute bacterial 
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infection of the eyelid typically caused by the Staphylococcus genus and is divided between 

those originating from an eyelash follicle and adjacent glands of Zeis or Moll (external) 

versus those arising from a meibomian gland (internal).3 This nomenclature is often used 

interchangeably despite differing etiologies. They represent the second leading cause of 

nonemergent, eye-related emergency department visits in the U.S. accounting for more than 

100,000 visits a year.4 Both entities are typically self-limiting and resolve with conservative 

measures, including warm compresses and eyelid hygiene.5,6 If initial therapy fails, the use 

of intralesional steroid (ILS) injection for a chalazion and/or incision and drainage (I&D) for 

either is effective.7,8

Antibiotics are not indicated for the treatment of a chalazion, yet they are often prescribed 

with the endorsement for their use when there is associated severe blepharitis, blepharitis 

associated rosacea, or chronic chalazia.9,10 In contrast, antibiotics are thought to shorten 

the duration and severity of a hordeolum, though there is a paucity of evidence to support 

this.11 Judicious use of antibiotics is especially germane when considering that nearly 

one-third of outpatient antibiotic prescriptions for common conditions are unnecessary 

or inappropriate.12 Moreover, in the United States alone, antibiotic-resistant infections 

affect 2.8 million people and cause over 35,000 deaths per year.13 Specifically in 

ophthalmology, antibiotic misuse is well substantiated in the setting of acute conjunctivitis 

and peri-procedural prophylaxis, with high rates of antibiotic resistance identified among 

bacterial conjunctival pathogens with repeated use of topical antibiotics.14,15 Antimicrobial 

stewardship thus remains imperative across disciplines.16–18

When considering the utility of an antibiotic for the treatment of chalazia and hordeola, 

little exists in the literature. In this study, the authors assess the management of chalazia and 

hordeola at a single academic institution, identify factors associated with antibiotic use, and 

report the treatment success of the variously employed interventions.

Methods

A retrospective chart review was performed of all cases of a chalazion or hordeolum 

managed at the University of California, San Francisco between April 2012 and December 

2018. The study was approved by the Institutional Review Board of the University of 

California, San Francisco (Study Number: 18–25060). The review was performed in 

compliance with the provisions of the United States of America Health Insurance Portability 

and Accountability Act of 1996 and adhered to the World Medical Association’s ethical 

principles for medical research involving human subjects outlined in the Declaration of 

Helsinki as amended in 2013.

Cases were identified using the International Classification of Diseases codes (ICD-9 and 

ICD-10) corresponding with chalazion (373.2 and H00.1X) and hordeolum (373.11, 373.12, 

H00.0XX, H00.02X and H00.03X). Exclusion criteria included inaccessible clinical notes or 

inadequate documentation of treatment modality or outcome.

Patient demographics, treatment modalities, antibiotic use, antibiotic type, reason for 

antibiotic prescription, treatment outcome, and setting of initial presentation were extracted 
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from the electronic medical record (Epic Systems Corporation; Verona, WI). Treatment 

modalities included medical management defined as conservative measures (warm compress 

with or without eyelid hygiene), conservative measures and antibiotics, or antibiotics only. 

Procedural management was defined as any combination of ILS, I&D, and/or full thickness 

eyelid resection. The reason for prescribing an antibiotic was collected if explicitly stated. 

Treatment success was defined by patient report and/or provider examination of resolution 

of symptoms and clinical findings related to the initial diagnosis. Recurrence was defined as 

a subsequent diagnosis of chalazion or hordeolum in the eyelid of initial presentation after 

reported treatment success.

Descriptive statistical analysis was performed to observe the distribution of variables among 

subjects. The chi-squared test was used to compare proportions, and the two-tailed t-test 

to compare means. Relative risk (RR) and adjusted relative risk (ARR) were calculated 

using a modified Poisson regression utilizing robust standard errors. Univariate regression 

was initially performed, followed by multiple regression to adjust for potential confounders. 

Domain expertise was used to select variables suspected as potential confounders. Non-

binary categorical variables were included in models as single categorical variables with 

multiple levels. A multiple regression model was constructed for each diagnosis (chalazion 

and hordeolum) to assess the relationship between antibiotic prescribing and initial clinical 

setting; age, gender, and duration of the symptoms were included as potential confounders. 

Two multiple regression models were constructed for each diagnosis to evaluate the efficacy 

of medical and procedural management; age, gender, duration of symptoms, and initial 

clinical setting were included as potential confounders. Subgroup analysis of the cohort 

receiving conservative measures in addition to antibiotics was carried out to evaluate 

the relative efficacy of different antibiotic administration routes using a separate multiple 

regression model for each diagnosis; age, gender, duration of symptoms, and initial clinical 

setting were included as potential confounders. All analyses were conducted in R version 

4.0.2 (R for Statistical Computing, 2020; Vienna, Austria).

Results

A total of 2,712 patients with a newly diagnosed chalazion or hordeolum met inclusion 

criteria (Table 1). The cohort was comprised of 58% females and had a mean age of 37 

± 24 years. Mean age was similar between patients with hordeola and chalazia, but those 

with chalazia were typically symptomatic for longer prior to presentation. Among the study 

population, 49% were diagnosed with a chalazion and 51% with a hordeolum. An associated 

diagnosis of blepharitis/meibomian gland dysfunction or rosacea was noted 24% and 1.4% 

of the time, respectively. Most of the patients were initially evaluated by a health care 

provider outside of ophthalmology or optometry, with 65% seen in a primary care clinic 

and 11% in the emergency department or acute care clinic. Hordeola were relatively more 

commonly diagnosed in primary care, emergency, and acute care settings, whereas chalazia 

were relatively more often seen in ophthalmology and optometry clinics.

Medical management was the preferred initial treatment option across clinical settings 

(98.5%). Among medically managed patients, 1,684 (63.0%) were treated with conservative 

measures; 963 (36.0%) with conservative measures and a topical and/or oral antibiotic; 
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and 26 (1.0%) with an antibiotic alone (Table 1). Hordeola were more often prescribed 

an antibiotic as part of a medical regimen, whereas chalazia were more often prescribed a 

topical steroid/antibiotic combination. Three hundred ninety-seven (14.6%) patients failed 

medical management and had a subsequent procedure. Procedural management was more 

common for chalazia.

Patients initially evaluated at the emergency department or acute care clinic were more likely 

to be prescribed an oral or topical antibiotic for a chalazion (ARR, 1.53, 95% CI, 1.06–2.22, 

p = 0.025) compared to those who initially presented to an ophthalmology clinic (Table 2). 

There were no other statistically significant differences in antibiotic prescribing patterns for 

either diagnosis between the different clinical settings (Table 2). Age, gender, and duration 

of symptoms were not significantly associated with antibiotic prescribing for chalazion; 

however, older age was associated with a higher risk of receiving an antibiotic prescription 

for hordeolum (ARR 1.07 per decade, 95% CI, 1.05–1.11, p <0.001).

An indication of suspected infection was documented 16.5% of the time when prescribing 

an antibiotic (Table 1). Meibomian gland dysfunction or rosacea was recorded as the reason 

for an antibiotic 1.3% of the time. An antibiotic was prescribed 3.5% of the time with 

specific documentation of the absence of an infection.

Oral doxycycline and topical erythromycin were the most commonly prescribed antibiotics 

(Supplemental Table 1). The most commonly prescribed topical steroid/antibiotic 

combination was neomycin/polymyxin B sulfates/dexamethasone ophthalmic ointment. 

Subgroup analysis was performed for those prescribed an oral macrolide or tetracycline 

class of antibiotic. Neither class of oral antibiotics was associated with a higher rate of 

treatment success or lower rate of recurrence relative to other oral antibiotics (Supplemental 

Table 2). Further analysis was performed to evaluate antibiotic dosing indicative of an 

anti-inflammatory regimen for azithromycin (>1 week duration) and doxycycline (>2 

weeks duration and/or <100 mg twice daily dose). These represented 26/34 (76.5%) 

of azithromycin and 46/154 (29.9%) of doxycycline prescriptions. An anti-inflammatory 

antibiotic regimen was associated with a lower risk of recurrence among chalazia (ARR, 

0.16, 95% CI, 0.05–0.58, p=0.005) and a higher risk of recurrence among hordeola (ARR, 

6.55, 95% CI, 1.82, 23.56, p = 0.004), but was not associated with treatment success. 

Subgroup analysis was also performed to examine antibiotic coverage for methicillin-

resistant Staphylococcus aureus (MRSA) with sulfamethoxazole-trimethoprim, doxycycline, 

tetracycline, and/or clindamycin. Diagnosis of a hordeolum was not associated with 

increased risk of MRSA coverage, after adjustment for age, gender, and duration of 

symptoms (ARR 1.08, 95% CI, 0.88–1.31, p = 0.444). Similarly, the initial clinical setting 

was not associated with antibiotic coverage for MRSA. Older age was, however, associated 

with higher risk of receiving MRSA coverage for both hordeola (ARR 1.07 per decade, 95% 

CI, 1.01–1.13, p=0.014 and chalazia (ARR 1.09 per decade, 95% CI, 1.01–1.17, p=0.022) 

(Supplemental Table 3).

Medical management was associated with a 75.9% success rate among patients diagnosed 

with chalazia and 93.5% with hordeola (Table 4). After adjustment for age, gender, 

duration of symptoms, and initial clinical setting, the addition of an antibiotic, regardless 
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of formulation, to conservative measures was not associated with a significant difference 

in treatment success for either condition (Table 3). Subgroup analysis stratified by type of 

antibiotic used with medical management revealed that an oral antibiotic or the combination 

of a topical and oral antibiotic for the treatment of a chalazion or hordeolum was associated 

with a trend towards lower treatment success, though this was not statistically significant 

(Table 3).

Procedural management was highly effective for both diagnoses (94.8% for chalazia 

and 97.1% for hordeola) (Table 4), and no significant differences were found between 

the different minimally invasive modalities (Table 3). Lipogranulomatous inflammation 

consistent with chalazion was the most common histopathological finding among patients 

who underwent biopsy via a full thickness eyelid resection (Table 5). There was one case of 

basal cell carcinoma identified and no instance of sebaceous cell carcinoma.

Discussion

In this retrospective review of patients with newly diagnosed chalazion or hordeolum, the 

authors found that nearly 37% of individuals were initially managed with an antibiotic. In 

addition, antibiotic use differed among clinical sites, with patients seen in emergency and 

acute care settings significantly more likely to be prescribed an antibiotic for a chalazion. 

Older age was associated with a higher risk of receiving an antibiotic for a hordeolum. 

Overall, success with medical management was highly favorable, and an antibiotic did not 

statistically improve the rate of resolution for either chalazia or hordeola, regardless of 

whether prescribed as a topical and/or oral formulation. When medical management failed, a 

procedural intervention yielded excellent outcomes.

The decision to prescribe an antibiotic in the setting of a chalazion is likely multifactorial. 

Despite being a common inflammatory eyelid lesion, diagnostic confusion is possible as 

a chalazion may simulate other conditions, including a hordeolum.19,20 This confusion 

can also be found in the medical literature where the two entities are sometimes used 

interchangeably.21,22 While a chalazion shares some of the clinical characteristics of 

a hordeolum, its subacute onset and lack of significant pain or suppuration provides 

distinction from the other. The principle that periocular infections are to be classified 

as either pre-septal or post-septal in origin further adds to the muddle. Clinicians are 

understandably concerned about failing to treat a periocular infection and causing permanent 

morbidity; however, while infectious in nature, a hordeolum is a pre-septal process with 

little risk for orbital sequelae or significant visual consequences. In fact, there is only one 

documented case in the literature of a hordeolum progressing to an orbital cellulitis that 

occurred in the pre-penicillin era.23 Encouragingly, it has been demonstrated that healthcare 

professionals without formal ophthalmology training can achieve comparable accuracy in 

the recognition of eyelid lesions.24 Moreover, the non-ophthalmic literature by and large 

correctly describes the fundamental difference between a hordeolum and chalazion and 

designates both entities as pre-septal in origin.25–27

Cognitive bias may also play a role in the determination to prescribe an antibiotic. Research 

has demonstrated that physician overconfidence, the anchoring effect and information or 
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availability bias may all be associated with diagnostic inaccuracies.28 Reliance on initial 

presentation and thus anchoring on an inaccurate diagnosis whether that of a hordeolum 

or a post-septal infection allows the subsequent decision to prescribe an antibiotic to 

be more probable. These biases are likely compounded by the fast-paced environment 

of an emergency department or acute care clinic characterized by multitasking and task 

switching that may contribute to error.29 Indeed, research has demonstrated that prescribing 

an antibiotic avoids more complex decision-making and allows a physician to more easily 

manage patient expectations.30 In addition, this high acuity setting could impact risk 

perception and result in overly cautious decision making, thus explaining the 1.5-fold higher 

risk of receiving an antibiotic for a chalazion observed in the present study when initially 

presenting to an emergency room or acute care clinic. 31

Given the inflammatory etiology of a chalazion, antibiotics are generally not considered 

to be an aspect of their management, and the use of conservative measures is typically 

the mainstay of therapy.5,6 This study observed similar efficacy for medical management 

compared to what has previously been reported in the literature with a resolution rate of 

76.7%.5,6 In support of this, a recent randomized control trial (RCT) looking at conservative 

therapy found no difference between the sole application of warm compresses compared 

to the addition of a topical antibiotic or antibiotic/steroid combination ointment to the 

treatment regimen.5 In a related context, oral antibiotics are frequently endorsed for the 

treatment of blepharitis even though a lack of level I evidence exists to support their 

use.32,33 Likewise, despite the observed association of blepharitis with chalazia, antibiotics 

were not found to improve their resolution regardless of type or formulation.2 Furthermore, 

when examining the tetracycline and macrolide classes, specifically endorsed for their anti-

inflammatory and lipid regulating properties in blepharitis, a difference in treatment success 

for chalazia was not detected compared to other oral agents. However, when evaluating 

antibiotic regimens employed for their proposed anti-inflammatory properties (long duration 

and/or low dose) as opposed to anti-microbial, a reduced risk of recurrent chalazia was 

observed. Interestingly, a higher risk of recurrent hordeola was noted for these regimens. 

The difference in effect is supported by the pathogenesis of these two entities and the 

proposed mechanism of anti-inflammatory antibiotic dosing. Improvement in chronic eyelid 

inflammation would be expected to reduce the risk of recurrent chalazia, whereas under 

treatment (from a low antibiotic dose) or over-treatment (from a long duration) of eyelid 

bacteria could have deleterious effects for infectious hordeola, such as the development of 

antibiotic resistance or eradication/disruption of commensal bacteria.34

Minimally invasive procedural management of refractory chalazia was highly efficacious 

without significant difference between modalities. It should be noted that a RCT comparing 

medical to procedural management found a higher success rate for procedural intervention 

as first line therapy for chalazia that was statistically significant with no difference 

between ILS and I&D; a second RCT also confirmed equal efficacy of the two procedural 

interventions.7,8

While the benefit of a topical antibiotic has been demonstrated for post-surgical care of the 

periocular area, there are no formal trials establishing the role of topical or oral antibiotics 

in the management of hordeolum.11,35 Instead, treatment recommendations are based largely 
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on those found in the older, nonophthalmic literature with a paucity of cited evidence; 

these recommendations are in turn recapitulated in newer publications.25,36–39 Nevertheless, 

the present study observed that for hordeola neither antibiotics alone nor antibiotics in 

combination with conservative measures were associated with improved treatment success 

relative to conservative measures alone. Moreover, despite the increased prevalence of 

MRSA soft tissue infections in the United States, neither the diagnosis of hordeolum nor 

the acuity of the clinical setting was associated with a higher risk of antibiotic coverage for 

MRSA.40 Interestingly, however, older patients with hordeola were more likely to receive 

antibiotics as well as coverage for MRSA. Granted, evaluation of MRSA coverage may be 

confounded by the preferential use of doxycycline observed in the present study. Lastly, 

while hordeola less frequently required procedural management, an intervention proved to 

be efficacious in their resolution without significant difference between modalities.

When considering the larger context of antibiotic misuse, the selection and spread of 

resistant microorganisms is a legitimate threat to the health and well-being of patients.13–17 

In 2013, the American Academy of Ophthalmology recognized this concern in the Choosing 

Wisely campaign in which two of the five initiatives raised awareness of antibiotic misuse 

in ophthalmology pertaining to acute conjunctivitis and intravitreal injections.41 In fact, 

the Federal Task Force on Combating Antibiotic-Resistant Bacteria (CARB) recently 

updated the National Action Plan (2020–2025) presenting the strategic actions that the US 

government will take in the next five years to change the course of antibiotic resistance.42 

Nevertheless, research has demonstrated that antibiotic stewardship best begins at the local, 

institutional level and thus highlights the imperative that such programs play in combating 

antimicrobial resistance.18

There are several limitations to the present study. Because of its retrospective, non-

randomized nature, the analysis was limited to reporting associations. All diagnoses and 

outcomes were based on the clinical documentation available in the electronic medical 

record by the treating provider and thus subject to accuracy and recall bias; of note, medical 

treatment success was similar between clinic settings, suggesting that misdiagnosis by non-

ophthalmic providers was of limited importance. Abstraction bias may have been introduced 

because the chart reviewers were not masked to diagnoses or outcomes.

Given the retrospective nature of the investigation, a defined protocol for clinic evaluations 

including systematic collection of treatment and disease data could not be performed for the 

study. Therefore, an assessment of whether the intensity by which conservative measures 

were employed contributed to treatment success or time to resolution was not possible 

given the limited nature of the electronic medical record documentation. Similarly, reliable 

reporting of time to resolution was not available, and therefore it was not possible to 

determine if antibiotics led to faster recovery, if not a higher chance of recovery. Sampling 

bias should also be acknowledged since the review was performed at a single academic 

institution and may not be representative of the overall population.

In the study cohort, treatment selection was based on provider judgment, and thus 

confounding factors such as patient demographics, disease severity, provider preference, 

and clinical setting may have influenced the selection of an intervention. Most notably, 
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it is possible that patients with more severe presentations were preferentially prescribed 

an antibiotic. Research has demonstrated that with increasing disease severity, physicians 

are more likely to prescribe an antibiotic, select broader-spectrum antimicrobial therapy as 

well as adopt a new to market antibiotic option.43–45 In addition, treatment success was 

determined by patient reportage and/or the provider’s documentation of clinical resolution. 

Whether the aggressiveness of the intervention or satisfaction with the treatment influenced 

the patient’s or provider’s interpretation of treatment success cannot be determined. 

Therefore, a possible benefit to antibiotic treatment, while not detected, cannot be ruled 

out.

To the authors’ knowledge, a RCT has not been performed to determine the efficacy 

of non-surgical treatments for hordeolum.11 Similarly, there are only two RCTs that 

consider medical management for chalazion, neither of which evaluate oral antibiotics.5,7 

A prospective RCT examining the efficacy of oral antibiotics in the treatment of each entity 

with standardized definitions of clinical resolution would therefore provide the strongest 

level of evidence to guide definitive care.

In conclusion, over a third of patients diagnosed with a chalazion or hordeolum were 

prescribed an antibiotic despite a lack of evidence demonstrating efficacy. Variation in 

prescribing patterns was significant with patients presenting to an emergency or acute care 

setting more likely to receive an antibiotic for the diagnosis of a chalazion and older 

patients more likely to receive an antibiotic for a hordeolum. After adjustment for age, 

gender, duration of symptoms and initial clinical setting, the use of antibiotics alone or 

in conjunction with conservative measures was not associated with a significant difference 

in the rate of resolution of chalazia or hordeola, relative to conservative measures alone. 

Further prospective research is warranted to evaluate the potential role for anti-inflammatory 

antibiotic dosing regimens in preventing recurrent chalazia.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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