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Abstract

The general practitioner is most often the first contact physician for the patient presenting with red eye. The majority
of red eye is a symptom of benign disease, such as conjunctivitis, episcleritis and subconjunctival hemorrhage, which can
resolve on its own or by non-prescription medication and treatment in the primary care setting. Red eye caused by scleritis,
keratitis, foreign bodies, trauma, chemical exposure, cellulitis and acute angle-closure glaucoma can be sight-threatening,
and there are a myriad of differential diagnoses, including systemic diseases, that can be life-threatening and require referral
to an ophthalmologist. We provide an updated general review of the benign causes of red eye and recommend guidelines
to provide a comprehensive assessment, accurate diagnosis and successful management for first contact physicians and
primary care providers, with the aim to reduce misdiagnoses and strengthen the referral of patients with sight- and life-
threatening disorders to ophthalmologists. Given the limited training, equipment and tools primary care providers have in
ophthalmology, it is important that these clinicians can correctly assess red eye to identify benign or non-serious conditions
and recognize when a case merits urgent referral, always keeping in mind that any case of red eye may require intervention
by an ophthalmologist. It is important that the first contact physician or primary care provider knows the characteristics of the
red eye that require an urgent assessment by an ophthalmologist. Patients whose symptoms persist, worsen or recur after

initial treatment should also be urgently referred to an ophthalmologist.
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Introduction

Red eye, an anterior segment inflammation with conjunctival
or scleral redness, is the most common ocular complaint of patients
in primary care, but most primary care providers have very limited
training in ophthalmology [1-6]. Conjunctivitis is the principal cause
of red eye treated in primary care, comprising 1% of all office visits and
affecting 6 million patients in the United States (US) annually, 70% of
whom do not go to an ophthalmologist for medical attention [7-10].
Conjunctivitis may be viral, allergic or bacterial; bacterial conjunctivitis
is the cause of half of cases of conjunctivitis and costs the US up to $ 875
million each year [7,11]. The majority of red eye is a symptom of benign
disease, such as conjunctivitis, as well as episcleritis and subconjunctival
hemorrhage, and can be treated in the primary care setting [1-7,12,13].
Red eye caused by scleritis, keratitis, foreign bodies, trauma, chemical
exposure, cellulitis and Acute Angle-closure Glaucoma (AACG) can
be sight-threatening, and there are a myriad of differential diagnoses,
including systemic diseases, that can be life-threatening and require
referral to an ophthalmologist.

Unfortunately, 64%-84% of cases are misdiagnosed as
conjunctivitis, leading to adverse outcomes in 12% of patients [1,14]. A
correct diagnosis is paramount and primary care providers should be
educated on the red flags for serious disease that warrant a referral to
an ophthalmologist, especially considering that epidemiologic studies
have demonstrated that after conjunctivitis, the most common causes
of red eye are trauma and foreign bodies [15-18], which can lead to
vision loss without immediate attention. Patients with red eye should
be immediately referred to an ophthalmologist if they have severe eye
pain, evidence of foreign body or penetrating trauma, photophobia,
anisocoria, reduced visual acuity, ciliary flush, headache and nausea,

corneal ulceration, purulent discharge and hyperemia, shallow
anterior chamber, proptosis with pain on eye movement and increased
Intraocular Pressure (IOP) [1,4,13,19,20].

We provide an updated general review of the benign causes of red
eye and recommend guidelines to provide a comprehensive assessment,
accurate diagnosis and successful management of red eye for first
contact physicians and primary care providers, with the aim to reduce
misdiagnoses of red eye and strengthen the referral of patients with
sight- and life-threatening disorders to ophthalmologists.

Materials and Methods

A general literature search was performed on PubMed using the
search term “red eye” for articles dating from July 2013 through July
2018. Abstracts were scanned to retrieve articles that addressed red eye
assessment, diagnosis and treatment and management. References of
each article retrieved were also included, as appropriate.

Results and Discussion

Red eye encountered by the first contact physician and
primary care providers

The characteristics and complaints of patients presenting with
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common causes of red eye in the primary care setting are summarized in
Table 1. For each ocular disorder, the eye’s redness, pain/discomfort felt,
presence of tearing/discharge, state of the pupils, state of the anterior
chamber (when shining a pen light in the eye), presence of normal or
reduced vision, presence of photophobia and other characteristics are

described. More details are provided below for each condition.

Conjunctivitis: Conjunctivitis is an infection or inflammation of
the palpebral conjunctiva and bulbar, with pronounced blood vessels,

cellular infiltration and discharge [6,7,12] (Figure 1). Infectious
conjunctivitis can be bacterial, viral, fungal or parasitic. Non-contagious
conjunctivitis can be allergic resulting from seasonal allergies or more
serious, sight-threatening vernal or atopic keratoconjunctivits, or it can
be caused by environmental contaminants and irritants, reduced tear

production, or malpositioned eyelids. Neonates can also experience

a chemical conjunctivitis caused by a topical bactericidal placed in
the eye upon birth [21-24]. In addition to red eye, patients may feel a

Ocular Degree of Degree of Pain/ D-ir:f:l::? /e Pupils Visual Photophobia Other Manifestations REF
Disorder Redness Discomfort Reported Presen% P Acuity P
e Eyelids matted together upon
waking
e Chemosis when infectious
e Corneal ulceration may occur
when infected with Pseudomonas
« Epiohora e Prominent conjunctival follicles at
ot the interior fornix of the conjunctiva
e Green/ ¥
and at the semilunar fold when
- . yellow .
e None to minimal in MUCOUS chlamydial
Coniunciival most cases when e Dysuria (present when chlamydial)
) e Severe bilateral pain . May occur |e Meningismus or significant febrile
membrane L bacterial Normal or : )
. L and itching when among viral iliness may be present when [6,12,13,19,
Conjunctivitis  |completely red, ) ) Watery Normal may be .
tarsal vessels viral and allergic mucous blurred and VKC bacterial 21-24]
* Foreign body . cases e Giant papillae/cobblestone
obscured . when viral/
sensation when alleraic appearance on the upper tarsal
allergic . Thicﬁ 0 conjunctiva with gelatinous
mucoljs 24 infiltrations around the limbus
when VKC when VKC .
e Vesicular lesions near eyelid
margin may indicate herpes
simplex or varicella zoster virus
o Follicular conjunctivitis may
indicate molluscum contagiosum
pOX virus
Acute onset
and conjunctival Minor tenderness to Tearing. but May be
Episcleritis injection affecting moderate pain can be 9. b Normal Normal ay [6,13,20,27. 28]
. may be minimal minimal
single quadrant of reported
interpalpebral zone
Deeper injection, . . .
Scleritis multiple quadrants Severe pain o:g:?:na Normal r'\e/lc?zcbez May occur I'Secslle;:'tal ulceration and perforation may [6,13,20,27]
may be affected 9
Suden F20 o
subconjunctival Pl None None Normal Normal None [6,13,29,30]
demarcated,
hemorrhage )
localized redness
e Shallow anterior chamber and
opaque cornea
e “Rock-hard” eyeball shown by
palpation of each eye
. e Present
Acute angle- Diffused red eye Moderate to severe e Halos seen|® Intraocular pressure >30 mmHg
closure with ciliary flush Nausea None Mid-dilated | Reduced around Headache (maybe misdiagnosed | [6,12,13,20,31]
glaucoma ) as migraine crisis)
lights
e \omiting
e Anxiety/distress
e Secondary abdominal symptoms
e Cardiac rhythm disorders
. Severe pain e Conjunctivitis may be present
Exoosures e Forei n’i)od e Constant blinking may occur
Post ar Y Tearing may be May be e Vomiting may occur
(chemical and | Acute onset sensation Normal Present . . . . [20,32-34]
oison) o Nausea may be felt present reduced e Conjunctival and scleral ischemia
P Y with “porcelainized” cornea when
exposed to severe alkali chemicals
Hyphema and/or Peaked
Comneal subconjunctival pupil with
: hemorrhage . penetrating| May be
abrasions/ Moderate to severe Tearing Present [6,20,21]
. . around the trauma, reduced
foreign bodies L )
cornea or iris with otherwise
penetrating trauma normal

REF: References; VKC: Vernal Keratoconjunctivitis.

Table 1: Clinical characteristics and complaints of common causes of red eye presenting in primary care settings.
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Figure 1: An example of viral conjunctivitis with inflammation of the bulbar
and tarsal conjunctiva and showing pronounced blood vessels.

foreign body or pressure in the eye, and additional complaints may be
reported depending on the type of conjunctivitis (Table 1).

The majority of conjunctivitis is viral or bacterial, the former
occurring more frequently in summer and the latter occurring more
frequently in winter and spring [6,7]. Adenovirus, enterovirus, Herpes
simplex virus (HSV) and Herpes zoster virus (HZV) are common viruses
that result in conjunctivitis, which usually develops first in one eye
and manifests in the second eye after several days via autoinoculation
[6,7,21]. There is usually a history of systemic upper respiratory
infection and pharyngoconjunctival fever [7,21]. Viruses transmitted
by mosquito vectors, such as chikungunya, can also cause red eye with
conjunctivitis, particularly in people with systemic diseases, such as
hypertension, cancer and diabetes [25].

Bacterial conjunctivitis is commonly caused by Staphylococcus
aureus, Streptococcus pneumoniae, Haemophilus inﬂuenzae, Neisseria
gonorrhoeae, Chlamydia trachomatis and diphtheria [6,7,21]. Patients
who wear contact lenses are susceptible to Pseudomonas aeruginosa
found in contact lens fluid and/or containers, a potentially serious
infection with which corneal ulceration may occur [6]. The majority of
patients with chlamydial conjunctivitis will also have a genital traction
infection, but they are not uncommonly asymptomatic [22,26].-

Episcleritis vs scleritis: It is extremely important that general
practitioners are aware of the difference between episcleritis (Figure 2)
and scleritis (Figure 3), given that the former is relatively benign and
the latter is much more serious with sight-threatening associations
(Table 1). Episcleritis is the inflammation of the connective tissue
between the sclera and conjunctive (Figure 2), which usually presents
during the spring and fall in intermittent intervals of 7 to 10 days for up
to 3 months [6,13,20,27,28]. It more commonly presents in women aged
40 to 50 years --and while it is usually idiopathic-- it can be associated
with systemic autoimmune disease [13,20,27,28]. Bilateral recurrent
episcleritis suggests systemic disease [27,28]. When HZV is the
underlying disease, episcleritis might progress into scleritis [27]. Where
episcleritis is a superficial scleral inflammation, scleritis runs deeper
(Table 1 and Figure 3). Scleritis is more likely to be associated with
autoimmune diseases and is sight-threatening, with keratitis, uveitis
and glaucoma being potential risks [20]; therefore, patients should be
referred to an ophthalmologist for diagnosis and care.

Subconjunctival hemorrhage: Subconjunctival hemorrhage is
when blood from a ruptured conjunctival blood vessel pools under
the conjunctiva (Figure 4), with no further symptoms noted (Table
1). The sclera may be completely covered by blood in severe cases

Figure 2: An example of episcleritis.

Figure 3: An example of scleritis.

Figure 4: An example of subconjunctival hemorrhage.

[29]. The condition is often caused by minor trauma such as Valsalva
maneuvers (straining, sneezing, coughing, gardening, etc.) [13,29,30].
Other important risk factors include hypertension, diabetes, bleeding
disorders and anticoagulants [6,29].
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Exposure: Exposure to chemicals, including insecticides and
repellents, concentrated laundry detergent packs, edible marijuana and
poison from Bombina toads, has been reported by recent epidemiological
studies as a cause of red eye [31-37]. These painful exposures (Table 1) are
more common in young children. The pH concentration and chemical
nature of the solution determines the severity of the exposure, with alkali
being more damaging than acidic solutions [20].

Acute angle-closure glaucoma: An ocular emergency requiring
immediate referral to an ophthalmologist, AACG is defined as when
the anterior chamber drainage angle closes or narrows, which obstructs
aqueous outflow, causing a sudden, drastic increase in IOP from a
normal range of 14-21 mmHg to a higher range of 30-70 mmHg,
which can result in intraocular ischemia and optic nerve damage
(and eventual) blindness [6,12,13,20]. Ocular pain radiating to the
periocular and frontal region, the appearance of halos around light
and a mid-dilated pupil, are the classic symptoms of AACG (Table 1).
Risk factors for AACG include older age, female sex, sustained dilation
(from certain medications), occasional excessive pupil dilation (from
emotions or exposure to low light), shallow anterior chamber, Asian
ethnicity and hyperopia [6,12,20]. Of note, some patients presenting
with AACG are misdiagnosed as migraine crisis [31].

Corneal abrasions, foreign bodies, trauma: Corneal abrasions and
foreign bodies in the cornea can cause pain that lasts up to 2 days and
present with tearing and photophobia (Table 1). These symptoms can
be caused by trauma, improper contact lens use, improper handling of
animals and at-risk work, such as manufacturing and construction that
require eye protection [6,38,39]. Any case of ocular trauma or corneal
abrasion should also be evaluated for globe rupture, which can cause
sight-threatening blindness if left untreated [20]. Although patients can
usually report the details of ocular trauma, it is extremely important
that the general practitioner is familiar with signs of penetrating
trauma and globe rupture, such as severe pain, a peaked, tear-shape
pupil with hyphema and/or subconjunctival hemorrhage around the
cornea or iris and reduced visual acuity (Table 1), as this condition is an
ocular emergency, it requires immediate referral to an ophthalmologist
[20,21].

Assessment and diagnosis: The conditions causing red eye that are
defined in the preceding section are just a sample of some of the more
common red-eye disorders seen in a primary care setting. A patient with
a painful red eye may also have chalazion, dry eye and blepharitis [40].
Common sight-threatening differential diagnoses also include uveitis,
keratitis, orbital cellulitis, carotid cavernous fistula and endophthalmitis
[40]. The differential diagnoses of red eye are prolific and a detailed
description of their assessment and management processes is beyond
the scope of this review. However, it is very important that the first
contact physician is able to provide an adequate initial assessment of the
red eye and is aware of the red flags that warrant an urgent referral to an
ophthalmologist for more comprehensive examination. Approximately
4 out of 5 of patients with AACG were misdiagnosed by their general
practitioner in one study [5,41], an error that could cost patients their
sight and can be avoided in primary care with improved physician
education.

Primary care providers vary in their knowledge and skill set with
ophthalmic diagnostic tools and assessments. A major disadvantage that
general practitioners face when assessing red eye is their lack of access to or
training on a slit lamp, which assesses anterior chamber inflammation and
is often necessary for the differential diagnoses of red eye [5,6]. A general
practitioner should know how to assess visual acuity; perform fluorescein-
staining assessment to identify corneal epithelial defect; perform a penlight

examination to assess pupils and evaluate corneal clarity and conjunctiva
and sclera redness; and obtain culture swabs of the eye to diagnose bacterial
infection or HSV [4,6,7,20,21,40].

During a visual acuity assessment of patients with red eye, the
objective is to determine if there is reduced or variable near vision
between affected non-affected eyes using a near card distanced
approximately 36 cm from the patients eye, with 1 eye covered while
the other is tested [4]. Topical anesthetics should first be applied to the
affected eyes in patients with painful corneal abrasions [6]. Patients
should wear their prescribed eyeglasses, if they have them, or otherwise,
the provider should use pinhole correction [6]. Reduced visual acuity
is a red flag for an urgent referral to an ophthalmologist, as it might
indicate sight-threatening infection, uveitis, trauma, AACG, among
other serious diagnoses [4,6,20,21,40].

Fluorescein examination is done using a Wood lamp or a cobalt blue
lamp setting found on a direct ophthalmoscope [4,7,20,21,40]. First, 1-2
drops of topical anesthetic are applied to the affected eye [4,21]. Sterile
saline is used to wet the fluorescein paper, which is touched to the interior
lower eyelid and then the patient should blink. A corneal abrasion appears
bright under the wood or cobalt blue lamp [4,6,20,24,40] (Figure 5).
Punctate staining is indicative of ultraviolet keratitis, branching opacity
with end bulbs suggests HSV and branching opacity without end bulbs
suggests VZV, neutrotrophic epitheliopathy and Acanthamoeba [4,6].

Multiple red eye diagnostic algorithms have been developed for the
non-ophthalmologist [5], but they group together unrelated diagnoses
[42,43], or merely indicate an urgent referral to an ophthalmologist is
needed in lieu of a diagnosis [16]. The Edinburgh Red Eye Algorithm is the
only diagnostic algorithm that has been validated [5]. Its overall accuracy
was 72%, which increased to 100% for AACG and 82% for iritis. There were
6 misdiagnoses of keratitis that were examiner-related that could have been
prevented if illuminated magnification was used to examine the cornea,
once again demonstrating the limited tools and expertise of primary care
providers when confronted with ocular problems.

Given the limited training, equipment and tools primary care
providers have in ophthalmology [5], realistically, it is more important
that these clinicians can correctly assess red eye to identify benign
or non-serious conditions and recognize when a case merits urgent
referral, always keeping in mind that any case of red eye may require

Figure 5: An example of fluorescein conjunctival staining, which shows
superficial punctate keratitis with inferior corneal abrasion.

Prim Health Care, an open access journal
ISSN: 2167-1079

Volume 8 + Issue 4 + 1000316



Citation: Lansingh VC, Eckert KA, Ramos SV, Star EML (2018) From Acute Disease to Red Flags: A Review of the Diverse Spectrum of Red Eye
Encountered in the Primary Care Setting. Prim Health Care 8: 316. doi: 10.4172/2167-1079.1000316

Page 5 of 9

Has ocular
trauma occurred?

If no, proceed with assessment.
If yes, has penetrating ocular
trauma occurred?

Has the eye been exposed to

If no, proceed with assessment. If yes,
place a shield (or use the bottom of a
foam or paper cup) over the eye and

refer immediately to an ophthalmologist.

Computed Tomography
will confirm the extent
of eye damage.

If no, proceed with assessment. If yes, immediately irrigate the eye with sterile or saline water, unless

any chemicals or poisons?

—

penetrating trauma has occurred. All cases should then be immediately referred to an ophthalmologist.

Does the
patient wear
contact lenses?

Is red eye in
both eyes?

If no, proceed with assessment. If yes, patient should remove the contact lens(es) until thorough assessment by an
ophthalmologist. If the patient has discharge, photophobia, significant eye pain, reduced vision, corneal epithelial
defect, foreign body sensation, or failure to respond to antibiotics, then urgent ophthalmic referral is required.

If red eye is bilateral, then proceed

is unilateral red eye, ask if pain is felt in the affected eye.

with assessment. If there If there is eye pain, then proceed with assessment. If

there is no pain, then refer urgently to ophthalmology.

’—;

Is there severe
eye pain?

If yes, then measure the IOP.

=

If no, then proceed with assessment.

If no, then urgently refer to an ophthalmologist. If
H s there an > yes, then administer oral acetazolamide for AACG
elevated IOP? prior to ophthalmologic referral.

Has the patient had recent eye
surgery within the past week?

-

If no, proceed with assessment. If yes, then refer the patient emergently
or urgently to an ophthalmologist, in case of endophthalmitis.

Confirm duration of symptoms and
whether onset was sudden or gradual.

=

For conjunctivitis lasting longer than 3 months, with conjunctival follicles
present, a culture swab should be taken to assess for chlamydia.

i-mlﬂ\lmzoi-mlco IHNIWEJ

Thoroughly review the patient’s medical/ocular history and
use of medications, especially for systemic and autoimmune
diseases, allergies, dermatological conditions, and asthma.

If no, proceed with the assessment. If
yes, then refer to appropriate specialist.

Are there symptoms
of a systemic disease?

—

<~ C-

Does the patient have dysuria? H If no, proceed with the assessment. If yes, a culture swab should be taken to assess for chlamydia.

11

Has the patient
been recently
exposed to an
infected individual?

If no, proceed with the
assessment. If yes,
examine patient for
infectious conjunctivitis.

If no, proceed with the
assessment. If yes, administer
topical or oral antivirals and
refer to an ophthalmologist.

Is HSV
or HZV
suspected?

Assess visual acuity and ask patient if
any changes in vision have occurred.

=

If vision is normal, proceed with assessment. If reduced vision is
reported/observed, then immediately refer the patient to ophthalmology.

T

B

Use a l If the pupils are normal, then proceed with assessment. If pupils are abnormal or

penlight or photophobia is experienced, then urgently refer the patient to ophthalmology.

ophthalmo-

scope to ‘ Is purulent discharge If no, proceed with assessment. If yes, then bacterial conjunctivitis or bacterial

assgslsfthe present? keratitis are suspected, and the patient should be referred to ophthalmology.

pupil for

b: liti-
P :Sr;ix;na “ - Does the redness appear If no, proceed with assessment. If yes, subconjunctival hemorrhage is
i 9 b
H response to like a hemorrhage? suggested.
Y light and
S anterior ‘ Isonly 1 If no, proceed with If no, then refer patient to If no, then scleritis is possible;
1 chamber for quadrant of assessment. If yes, an ophthalmologist to an eye shield should be placed
C dischar; i iti confirm diagnosis. If yes. over the eye to protect the
ge the globe - episcleritis and g yes, yetop
A and affected by scleritis are ‘ apply topical ‘ scleral, and the patient should
L redness. redness? suggested. Is topical phenylephrine. Do the be referred to an
phenylephrine blood vessels of the eye ophthalmologist to confirm
E accessible? blanch after application? diagnosis. If yes, then
X episcleritis is suggested.
1& Examine b Is there any swelling If no, proceed with assessment. If yes, refer the
- the or erythema? patient to ophthalmology to rule out cellulitis.

eyelid,

lash R -

;;Sd s _ | Is there loss of eyelashes? H If no, proceed with assessment. If yes, refer the patient to

. 4 | ophthalmology to rule out sebaceous gland carcinoma.
conjunc-
tiva.

-| Are there vesicular lesions? ﬁ

If no, proceed with assessment. If yes, refer the patient to
ophthalmology to confirm HSV and begin management.

Are there small, yellow,

If no, proceed with assessment. If yes, refer the patient to
ophthalmology to rule out adenoviral or chlamydial conjunctivitis.

elevated follicles or
-I Is there a papillary reaction? H

If no, proceed with assessment. If yes, then allergic
conjunctivitis or intolerance to contact lens is suggested.

Is there a yellow/white
conjunctival membrane?

periaucular adenopathy?

If no, proceed with assessment. If yes, then refer the
patient to ophthalmology to rule out severe infection.

HSV: Herpes Simplex Virus; HZV: Herpes Simplex Virus

Figure 6: Red eye assessment algorithm for the primary care provider.
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intervention by an ophthalmologist. Figure 6 provides the step-by-step
process primary care providers and first contact physicians can take
to diagnose the underlying cause of red eye and rule out the need to
refer the patient to an ophthalmologist. The figure is explained below
in further detail.

Firstand foremost, when a patient presents with red eye, the clinician
should immediately assess the patient for penetrating trauma, chemical
exposure and contact lens wear (Figure 6) [4,13,20,21,40,44,45].
Generally, patients can explain if ocular trauma or exposure has
occurred, although this may not be the case with pediatric patients [21].
In the event of trauma, the clinician should assess the eye for signs of
penetrating trauma (Table 1). Patients presenting with subconjunctival
hemorrhage should be checked for globe rupture, and they should also
have their blood pressure checked [6,13,28]. If penetrating trauma has
occurred, the eye should be protected with a shield, and the patient
should be immediately referred to an ophthalmologist [4,6,13,21].

If chemical exposure has occurred, the eye should be immediately
irrigated with sterile saline or water until the pH of the eye is within the
normal range of 7.0 and 7.3 [4,20,21,30,32], and the patient should then
be referred to an ophthalmologist.

Contact lens use when red eye is present can be a potentially serious
cause for concern. As a foreign body, when contact lenses are overused
(for example, the patient does not remove them for sleeping), chronic
giant papillary conjunctivitis can result, which can lead to long-term
intolerance to contact lens wear; sight-threatening ulcerative keratitis
can develop, which can perforate the cornea; or a sterile endophthalmitis
with hypopion formation can lead to visual impairment [4,21,44-48].
The improper handling and cleaning of contact lenses (i.e., with tap
water) can lead to bacterial infection, most commonly by P. aeruginosa
and Acanthamoeba, which can be sight-threatening [45]. Patients with
a history of contact lens wear, who present with red eye, purulent
discharge, pain, foreign body sensation, reduced vision, corneal
epithelial defect or failure to respond to antibiotics should immediately
remove the contact lens and be referred for urgent assessment by an
ophthalmologist for a comprehensive eye examination with a slit lamp
(Figure 6) [4,44,45].

It is very important for the provider to confirm if one or both eyes
are affected by red eye [4,13,20,24]. If the red eye is unilateral and
the patient reports no pain, then urgent referral to ophthalmology is
indicated to rule out carotid-cavernous sinus fistula and lagophthalmos,
as well as keratitis or corneal ulcer, which cause purulent discharge,
photophobia and a foreign body sensation (Table 1).

Unilateral red eye with severe pain may be suggestive of a corneal
abrasion, but patients with bilateral or unilateral red eye and severe
eye pain should be immediately referred to an ophthalmologist. If
applanation tonometry is available, then prior to their evaluation by
an ophthalmologist, the IOP should be measured. An elevated IOP is
indicative of AACG and requires immediate treatment, beginning with
an oral dose of acetazolamide in the primary care setting, to prevent
optic nerve ischemia (Figure 6) [4,6,15]. The general practitioner
should assure patients with AACG that once their IOP is reduced, the
pain will decrease [12].

Patients should also be asked if they have undergone recent eye
surgery within the past week, as endophthalmitis can develop 2-7 days
after surgery and requires immediate attention by an ophthalmologist
(Figure 6) [4,6,13,20].

After reviewing the priority concerns, the general practitioner

should continue taking a thorough medical and ocular history of the
patient (Figure 6) [4,20,24]. The provider should confirm the time
course of the red eye and thoroughly review the patient's history
for allergies, asthma, eczema, rosacea, seborrhea and autoimmune
diseases, such as rheumatoid arthritis, Graves disease, HIV, and Sjo:rgen
syndrome, which are associated with conjunctivitis. The practitioner
should confirm if the patient has systemic diseases, such as diabetes and
hypertension, which are known to cause subconjunctival hemorrhages
and should review their medication use, as anticoagulants and
antiplatelet medication can also cause subconjunctival hemorrhages
[4]. Patients with conjunctivitis and signs of systemic disease should be
referred to the appropriate medical specialist [24]. It is also important
to confirm whether or not the patient has been exposed to an infected
individual, including family members and sexual partners. If HSV or
HZV is suspected, then the patient should be treated with topical or
oral antivirals prior to referring to an ophthalmologist (Figure 6) [7].
If the patient has chronic conjunctivitis with conjunctival follicles that
has lasted greater than 3 months, then the patient should be tested for
C. trachomatis [4].

A physical exam should next be performed (Figure 6), beginning
with a visual acuity assessment, which is described above in further
detail [4,7,20,24].1t is also important to check with the patient if there
are any noticeable changes in their vision. A reduction in visual acuity
warrants an ophthalmologic referral. The pupil and anterior chamber
of the eye should next be examined with a penlight or ophthalmoscope.
If the pupils are abnormal or photophobia is observed, then the patient
should be urgently referred to an ophthalmologist. Photophobia in a
patient with red eye who does not experience a foreign body sensation
is suggestive of uveitis and requires immediate ophthalmic attention
[4]. Patterns of redness of different conditions causing red eye are
reviewed in Table 1. Of particular note is if only 1 quadrant of the
globe is affected, which could suggest episcleritis or scleritis [4,6,20,27].
Topical phenylephrine can be applied to the affected eye and if it clears
the redness, then episcleritis is suggested; if there is no change, the
patient should be immediately referred to an ophthalmologist to rule
out scleritis.

The practitioner should also examine the eyelids, lashes and conjunctiva
for any abnormalities (Figure 6) [7,24]. The lower lid should be pulled and
the upper lid everted to assess the palpebral conjunctiva [7].

Treatment and management of conditions causing red eye

The treatment and management of the major causes of red eye in a
primary care setting are summarized in detail in Table 2. Below, some
key points to treating each condition are emphasized. It is important
to reiterate that any red eye, even when cause by the more benign
conditions, can become a serious problem if not managed properly or if
no resolution is seen after initial treatment, so the general practitioner
or primary care provider should always be vigilant in case the patient
requires an ophthalmologic referral.

Conjunctivitis: As the most common cause of red eye, conjunctivitis
is the condition most frequently treated by the general practitioner.
Unfortunately, in addition to confusing viral conjunctivitis with bacterial
conjunctivitis, there is a tendency to treat conjunctivitis with antibiotics,
which can induce toxicity and antimicrobial resistance and cause negative
visual side effects [6,7,24,49-53]. Acute bacterial conjunctivitis is increasingly
considered a self-limiting disease; thus, it is now recommended to delay
treatment for 3 days, after which if symptoms do not improve, then antibiotic
therapy can be initiated [6,7,50,53]. Although any topical antibiotic can be
used on acute bacterial conjunctivitis, gentamycin and ofloxacin are more
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. When to Refer to An
Condition Treatment Follow-up Ophthalmologist REF
Conjunctivitis
e Preservative-free artificial tears When atopic or keratoconjunctivitis
* Non-prescription antihistamine/vasoconstrictor are suspected, which are
agent or second-generation topical histamine H1- also treated with topical and
receptor antagonists If persistent or recurrent oral antihistamines, steroids,
e Steroids (in consultation with an ophthalmologist) administer mast- ’ |immunomodulators, mast-
Allergic e Immunomodulators (in consultation with an cell stabilizers with cell stabilizers, second- and [6,7,13,23,24]
ophthalmologist) decongestants third- generation H1 blockers,
o Recommend frequent washing of clothes and immunosupressants, depending
showering/bathing before bed on severity; surgery may be
e Avoid the causative allergen (epicutaneous required when complications are
testing may be required) present
e If no resolution after 1 week
e When complications develop
(reduced vision, severe pain,
e Preservative-free artificial tears up to 8 times daily severe photophobia, organized
e Cold compresses Symptoms should resolve inflammatory membranes
Viral e Frequent handwashing and patient education and at 1 week in the cul de sac of the [6,7,21,24,49]
isolation to prevent the spread of infection for 2 conjunctiva)
weeks e When severe cases require
steroids and/or tacrolimus
e When HSV or HZV is
suspected
e Self-limiting
* Antibiotics (gentamycin or ofloxacin applied
topically 3x daily for 5 days) if no improvement
after 3 days
* Systemic antibiotics (single dose of 1 g of
azithromycin or 100 mg of doxycycline twice daily
for 5 days) for conjunctivitis caused by chlamydia
Bacterial or gonorrhea ) Symptoms should improve | If no Fmprovement after 5 days of 6,7,12,13,22,24,50,51]
e Dark glasses can be worn to relieve symptoms after 5 days antibiotics
e Frequent handwashing and patient education and
isolation to prevent the spread of infection for 2
weeks
e If associated with chlamydia or gonorrhea, then
sexual partners should also be treated and all
affected should be referred to an appropriate
medical specialist
e Symptoms should
Subconjunctival e Usually self-limiting resolve after 2 wle_eks If any complications manifest at
L . e May require additional f . [6,29]
hemorrhage e Lubricating drops or ointment can be used follow-up of chronic any time before resolution
health conditions
In consultation with an ophthalmologist following
initial referral, treatment can involve: If pain worsens, then scleritis
e Topical lubricants is suspected, which warrants
e NSAIDs uMe:EgL?dtliéopzﬂﬁgzvé immediately ophthalmologic
Episcleritis e Topical steroids fopr the first 2 n?clmths of referral for confirmation of [6,20,27]
e Cold compresses to provide relief treatment diagnosis and treatment with
e Management of underlying systemic disease (as NSAIDs, pulse therapy and/or oral
appropriate), which may require systemic steroids prednisone
e Treatment may not be needed for resolution.
e Foreign body removal by lid eversion ¢ %Tg}/‘;ﬂ?@?g:lioum
e Lubricating drops or ointment . If Cf)ontact lens are ’
. e Topical antibiotics If pain has not decreased within
Corneal abrasion/ - worn, then follow-up :
} o polymixin B . 24 hours of starting treatment or a [6]
foreign body ) . with ophthalmology )
0 tnmetho;_)nm within 48 hours corneal ulcer is suspected
o polysporin of starting initial
o quinolones when contact lens worn treatment.

HSV: Herpes Simplex Virus; HZV: Herpes Simplex Virus; IOP: Intraocular pressure; NSAIDs: Non-steroidal anti-inflammatory drugs; REF: References.

Table 2: The treatment and management of red eye in the primary care setting.

frequently used and are applied thrice daily for 5 days [13].If there is no Viral conjunctivitis is extremely contagious; thus the isolation of
improvement after 5 days, then an urgent referral to an ophthalmologist ~ patients and their providers for 2 weeks is recommended, but it should
is required (Table 2). If the patient has conjunctivitis due to C. trachomatis ~ resolve after 1 week during which artificial tears and cold compresses

or N. gonorrhoeae, then systemic antibiotic treatment is warranted from can be used to alleviate the symptoms (Table 1). Antibiotics do not
the beginning, with treatment of sexual partners to contain the disease and ~ benefit viral conjunctivitis.

follow-up with an appropriate medical specialist also needed (Table 2) [24].

Allergic conjunctivitis should also resolve after use of artificial
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tears and nonprescription antihistamines and by avoiding the causative
allergen (Table 1). If persistent or serious, then, as with other forms of
conjunctivitis, an ophthalmologic referral is needed.

Subconjunctival hemorrhage: Subconjunctival hemorrhage
is generally self-limiting, but if it has not resolved on its own after 2
weeks, then an ophthalmologic referral is required. Additional follow-
up with the general practitioner may be necessary if it is associated with
a chronic health condition (Table 1).

Episcleritis: Given the confusion between episcleritis and scleritis,
it is always advised to treat the patient with episcleritis in consultation
with an ophthalmologist (Table 1). This condition can be self-limiting,
but it can also mask as sight-threatening scleritis, which can reveal itself
over time, with worsening pain being the most notable symptom (Table
2). It is very important for the general practitioner to closely follow-up
on the patient every 2 to 4 weeks during the first 2 months of treatment.

Corneal abrasion/foreign body: General practitioners should first
perform lid eversion to remove the foreign body in the eye of a patient
presenting with a corneal abrasion; lubricating eye drops or ointment
and topical antibiotics can then be administered. If the symptoms do
not improve within 24 hours, then the patient should be referred to an
ophthalmologist to rule out a corneal ulcer (Table 1) [6]. Patients with
contact lenses should be prescribed quinolones and should follow-up
with an ophthalmologist within 48 hours of starting their treatment,
regardless of resolution.

Conclusion

The general practitioner is most often the first contact physician for
the patient presenting with red eye. The majority of red eye is caused by
acute and benign conditions that can resolve on their own or by non-
prescription medication and treatment. However, all cases of red eye
can potentially warrant referral to an ophthalmologist. The spectrum
of conditions causing red eye is vast and differential diagnoses are
unfortunately common at the primary care level. Figure 6 guides the
first contact physician and primary care provider through the diagnosis
process at the primary care level. What is most important is to look
out for the red flags of red eye which can be associated with serious,
sight-threatening conditions. Patients with red eye who present with
reduced visual acuity, photophobia, moderate to severe pain, headache
and nausea, elevated IOP, corneal epithelial defects with associated
infiltrate and/or anterior chamber inflammation, evidence of foreign
body or penetrating trauma, anisocoria, ciliary flush, shallow anterior
chamber or proptosis with painful extraocular muscle should be
referred emergently or urgently to an ophthalmologist. Patients who
initially do not present with these complications, but whose symptoms
persist, worsen or recur after initial treatment should also be urgently
referred to an ophthalmologist.
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