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Background: Lyme disease is a bacterial infection caused
by the spirochete Borrelia burgdorferi sensu lato complex
transmitted by the Ixodes tick genus. There is uncertainty
regarding proper diagnostic testing for suspected cases.
Ocular manifestations have been documented in all stages of
Lyme disease, but are more prevalent in early disseminated
disease.

Observations: This review article provides guidelines for the

appropriate diagnostic testing to obtain when encountering
ocular manifestations of suspected Lyme disease.
Conclusions: To ensure timely diagnosis and treatment,
eye care clinicians should be familiar with the appropriate
diagnostic testing for patients suspected to have ocular
manifestations of Lyme disease. If testing confirms Lyme
disease, refer the patient to an infectious disease specialist for
antimicrobial treatment and additional management.
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ince Lyme disease (LD) was first iden-

tified in 1975, there has been uncer-

tainty regarding the proper diagnostic
testing for suspected cases.! Challenges in-
volved with ordering Lyme serology testing
include navigating tests with an array of
false negatives and false positives.> Con-
founding these challenges is the wide vari-
ety of ocular manifestations of LD, ranging
from nonspecific conjunctivitis, cranial
palsies, and anterior and posterior seg-
ment inflammation.>? This article provides
diagnostic testing guidelines for eye care
clinicians who encounter patients with sus-
pected LD.

BACKGROUND

LD is a bacterial infection caused by the
spirochete Borrelia burgdorferi sensu lato
complex transmitted by the Ixodes tick
genus. There are 4 species of Ixodes ticks
that can infect humans, and only 2 have
been identified as principal vectors in
North America: Ixodes scapularis and Ix-
odes pacificus. The incidence of LD is on
the rise due to increasing global temper-
atures and expanding geographic bor-
ders for the organism. Cases in endemic
areas range from 10 per 100,000 people
to 50 per 100,000 people.*

LD occurs in 3 stages: early localized
(stage 1), early disseminated (stage 2), and
late disseminated (stage 3). In stage 1, pa-
tients typically present with erythema mi-
grans (EM) rash (bull’s-eye cutaneous rash)
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and other nonspecific flu-like symptoms of
fever, fatigue, and arthralgia. Stage 2 occurs
several weeks to months after the initial in-
fection and the infection has invaded other
systemic organs, causing conditions like car-
ditis, meningitis, and arthritis. A small sub-
set of patients may progress to stage 3, which
is characterized by chronic arthritis and
chronic neurological LD.?>*> Ocular mani-
festations have been well-documented in all
stages of LD but are more prevalent in early
disseminated disease (Table).>>%7

Indications

Recognizing common ocular manifestations
associated with LD will allow eye care prac-
titioners to make a timely diagnosis and ini-
tiate treatment. The most common ocular
findings from LD include conjunctivitis,
keratitis, cranial nerve VII palsy, optic neu-
ritis, granulomatous iridocyclitis, and pars
planitis.>® While retrospective studies sug-
gest that up to 10% of patients with early
localized LD have a nonspecific follicular
conjunctivitis, those patients are unlikely
to present for ocular evaluation. If a patient
does present with an acute conjunctivitis,
many clinicians do not consider LD in their
differential diagnosis.® In endemic areas, it
is important to query patients for additional
symptoms that may indicate LD.

Obtaining a complete patient history
is vital in aiding a clinician’s decision to
order Lyme serology for suspected LD. Ep-
idemiology, history of geography/travel,
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TABLE. Common Ocular Manifestations of Lyme Disease?%67

Diagnosis

Features

Stage Other primary causes

Conjunctivitis?

Acute, follicular conjunctivitis

1 Chlamydia; herpes; adenovirus; topical
medication adverse events

Keratitis? Nummular infiltrates of the cornea; blurred vision 1,2,0r3 Dry eye syndrome; virus; fungus; syphilis

CN VII palsy? Ptosis; facial drooping; decreased CN VIl sensation 2o0r3 Idiopathic; tumors

CN Il IV, or VI palsy Diplopia; extraocular muscle restrictions 2 Vasculopathic; increased intracranial

pressure

Papilledema? In setting of meningitis usually in children: bilateral 2 Intracranial tumors; hydrocephalus; 1I1H;
swollen and hyperemic discs; dilated and tortuous subdural and epidural hematomas;
retinal veins; enlarged blind spot or other visual field subarachnoid hemorrhages; encephalitis
defects; episodes of transient vision loss

Reversible Horner’s Temporary ptosis; miosis; anhidrosis 2 Trauma; Pancoast tumor; stroke

syndrome

Orbital myositis Proptosis; discomfort with eye movement; diplopia; 2 Autoimmune; infectious disease; herpes
conjunctival hyperemia; eyelid edema zoster; cysticercosis

Temporal arteritis Sudden and painless vision loss in an individual aged 2 Unknown; inflammatory conditions

> 55 y; headache; jaw claudication; scalp tenderness;
proximal muscle and joint aches; RAPD; pale and
swollen disc

Optic neuritis

Gradual or sudden vision loss/dimming of vision;
reduced color vision; photopsia; swollen optic disc;
RAPD; visual field defects

2or3 Multiple sclerosis; systemic lupus
erythematosus; sarcoidosis; syphilis

Uveitis? Most commonly intermediate uveitis; likely 2o0r3 Herpes simplex virus; toxoplasmosis;
granulomatous with retinal vasculitis or vitritis; eye syphilis; sarcoidosis; tuberculosis
pain; eye redness; blurry vision

Episcleritis Acute sectoral or diffuse injection of conjunctiva; 3 Idiopathic; rheumatoid arthritis; irritable

photophobia; ocular irritation; anterior chamber cells

bowel disease; Sjogren’s syndrome; syphilis;
herpes zoster virus; tuberculosis

Chorioretinitis

Multiple discrete areas of retinitis or choroidal
infiltrates spots; choroids folds

3 Toxoplasmosis; cytomegalovirus;
tuberculosis; syphilis

Retinal detachment

Serous/exudative retinal detachment

3 Trauma; retinal hole; lattice degeneration;
history of ocular surgery

Branch retinal vein Decreased acuity; retinal ischemia; hemorrhages 3 Vascular disease; hypercoagulable state
occlusion/branch retinal

artery occlusion

Neuroretinitis Inflammation of the optic nerve or peripapillary retina; 3 Cat scratch disease; syphilis; Rocky

vision loss; optic disc swelling; macular exudates;
RAPD; reduced acuity

Mountain spotted fever histoplasmosis;
leptospirosis; sarcoidosis; tuberculosis;
idiopathic

Abbreviations: CN, cranial nerve; IIH, idiopathic intracranial hypertension; RAPD, relative afferent pupillary defect.

aMost common manifestations.

pet exposure, sexual history (necessary to
rule out other conditions [ie, syphilis] to
direct appropriate diagnostic testing), and
a complete review of systems should be
obtained.?* LD may mimic other inflam-
matory autoimmune conditions or infec-
tious diseases such as syphilis.?> This can
lead to obtaining unnecessary Lyme serol-
ogies or failing to diagnose LD.>"
Diagnostic testing is not indicated when
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a patient presents with an asymptomatic
tick bite (ie, has no fever, malaise, or EM
rash) or if a patient does not live in or has
not recently traveled to an endemic area
because it would be highly unlikely the
patient has LD.%!° If the patient reports
known contact with a tick and has a rash
suspicious for EM, the diagnosis may be
made without confirmatory testing because
EM is pathognomonic for LD.”* Serologic
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Lyme Disease

Signs/symptoms of LD

Exposure in endemic area + EM rash

Exposure in endemic area with no EM rash

No exposure in endemic area

Patient likely has LD, no further
testing needed

Patient does not likely have LD;
Send for EIA no further testing recommended
Negative Positive
Patient does Send for
not have LD second EIA

Negative Positive
Patient does not Patient likely
likely have LD has LD

FIGURE. Lyme Serology Testing'3'*

Abbreviations: EIA, enzyme immunoassay; EM, erythema migrans; LD, Lyme disease.

testing is not recommended in these cases,
particularly if there is a single EM lesion,
since the lesion often presents prior to de-
velopment of an immune response leading
to seronegative results.®

Lyme serology is necessary if a patient
presents with ocular manifestations known
to be associated with LD and resides in, or
has recently traveled to, an area where LD
is endemic (ie, New England, Minnesota, or
Wisconsin).”!* These criteria are of partic-
ular importance: about 50% of patients do
not recall a tick bite and 20% to 40% do not
present with an EM.>°

Diagnostic Testing

In 2019 the Centers for Disease Control
and Prevention (CDC) updated their test-
ing guidelines to the modified 2-tier testing
(MTTT) method. The MTTT first recom-
mends a Lyme enzyme immunoassay (EIA),
with a second EIA recommended only if the
first is positive.!*** The MTTT method has
better sensitivity in early localized LD com-
pared to standard 2-tier testing.”'"'? The
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CDC advises against the use of any labora-
tory serology tests not approved by the US
Food and Drug Administration.'* The CDC
also advises that LD serology testing should
not be performed as a “test for cure,” be-
cause even after successful treatment, an in-
dividual may still test positive.* Follow-up
testing in patients treated early in the disease
course (ie, in the setting of EM) may never
have an antibody response. In these cases, a
negative test should not exclude an LD di-
agnosis.’ For patients with suspected neu-
roborreliosis, a lumbar puncture may not be
needed if a patient already has a positive pe-
ripheral serology via the MTTT method."?
The Figure depicts a flow chart for the pro-
cess of ordering and interpreting testing.
Most LD testing, if correlated with clini-
cal disease, is positive after 4 to 6 weeks.” If
an eye disease is noted and the patient has
positive Lyme serology, the patient should
still be screened for Lyme neuroborreliosis of
the central nervous system (CNS). Examina-
tion of the fundus for papilledema, review
of symptoms of aseptic meningitis, and a
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careful neurologic examination should be
performed.”

If CNS disease is suspected, the patient
may need additional CNS testing to support
treatment decisions. The 2020 Infectious Dis-
eases Society of America Lyme guidelines rec-
ommend to: (1) obtain simultaneous samples
of cerebrospinal fluid (CSF) and serum for
determination of the CSF:serum antibody
index; (2) do not obtain CSF serology with-
out measurement of the CSF:serum antibody
index; and (3) do not obtain routine poly-
merase chain reaction or culture of CSF or
serum." Once an LD diagnosis is confirmed,
the CDC recommends a course of 100 mg of
oral doxycycline twice daily for 14 to 21 days
or an antimicrobial equivalent (eg, amox-
icillin) if doxycycline is contraindicated.
However, the antimicrobial dosage may vary
depending on the stage of LD.!! Patients with
confirmed neuroborreliosis should be admit-
ted for 14 days of intravenous ceftriaxone or
intravenous penicillin.?

CONCLUSIONS

To ensure timely diagnosis and treatment,
eye care clinicians should be familiar with
the appropriate diagnostic testing for pa-
tients suspected to have ocular manifesta-
tions of LD. For patients with suspected
LD and a high pretest probability, clinicians
should obtain a first-order Lyme EIA.'*'* If
testing confirms LD, refer the patient to an
infectious disease specialist for antimicrobial
treatment and additional management.'!
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