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Central vision loss
in a 44-year-old woman
A44-year-old woman presented to the emer-

gency department following 1 week of sudden, 
painless, central vision loss in the left eye and 1 day of 
headache preceded by intermittent fl oaters and fl ash-
ing lights. The headache was a dull, aching pain in 
the left temple. For the preceding 2 months, she had 
been treated by an outside ophthalmologist for bilat-
eral anterior uveitis, unresponsive to topical prednis-
olone. She additionally noted recent hair loss and a 
rash on the palms. She denied light sensitivity, eye 
pain, trauma, blurred vision, fever, chills, chest pain, 
shortness of breath, abdominal pain, nausea, dizzi-
ness, blurred vision, or syncope prior to presentation.

Medical comorbidities included 15 years of sys-
temic lupus erythematosus (SLE) and antiphospholipid 
syndrome that fi rst manifested as a cerebrovascular 
accident (CVA). Serum analysis at time of SLE diag-
nosis revealed strongly positive antinuclear antibodies, 
elevated Sjögren syndrome antibodies, double-stranded 
DNA, beta-2-glycoprotein immunoglobulin G, anticar-
diolipin immunoglobulin G, and lupus anticoagulant. 

The patient’s presentation of vascular thrombosis 
with positive antiphospholipid antibodies met the 
Sydney criteria for diagnosis of triple-positive antiphos-
pholipid antibody syndrome. Following appropriate 
anticoagulation, she experienced occasional skin rashes, 
Raynaud phenomenon, and sicca symptoms. Other 
medical comorbidities included migraines and focal 
epilepsy. Her regular medications included prednisone 
7.5 mg daily, methotrexate, hydroxychloroquine, warfa-
rin, and topiramate. She was sexually active.

 ■ INITIAL EVALUATION AND MANAGEMENT

At presentation, the patient’s temperature was 99.1°F 
(37.3°C), heart rate 80 beats per minute, blood pres-

sure 131/80 mm Hg, respiratory rate 20 breaths per 
minute, and oxygen saturation 100% on room air. 
She was alert and oriented and mildly uncomfortable 
but not in distress. Head examination demonstrated 
patchy alopecia. Extremity sensation and strength 
were normal. Skin examination revealed a scaly, ery-
thematous rash on both palms. Her joint examination 
was unremarkable, and there was no cervical, supra-
clavicular, axillary, or inguinal lymphadenopathy.

Visual acuity was 20/20 in the right eye and 3/200 
in the left eye. Pupils were equally round and reactive 
to light without an afferent pupillary defect. Confron-
tation visual fi eld testing revealed central scotoma in 
the left eye. Extraocular muscles functioned properly 
in both eyes. Slit-lamp microscope examination 
demonstrated mild to moderate anterior chamber and 
vitreous cellular reaction, indicating the presence 
of anterior and intermediate uveitis. Dilated fundu-
scopic examination demonstrated blunted foveal 
refl ex suggestive of retinal involvement and bilateral 
panuveitis. 

Laboratory test results
Notable results of blood testing at presentation were 
as follows:
• Hemoglobin 10.6 g/dL (reference range 11.6–15.0)
• Mean corpuscular volume 93.7 fL (78.2–97.9)
• Red blood cell distribution width 15.5% (12.2–16.1)
• Platelet count 296 x 109/L (157–371)
• Total leukocyte count 8.2 x 109/L (3.4–9.6) 
• Neutrophils 6.43 x 109/L (1.56–6.45)
• Lymphocytes 1.19 x 109/L (0.93–3.07)
• Monocytes 0.53 x 109/L (0.26–0.81)
• Eosinophils 0.04 x 109/L (0.03–0.48)
• Basophils 0.03 x 109/L (0.01–0.08)
• International normalized ratio (INR) 3.6 (0.9–1.1)
• Activated partial thromboplastin time (aPTT) 48 

seconds (25–37)doi:10.3949/ccjm.90a.22038
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• Glucose 152 mg/dL (70–140)
• C-reactive protein 0.4 mg/dL (≤ 0.8)
• Serum creatinine 0.79 mg/dL (0.59–1.04).

Findings on imaging
Computed tomography of the head without contrast 
revealed no evidence of acute intracranial or orbital 
bleed, infarction, or mass effect. There was evidence 
of old infarction in the frontoparietal region and left 
parietal lobe, mild generalized cerebral atrophy, and 
ex vacuo ventricular dilation.

 ■ DIFFERENTIAL DIAGNOSIS

1What is the most likely cause of the patient’s 
symptoms?

 □ SLE
 □ Sarcoidosis
 □ Lyme disease
 □ Syphilis

After a full day of an associated headache, the patient 
experienced unilateral, painless, progressive vision 
loss for 1 week following a 2-month history of bilat-
eral anterior uveitis that was unresponsive to corti-
costeroids. Her lab results revealed mild normocytic 
anemia, appropriate anticoagulation, and mildly 
elevated random glucose in the absence of diabetes. 
Given her CVA history and antiphospholipid syn-
drome diagnosis, imaging studies appropriately ruled 
out CVA and intracranial bleeding, and ophthalmic 
examination excluded retinal artery or vein occlu-
sion. Additionally, retinal toxicity owing to chronic 
hydroxychloroquine use was rejected based on exam-
ination and pattern of vision loss (central vs ringed 
scotoma). Overall, ocular examination and history 
were consistent with chronic panuveitis.

Uveitis refers to infl ammation of the uveal tissues, 
specifi cally the iris, ciliary body, and choroid.1 It also 
commonly affects tissue or space adjacent to the uvea 
such as the anterior chamber, vitreous humor, or ret-
ina.2 It is subdivided by anatomic location (Table 1).2 
Each form of uveitis may present with vision loss, 
necessitating a detailed ophthalmologic workup 
augmented by serum testing to determine underlying 
cause.3 Anterior uveitis encompasses infl ammation of 
the iris or ciliary body and typically presents with a 
red, painful eye and cellular reaction in the anterior 
chamber on slit-lamp biomicroscopy.1 Intermediate 
uveitis includes infl ammation of the vitreous and 
peripheral retina and presents with worsening eye 
fl oaters, decreased vision, and cells in the vitreous on 
examination.4 Posterior uveitis involves infl amma-
tion of the retina and choroid and presents with dete-
riorating vision and visual fi eld changes.5 Panuveitis 
involves global infl ammation that may present with 
symptoms from each of the previous categories.6

Systemic lupus erythematosus
Though SLE can involve any structure within the eye, 
uveitis is an uncommon ophthalmologic manifestation 
of SLE (0.47%).7 SLE more commonly causes corneal 
manifestations such as keratoconjunctivitis due to 
secondary Sjögren syndrome.8 Retinal vasculopathy is 
another common ocular fi nding that additionally pres-
ents with cotton wool spots on funduscopic examina-
tion in SLE patients.8 Given our patient’s uveitis and 
lack of corneal manifestations or retinal vasculopathy, 
an SLE fl are was unlikely to be contributing.

Sarcoidosis
Ocular sarcoidosis occurs in 25% to 50% of patients 
with systemic sarcoidosis.9–12 Ocular sarcoidosis typi-
cally presents in younger individuals as anterior uveitis 

TABLE 1
Uveitis

Location Structures Possible etiology

Anterior uveitis Iris, ciliary body, anterior chamber Sarcoidosis, ankylosing spondylitis, infl ammatory 
bowel disease, Lyme disease, syphilis

Intermediate uveitis Vitreous, peripheral retina Tuberculosis, multiple sclerosis, sarcoidosis, 
infl ammatory bowel disease, Lyme disease, syphilis

Posterior uveitis Retina, choroid Toxoplasmosis, tuberculosis, herpes simplex virus, 
varicella zoster virus, Lyme disease, syphilis

Panuveitis All of the above Sarcoidosis, sympathetic ophthalmia, ocular or 
hematologic neoplasm, tuberculosis, Behcet disease, 
Lyme disease, syphilis
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compared with panuveitis in middle and older age 
patients.9 Advanced disease can affect all structures of 
the eye.9 Most sarcoid uveitis is bilateral, and approx-
imately 90% of patients experience chronic sarcoid 
uveitis, as our patient. However, it is rare for adults to 
present with sarcoid uveitis without concurrent pulmo-
nary manifestations.13–15 Thus, sarcoidosis is less likely.

Lyme disease
Infection causes roughly 20% of all uveitis, includ-
ing, but not limited to, viruses (cytomegalovirus, 
herpes simplex virus, varicella-zoster virus), bacteria 
(Lyme disease, syphilis, tuberculosis, bartonellosis), 
and parasites (toxocariasis).16–18 Borrelia burgdorferi, 
the spirochete responsible for Lyme disease, can 
directly invade the eye to produce acute or chronic 
visual symptoms.19,20 The principal symptom of 
Lyme ophthalmic involvement is decreased vision.21 
Although there are reports in the literature, uveitis 
due to Lyme is exceedingly rare and should only 
be suspected if the patient has systemic signs and 
symptoms in combination with plausible risk factors 
for Lyme disease, such as outdoor activities, known 
tick bite, and a characteristic rash.22,23 The absence 
of these characteristics places Lyme uveitis low on 
the differential.

Syphilis
Treponema pallidum is the spirochete responsible for 
syphilis.24,25 Ocular syphilis is a form of neurosyphilis 
characterized by involvement of the eye. It can pres-
ent at any stage of a syphilitic infection but is quite 
rare with estimates of 0.6% of patients with syphilis 
presenting with ocular syphilis.24 The most common 
manifestation of ocular syphilis in an HIV-negative 
patient is posterior uveitis, though anterior uveitis 
and panuveitis can occur.26 These can all present as 

decreased vision, necessitating further ophthalmo-
logic workup and serum treponemal testing.3 

Our patient’s presentation of decreased vision 
associated with panuveitis, in addition to patchy alo-
pecia and previous rash on the hands raises suspicion 
for ocular syphilis. Of note, neurosyphilis can present 
as acute ischemic stroke with the prodromal symptom 
of a mild headache.25 Reassuringly, imaging studies 
ruled out ischemic stroke in our patient.

 ■ NEXT STEPS

In the setting of uveitis, further investigation hinges on 
advanced ocular imaging and appropriate lab testing 
for an underlying cause, which includes syphilis test-
ing, angiotensin-converting enzyme for sarcoidosis, 
Lyme serologies, and QuantiFERON gold or purifi ed 
protein derivative for tuberculosis. Multidisciplinary 
evaluation is essential and advanced ocular imaging 
may include macula optical coherence tomography, 
fundus autofl uorescence, and fl uorescein angiography 
to reveal subtle details not appreciated clinically. 

Ocular imaging in our patient demonstrated 
infl ammatory cells in the vitreous as well as retinal 
and subretinal infi ltrates (Figure 1). When combined 
with autofl uorescence imaging that revealed a pattern 
of mixed hypo- and hyperautofl uorescence of the 
retina, commonly referred to as “leopard spotting,” 
these fi ndings were characteristic of acute syphilitic 
posterior placoid chorioretinitis—a hallmark fi nding 
of ocular syphilis (Figure 2).27

2What is the most appropriate testing sequence for 
syphilis in this patient?

 □ Nontreponemal (eg, rapid plasma reagin [RPR] or
 venereal disease research laboratory [VDRL]),
 treponemal (eg, fl uorescent treponemal antibody

Figure 1. (A) Near infrared refl ectance and (B) corresponding macula optical coherence tomography of the 
left eye, derived from the green line in image (A), demonstrate subretinal infi ltrates (white arrow) and 
increased choroidal hypertransmission (white bracket) due to outer retinal atrophy. Vitritis is shown with a 
white asterisk.
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 absorption [FTA-ABS]), cerebrospinal fl uid
 (CSF) testing

 □ Treponemal, nontreponemal, CSF testing
 □ Darkfi eld microscopy
 □ CSF testing, treponemal, nontreponemal

Nontreponemal tests rely on reactivity of antibodies 
in patient serum to cardiolipin-cholesterol-lecithin 
antigen.28 Titration of nontreponemal tests provides 
quantitative measure of disease. Examples include 
RPR and VDRL titers. Treponemal tests detect anti-
bodies against specifi c T pallidum antigens. The most 
common example is the FTA-ABS test.28

Treponemal tests have historically been more 
complex and expensive to perform than nontrepone-
mal tests, leading to traditional screening of an initial 
nontreponemal test followed by confi rmatory trepo-
nemal test, if reactive.28 However, newer versions of 

treponemal tests are automated, facilitating ease of 
use.28 

Thus, the most appropriate testing sequence for 
this patient is a treponemal test, such as FTA-ABS 
followed by reverse screening with a nontrepone-
mal test, such as an RPR or VDRL titer.29,30 Reverse 
screening is also preferred in suspected late stage 
syphilis—as with most ocular syphilis—where serum 
nontreponemal tests may be negative but treponemal 
tests remain positive.31 

Because ocular syphilis is a manifestation of neu-
rosyphilis, in patients with suspected neurosyphilis, 
VDRL can be performed on CSF after positive serum 
testing, but should not delay initiation of treatment.32 

This is particularly useful in determining diagnosis 
in patients without ocular symptoms or examination 
fi ndings.32 Darkfi eld microscopy is complex and no 
longer routinely recommended or available.33

Of special consideration in our patient, nontrepo-
nemal tests may return false-positive in patients with 
antiphospholipid syndrome when anticardiolipin 
antibodies are present.34 The reverse screening tech-
nique is particularly useful in this circumstance, as 
FTA-ABS and other treponemal tests do not rely on 
reactivity of cardiolipin in patient serum.28

 ■ CASE CONTINUED

The patient’s serum FTA-ABS returned positive, and 
serum RPR titer was reactive and remained reactive 
to a titer of 1:512. The patient revealed having an 
unprotected sexual encounter 4 months prior. The 
patient was admitted to inpatient medicine for 
lumbar puncture to confi rm neurosyphilis and treat-
ment. Because of her history of CVA in the setting 
of antiphospholipid syndrome, the patient required 
bridging anticoagulation for the lumbar puncture to 
be performed safely. Lumbar puncture and CSF anal-
ysis revealed elevated protein of 68 mg/dL (reference 
range 0–35), normal glucose of 57 mg/dL (50–80), 37 
nucleated cells per microliter (0–5), and CSF VDRL 
that remained reactive to a titer of 1:1—consistent 
with neurosyphilis. Serum HIV testing was negative.

3What should be the next step in this patient’s 
management?

 □ Intravenous penicillin G infusions 3 million units 
 every 4 hours

 □ Intramuscular procaine penicillin G 2.4 million
 units daily and oral probenecid 500 mg 

 □ Intramuscular ceftriaxone injections
 □ Close monitoring, testing for additional sexually

Figure 2. Fundus autofl uorescence of right and 
left eye. (A) In the right eye, there is a placoid 
appearance in the macula (white arrow). (B) In 
the left eye, there is a stippled pattern of hyper-
autofl uorescence and hypoautofl uorescence 
scattered throughout the macula (white arrow). 
(C) Fluorescein angiography and (D) indocyanine 
green angiography of the right eye demonstrate 
a stippled pattern of hyperfl uorescence with 
regions of hypofl uorescence owing to blocking 
consistent with the location of the subretinal infi l-
trates (white arrow in C; similar fi nding in D). Just 
inferior to the inferior vascular arcade, there is a 
band of perivascular hyperfl uorescence consistent 
with perivascular staining (white bracket).
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 transmitted infections, and repeat lumbar punc-
 ture studies in 3 months
 Intravenous penicillin G infusions of 3 to 4 mil-
lion units should be given every 4 hours for 10 to 14 
days, or penicillin G 24 million units as a continuous 
infusion for 10 to 14 days.30 Allergic patients should 
undergo penicillin desensitization and proceed with 
either of the above 2 options.32

Intramuscular procaine penicillin G injections 
plus probenecid has not been well studied in the 
treatment of neurosyphilis, and central nervous sys-
tem levels of oral/intramuscular penicillin are often 
undetectable.35–37 Oral probenecid is believed to 
increase the bioavailability of penicillin in the CSF by 
inhibiting excretion of penicillin in the urine through 
blockade of the organic anion transporter in the prox-
imal convoluted tubule.35,36 Though early data suggest 
effectiveness of lumbar puncture penicillin plus pro-
benecid in the treatment of neurosyphilis,32,38 intra-
venous penicillin remains the preferred treatment.37

Intramuscular ceftriaxone injections are an 
appropriate alternative to intravenous penicillin G 
in patients allergic to penicillin who remain poorly 
responsive after resensitization and challenge.30,39,40

Close monitoring. Following penicillin infusion, 
monitoring for Jarisch-Herxheimer reaction after 
antibiotic treatment is essential.30 Endotoxins released 
from lysed spirochetes induce fevers, chills, myalgias, 
headache, tachycardia, and vasodilation with resul-
tant mild hypotension and fl ushing.30 It occurs within 
2 to 24 hours of antibiotic administration and resolves 
within 12 to 24 hours.30 Treatment is symptomatic, 
and acetaminophen is the preferred agent.30,41

 ■ SYPHILIS

Syphilis is a sexually transmitted systemic disease 
caused by infection with the spirochete bacteria T 
pallidum.30 A moniker of “the great imitator” befi ts 
syphilis for its numerous and often vague clinical pre-
sentations.30,42 Syphilis classically progresses through 
3 stages of increasing severity.42 Primary syphilis com-
monly presents with a solitary, painless genital chan-
cre in response to local invasion by the bacteria.42 
Chancres can present on any skin surface that was in 
direct contact with an infected lesion, including the 
digits, nipples, and oral mucosa.42 Secondary syphilis 
results from systemic hematogenous bacterial dis-
semination of an untreated primary infection.43 The 
clinical manifestations in this stage are often nonspe-
cifi c, but can include condyloma lata, a generalized 
maculopapular rash involving the hands and feet, 

and alopecia, in addition to symptoms of myalgia, 
headache, and malaise among many others.43 Primary 
and secondary syphilis often improve within weeks 
but can regress into a latent phase only detectable by 
serologic testing. Months or years later, some patients 
progress to the tertiary (late) stage, characterized by 
cardiovascular involvement resulting in aortic aneu-
rysm, valvulopathy, and/or organ infi ltration with 
gummas.44,45

Neurosyphilis refers to T pallidum spread into the 
central nervous system and can manifest in any stage 
of the disease. Five types of neurosyphilis exist, with 
severity ranging from asymptomatic in early forms to 
general paresis and tabes dorsalis in the late forms, 
years or decades after initial infection.30 CSF non-
treponemal testing should be performed in patients 
with suspected neurosyphilis.

Ocular syphilis is a form of neurosyphilis that often 
presents as posterior uveitis or panuveitis, though 
almost any ocular structure can be involved.46 Poste-
rior placoid chorioretinitis is a characteristic yellowish 
plaque lesion near the macula that may be identifi ed 
through fundoscopy in patients with secondary and 
tertiary syphilis.47

Management considerations
Broad testing for sexually transmitted infections and 
repeat lumbar puncture with basic labs should be 
considered at 3 months.48,49 Repeat lumbar puncture 
is not indicated in most patients, however, should be 
considered in immunocompromised patients, such as 
ours. Patients need to be followed with serial non-
treponemal tests at 3 months and every 6 months 
thereafter to confi rm disease eradication.50 

Failure of titers to be reduced by 4-times within 6 
to 12 months indicates inadequate response to treat-
ment (eg, 1:64 to 1:16).32 A clinical cure is indicated 
by seroreversion—loss of antibodies and negative 
nontreponemal test. Retreatment is indicated if a 
patient fails to experience a 4-fold decrease of CSF 
VDRL titer by 1-year post-treatment, if there is a 
4-fold increase in CSF VDRL titer, or if CSF white 
blood cell count has not decreased after 6 months or 
normalized after 2 years.50

 ■ CASE CONCLUSION

Intravenous penicillin was initiated and tolerated 
well without development of Jarisch-Herxheimer 
reaction. Two weeks of continuous penicillin infu-
sion yielded full visual recovery to 20/20 acuity in 
both eyes. Given the patient’s immunocompromised 
status and recommendation of our Infectious Disease 
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colleagues, repeat CSF evaluation was performed at 
3 months to monitor disease resolution, which con-
fi rmed eradication.

 ■ TAKE-HOME POINTS

• Syphilis is an important consideration for patients 
presenting with subacute vision loss.

• Identify syphilis using preferred “reverse screen-
ing” of treponemal assay followed by nontrepone-
mal assay for confi rmation.

• Treatment of neurosyphilis should include pen-

icillin G infusion with close monitoring for 
Jarisch-Herxheimer reaction.

• Confi rm eradication of disease with nontrepone-
mal tests, consider repeat CSF testing for eradica-
tion in immunocompromised patients, and pursue 
broad testing for other sexually transmitted infec-
tions and related age-appropriate cancer screening 
(cervical cancer). ■

 ■ DISCLOSURES
The authors report no relevant fi nancial relationships which, in the context 
of their contributions, could be perceived as a potential confl ict of interest.

 ■ REFERENCES
1. Harthan JS, Opitz DL, Fromstein SR, Morettin CE. Diagnosis and 

treatment of anterior uveitis: optometric management. Clin Optom 
(Auckl) 2016; 8:23–35. doi:10.2147/OPTO.S72079

2. Jabs DA, Nussenblatt RB, Rosenbaum JT; Standardization of 
Uveitis Nomenclature (SUN) Working Group. Standardization of 
uveitis nomenclature for reporting clinical data. Results of the First 
International Workshop. Am J Ophthalmol 2005; 140(3):509–516. 
doi:10.1016/j.ajo.2005.03.057

3. Durrani OM, Tehrani NN, Marr JE, Moradi P, Stavrou P, Murray PI. 
Degree, duration, and causes of visual loss in uveitis. Br J Ophthal-
mol 2004; 88(9):1159–1162. doi:10.1136/bjo.2003.03722

4. Ness T, Boehringer D, Heinzelmann S. Intermediate uveitis: pattern 
of etiology, complications, treatment and outcome in a tertiary 
academic center. Orphanet J Rare Dis 2017; 12(1):81.
doi:10.1186/s13023-017-0638-9

5. Sudharshan S, Ganesh SK, Biswas J. Current approach in the diag-
nosis and management of posterior uveitis. Indian J Ophthalmol 
2010; 58(1):29–43. doi:10.4103/0301-4738.58470

6. Bansal R, Gupta V, Gupta A. Current approach in the diagnosis and 
management of panuveitis. Indian J Ophthalmol 2010; 58(1):45–54. 
doi:10.4103/0301-4738.58471

7. Gallagher K, Viswanathan A, Okhravi N. Association of system-
ic lupus erythematosus with uveitis. JAMA Ophthalmol 2015; 
133(10):1190–1193. doi:10.1001/jamaophthalmol.2015.2249

8. Silpa-Archa S, Lee JJ, Foster CS. Ocular manifestations in system-
ic lupus erythematosus. Br J Ophthalmol 2016; 100(1):135–141. 
doi:10.1136/bjophthalmol-2015-306629

9. Han YS, Rivera-Grana E, Salek S, Rosenbaum JT. Distinguishing 
uveitis secondary to sarcoidosis from idiopathic disease: cardiac 
implications. JAMA Ophthalmol 2018; 136(2):109–115.
doi:10.1001/jamaophthalmol.2017.5466

10. Umazume A, Kezuka T, Okunuki Y, et al. Prediction of severe car-
diac involvement by fundus lesion in sarcoidosis. Jpn J Ophthalmol 
2014; 58(1):81–85. doi:10.1007/s10384-013-0288-y

11. Herbort CP, Rao NA, Mochizuki M; Scientifi c Committee of First In-
ternational Workshop on Ocular Sarcoidosis. International criteria 
for the diagnosis of ocular sarcoidosis: results of the fi rst Inter-
national Workshop On Ocular Sarcoidosis (IWOS). Ocul Immunol 
Infl amm. 2009; 17(3):160–169. doi:10.1080/09273940902818861

12. Iwai K, Tachibana T, Takemura T, Matsui Y, Kitaichi M, Kawabata Y. 
Pathological studies on sarcoidosis autopsy. I. Epidemiological fea-
tures of 320 cases in Japan. Acta Pathol Jpn 1993; 43(7-8): 372–376. 
doi:10.1111/j.1440-1827.1993.tb01148.x

13. Ungprasert P, Carmona EM, Utz JP, Ryu JH, Crowson CS, Matteson 
EL. Epidemiology of sarcoidosis 1946–2013: a population-based 
study. Mayo Clin Proc 2016; 91(2):183–188.
doi:10.1016/j.mayocp.2015.10.024

14. Baughman RP, Teirstein AS, Judson MA, et al. Clinical characteristics 
of patients in a case control study of sarcoidosis. Am J Respir Crit Care 
Med 2001; 164(10 Pt 1):1885–1889. doi:10.1164/ajrccm.164.10.2104046

15. Rizzato G, Palmieri G, Agrati AM, Zanussi C. The organ-specifi c 
extrapulmonary presentation of sarcoidosis: a frequent occurrence 
but a challenge to an early diagnosis. A 3-year-long prospective 
observational study. Sarcoidosis Vasc Diffuse Lung Dis 2004; 21(2):
119–126. pmid:15281433

16. Duplechain A, Conrady CD, Patel BC, Baker S. Uveitis. In: StatPearls. 
NCBI Bookshelf version. StatPearls Publishing; 2022. https://www.
ncbi.nlm.nih.gov/books/NBK540993/ Accessed November 22, 2022.

17. Jakob E, Reuland MS, Mackensen F, et al. Uveitis subtypes in a 
German interdisciplinary uveitis center--analysis of 1916 patients. J 
Rheumatol 2009; 36(1):127–136. doi:10.3899/jrheum.080102

18. de Groot-Mijnes JD, de Visser L, Zuurveen S, et al. Identifi cation of 
new pathogens in the intraocular fl uid of patients with uveitis. Am 
J Ophthalmol 2010; 150(5):628–636. doi:10.1016/j.ajo.2010.05.015

19. Allegri P, Herbort CP. Lyme Disease. In: Chee SP, Khairallah,M 
(eds). Emerging Infectious Uveitis. Springer, Cham; 2017; 43–56. 
https://doi.org/10.1007/978-3-319-23416-8_5. Accessed November 
22, 2022.

20. Duray PH, Johnson RC. The histopathology of experimentally infect-
ed hamsters with the Lyme disease spirochete, Borrelia burgdorferi. 
Proc Soc Exp Biol Med 1986; 181(2):263–269.
doi:10.3181/00379727-181-42251

21. Rothermel H, Hedges TR 3rd, Steere AC. Optic neuropathy in 
children with Lyme disease. Pediatrics 2001; 108(2):477–481. 
doi:10.1542/peds.108.2.477

22. Mikkilä HO, Seppälä IJ, Viljanen MK, Peltomaa MP, Karma A. The 
expanding clinical spectrum of ocular lyme borreliosis. Ophthal-
mology 2000; 107:581–587. doi:10.1016/s0161-6420(99)00128-1

23. Mora P, Carta A. Ocular manifestations of Lyme borreliosis in 
 Europe. Int J Med Sci 2009; 6(3):124–125. doi:10.7150/ijms.6.124

24. Oliver SE, Aubin M, Atwell L, et al. Ocular syphilis—eight jurisdic-
tions, United States, 2014–2015. MMWR Morb Mortal Wkly Rep 
2016; 65(43):1185–1188. doi:10.15585/mmwr.mm6543a2

25. Krishnan D, Zaini SS, Latif KA, Joseph JP. Neurosyphilis present-
ing as acute ischemic stroke. Clin Med (Lond) 2020; 20(1):95–97. 
doi:10.7861/clinmed.2019-0368

26. Mathew D, Smit D. Clinical and laboratory characteristics of ocular 
syphilis and neurosyphilis among individuals with and without HIV 
infection. Br J Ophthalmol 2021; 105(1):70–74.
doi:10.1136/bjophthalmol-2019-315699

27. Eandi CM, Neri P, Adelman RA, Yannuzzi LA, Cunningham ET Jr; 
International Syphilis Study Group. Acute syphilitic posterior 
placoid chorioretinitis: report of a case series and comprehensive 
review of the literature. Retina 2012; 32(9):1915–1941.
doi:10.1097/IAE.0b013e31825f3851

28. Soreng K, Levy R, Fakile Y. Serologic testing for syphilis: benefi ts 
and challenges of a reverse algorithm. Clin Microbiol Newsl 2014; 
36(24):195–202. doi:10.1016/j.clinmicnews.2014.12.001

29. Centers for Disease Control and Prevention (CDC). Syphilis testing 
algorithms using treponemal tests for initial screening—four labo-
ratories, New York City, 2005–2006. MMWR Morb Mortal Wkly Rep 
2008; 57(32):872–875. pmid:18701877

 on May 24, 2023. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 90  • NUMBER 1  JANUARY 2023  41

SCHMIDT AND COLLEAGUES

30. Ha T, Tadi P, Dubensky L. Neurosyphilis. In: StatPearls. NCBI Book-
shelf version. StatPearls Publishing; 2022. https://www.ncbi.nlm.nih.
gov/books/NBK540979/ Accessed November 22, 2022.

31. McKay KM, Lim LL, Van Gelder RN. Rational laboratory testing in 
uveitis: a Bayesian analysis. Surv Ophthalmol 2021; 66(5):802–825. 
doi:10.1016/j.survophthal.2021.02.002 

32. Workowski KA, Bolan GA; Centers for Disease Control and Pre-
vention. Sexually transmitted diseases treatment guidelines, 2015. 
MMWR Recomm Rep 2015; 64(RR-03):1–137. pmid:26042815

33. Marra CM. Neurosyphilis. In: Gonzalez-Scarano F, Marrazzo J (eds). 
UpToDate. https://www.uptodate.com/contents/neurosyphilis?-
source=related_link Accessed November 22, 2022.

34. Koike T, Sueishi M, Funaki H, Tomioka H, Yoshida S. Anti-phos-
pholipid antibodies and biological false positive serological test 
for syphilis in patients with systemic lupus erythematosus. Clin Exp 
Immunol 1984; 56(1):193–199. pmid:6201309

35. Dacey RG, Sande MA. Effect of probenecid on cerebrospinal fl uid 
concentrations of penicillin and cephalosporin derivatives. Antimi-
crob Agents Chemother 1974; 6(4):437–441.
doi:10.1128/AAC.6.4.437

36. Richardson D, Goldmeier D. Probenecid in the treatment of 
neurosyphilis in men who have sex with men: a commentary. Sex 
Transm Infect 2022; 98(6):459. doi:10.1136/sextrans-2021-055278

37. van der Valk PG, Kraai EJ, van Voorst Vader PC, Haaxma-Reiche 
H, Snijder JA. Penicillin concentrations in cerebrospinal fl uid (CSF) 
during repository treatment regimen for syphilis. Genitourin Med 
1988; 64(4):223–225. doi:10.1136/sti.64.4.223

38. Dunaway SB, Maxwell CL, Tantalo LC, Sahi SK, Marra CM. Neu-
rosyphilis treatment outcomes after intravenous penicillin G versus 
intramuscular procaine penicillin plus oral probenecid. Clin Infect 
Dis 2020; 71(2):267–273. doi:10.1093/cid/ciz795

39. Ghanem KG. Review: neurosyphilis: a historical perspective and 
review. CNS Neurosci Ther 2010; 16(5):e157–e168.
doi:10.1111/j.1755-5949.2010.00183.x

40. Tuddenham S, Ghanem KG. Neurosyphilis: knowledge gaps and 
controversies. Sex Transm Dis 2018; 45(3):147–151.
doi:10.1097/OLQ.0000000000000723

41. Hobbs E, Vera JH, Marks M, Barritt AW, Ridha BH, Lawrence D. Neu-
rosyphilis in patients with HIV. Pract Neurol 2018; 18(3):211–218. 
doi:10.1136/practneurol-2017-001754

42. Brown DL, Frank JE. Diagnosis and management of syphilis. Am 
Fam Physician 2003;68(2):283–290. pmid:12892348

43. Baughn RE, Musher DM. Secondary syphilitic lesions. Clin Microbiol 
Rev 2005; 18(1):205–216. doi:10.1128/CMR.18.1.205-216.2005

44. Pereira TM, Fernandes JC, Vieira AP, Basto AS. Tertiary syphilis. Int J 
Dermatol 2007; 46(11):1192–1195. doi:10.1111/j.1365-4632.2007.03438.x

45. Tudor ME, Al Aboud AM, Gossman W. Syphilis. In: StatPearls. NCBI 
Bookshelf version. StatPearls Publishing; 2022. https://www.ncbi.
nlm.nih.gov/books/NBK534780/ Accessed November 22, 2022.

46. Davis JL. Ocular syphilis. Curr Opin Ophthalmol 2014; 25(6):513–518. 
doi:10.1097/ICU.0000000000000099

47. Koundanya VV, Tripathy K. Syphilis ocular manifestations. In: Stat-
Pearls. NCBI Bookshelf version. StatPearls Publishing; 2022.
https://www.ncbi.nlm.nih.gov/books/NBK558957/. Accessed
November 22, 2022.

48. Marra CM, Maxwell CL, Tantalo LC, Sahi SK, Lukehart SA. Nor-
malization of serum rapid plasma reagin titer predicts normal-
ization of cerebrospinal fl uid and clinical abnormalities after 
treatment of neurosyphilis. Clin Infect Dis 2008; 47(7):893–899. 
doi:10.1086/591534

49. Xiao Y, Tong ML, Lin LR, et al. Serological response predicts nor-
malization of cerebrospinal fl uid abnormalities at six months after 
treatment in HIV-negative neurosyphilis patients. Sci Rep 2017; 
7(1):9911. doi:10.1038/s41598-017-10387-x

50. American Academy of Pediatrics Committee on Infectious Diseases. 
Syphilis. In: Kimberlin DW, Barnett ED, Lynfi eld R, Sawyer MH 
(eds). Red Book: 2021–2024 Report of the Committee on Infectious 
Diseases. 32nd edition. American Academy of Pediatrics. 2021; 
729–744.

Address: Walker M. Schmidt, BS, Medical Student, Alix School of Medi-
cine, Mayo Clinic, 200 First Street SW, Rochester, MN 55905; 
Schmidt.Walker@mayo.edu

 on May 24, 2023. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

