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Abstract: We report a case series of neuroretinitis in ocular bartonellosis and describe the 

serologic verification for Bartonella henselae. This is a retrospective interventional case series 

of four patients who presented in the ophthalmology clinic of Hospital Universiti Sains Malaysia 

from June 2012 to March 2013. All four patients had a history of contact with cats and had fever 

prior to ocular symptoms. Each patient presented with neuroretinitis characterized by optic 

disc swelling with macular star. Serology analysis showed strongly positive for B. henselae in 

all of the patients.  All patients were treated with oral azithromycin (except case 4, who was 

treated with oral doxycycline), and two patients (case 1 and case 3) had poor vision at initial 

presentation that warranted the use of oral prednisolone. All patients showed a good visual 

outcome except case 3. Vision-threatening ocular manifestation of cat scratch disease can be 

improved with systemic antibiotics and steroids.
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Introduction
Cat scratch disease (CSD) is a self-limiting disease in immunocompetent patients. It is 

caused by infection of Bartonella henselae after contact with infected cats. B. henselae 

is a Gram-negative aerobic, fastidious, intracellular bacillus. Other Bartonella spp. 

known to cause systemic and ocular manifestation are Bartonella quintana, Bartonella 

grahamii, and Bartonella elizabethae.1,2 CSD is transmitted to humans through a cat 

scratch, cat bite, cat saliva, or cat flea bite. 

Typical presentation of CSD is fever and lymphadenopathy. CSD may present in 

a wide spectrum of systemic manifestations, including endocarditis, hepatitis, enceph-

alopathy, meningitis, transverse myelitis, hemolytic anemia, glomerulonephritis, and 

osteomyelitis. In immunocompromised patients, Bartonella infection can cause a 

vasoproliferative response as seen in bacillary angiomatosis which resembles Kaposi’s 

sarcoma histologically.3,4

Rarely, CSD with ocular bartonellosis manifests as Parinaud’s oculoglandular 

conjunctivitis and intraocular inflammation (uveitis) in the form of neuroretinitis or 

retinochoroiditis. Neuroretinitis was previously described as Leber’s idiopathic stellate 

neuroretinitis in 1916.5 It is characterized by optic disc swelling with partial or complete 

macular star,5 and occurs in 1%–2% of patients with CSD.6 Neuroretinitis in association 

with serologic evidence of Bartonella infection was documented in 1994.7–9

Serologic tests for Bartonella became readily available in recent years and are a 

means of establishing CSD diagnosis. Diagnosis of CSD is mainly by clinical presenta-

tion and is confirmed with positive serologic analysis for Bartonella. An increase in 

immunoglobulin (Ig) M titer with a significant increase in IgG antibodies titer can be 

considered an acute Bartonella infection.10
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The aim of this retrospective interventional case series is 

to describe features of neuroretinitis and serologic verifica-

tion of B. henselae for ocular bartonellosis.

Case series
This is a retrospective interventional case series of four 

patients who presented in the ophthalmology clinic at 

the Hospital Universiti Sains Malaysia, Kubang Kerian, 

Malaysia from June 2012 to March 2013.

All four patients had a history of contact with cats; had 

fever prior to ocular symptoms; and presented with optic disc 

swelling and macular edema, and had positive serology for 

B. henselae. Table 1 shows the summary of the four patients 

concerning age and sex, systemic and ocular findings, and 

serologic analysis for B. henselae, comparing visual outcome 

and treatment given to the patients. 

Case 1
A 15-year-old boy presented with gradual-onset, painless 

reduced vision of his left eye of 7 days’ duration. It was 

not associated with eye redness or eye discharge. He had 

high-grade fever for 1 week prior to eye symptoms, which 

had resolved spontaneously. The boy revealed a history of 

contact with cats at home.

Physical examination showed a body temperature of 

37.0°C. There was no skin lesion and no lymphadenopathy. 

Ocular examination revealed positive relative afferent pupil-

lary defect (RAPD) in his left eye. Best corrected visual acuity 

(BCVA) of the right eye was 6/9, and was 6/90 in the left eye. 

His intraocular pressure was normal in both eyes. There was 

presence of bilateral nongranulomatous panuveitis. Fundus 

examination showed features of bilateral neuroretinitis charac-

terized by optic disc swelling with partial macular star (Figure 

1A and B). The optic disc swelling in the right eye was associ-

ated with disc hemorrhage superiorly. The retinal veins were 

dilated and tortuous in both eyes. The optic disc swelling was 

associated with bilateral macular edema. Optical coherence 

tomography (OCT) showed presence of bilateral subretinal 

fluid with loss of foveal depression (Figure 1C and D). There 

was also presence of intraretinal fluid in the right eye. 

Blood analysis of full blood count, renal profile, and 

liver function test were within normal limits, and erythrocyte 

sedimentation rate (ESR) was 48 mm per hour. Biochemistry, 

antinuclear antibodies (ANA), complement studies, and 

rheumatoid factor studies were normal. Serologic studies 

of cytomegalovirus (CMV), human immunodeficiency 

virus (HIV), toxoplasma, Leptospira, and Venereal Disease 

Research Laboratory (VDRL) were also negative. A chest 

radiograph was normal, and Mantoux test was negative. 

Serology analysis showed strongly positive IgM (titers 1:384) 

and IgG (titers 1:512) for B. henselae.

The boy was treated empirically with oral azithromycin 

250 mg daily for 6 weeks. The patient was also treated with 

oral prednisolone 60 mg daily for 1 week; the oral predni-

solone treatment was tapered down slowly within the next  

1 month. After 6 weeks of systemic azithromycin therapy and 

Table 1 Summary of patients with ocular bartonellosis

Patient,  
sex, age

Systemic finding Ocular finding Serology for  
Bartonella henselae

Visual acuity at  
presentation

Visual acuity 
at final visit

Treatment

Case 1, 
M, 15 years

Fever Bilateral neuroretinitis

Bilateral panuveitis

IgM 1:384

IgG 1:512

RE 6/9

LE 6/90

RE 6/9

LE 6/9

Azithromycin  
250 mg daily 
for 6 weeks
Prednisolone

Case 2, 
F, 42 years

Fever

Newly diagnosed  
diabetes mellitus

Unilateral (LE)
neuroretinitis

IgM 1:20

IgG 1:256

LE 6/30 LE 6/6 Azithromycin  
250 mg daily 
for 4 weeks

Case 3,
M, 23 years

Fever

Right submandibular  
lymphadenopathy

Unilateral (RE)
neuroretinitis

IgM 1:96

IgG 1:512

RE CF RE 6/90 Azithromycin  
250 mg daily 
for 6 weeks
Prednisolone

Case 4,
F, 27 years

Fever

Right submandibular 
lymphadenopathy

Unilateral (RE)
neuroretinitis

IgM 1:96

IgG 1:512

RE 6/30 RE 6/7.5 Doxycycline 
100 mg 12-hourly 
for 4 weeks

Abbreviations: CF, counting fingers; F, female; IgG, immunoglobulin G; IgM, immunoglobulin M; LE, left eye; M, male; RE, right eye. 
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Figure 1 Fundus and OCT findings at presentation for both eyes in case 1.
Notes: Fundus finding showed bilateral optic disc swelling (A and B) and disc hemorrhage superiorly in right eye (A) and macular edema with partial macular star at 
presentation (A and B) (A [right eye] and B [left eye]). OCT finding showed presence of bilateral subretinal fluid (C and D) (C [right eye] and D [left eye]).
Abbreviations: ETDRS, Early Treatment Diabetic Retinopathy Study; max, maximum; min, minimum; vol, volume; OCT, optical coherence tomography.
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Figure 2 Fundus and OCT findings at 6 weeks posttreatment for both eyes in case 1.
Notes: Fundus finding showed resolution of optic disc swelling and macular edema at 6 weeks posttreatment (A and B) (A [right eye] and B [left eye]). OCT finding showed 
resolution of subretinal fluid at 6 weeks posttreatment (C and D) (C [right eye] and D [left eye]).
Abbreviations: ETDRS, Early Treatment Diabetic Retinopathy Study; max, maximum; min, minimum; vol, volume; OCT, optical coherence tomography.
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oral prednisolone, there was improvement of visual acuity in 

the left eye (right eye: 6/9, left eye: 6/9) and bilateral resolv-

ing of optic disc swelling and macular star (Figure 2A and B).  

There was resolution of panuveitis and subretinal fluid in 

both eyes (Figure 2C and D).

Case 2
A 42-year-old Malay lady was referred to our clinic from a 

district hospital for sudden onset painless blurring of vision 

in the left eye of 5 days’ duration, which was associated 

with floaters and a central scotoma. However, there was no 

history of eye redness or eye discharge. She had a history of 

fever lasting 2 weeks prior to eye symptoms. She had a cat 

at home but there was no history of cat scratch.

Physical examination revealed a body temperature of 

37.0°C with no lymphadenopathy. Her BCVA was 6/9 in the 

right eye and 6/30 in the left eye. She had positive RAPD in 

her left eye. Examination of the left eye showed optic disc 

swelling inferiorly and it was associated with multiple flame-

shaped retinal hemorrhages. The macula was edematous with 

retinal exudates (Figure 3A). Ocular examination of the right 

eye was normal. OCT of the left eye showed presence of 

subretinal fluid (Figure 3B).

She was diagnosed to have diabetes mellitus with random 

blood sugar of 19 mmol/L. Blood examination of full blood 

count, liver function test, renal profile, and ESR were within 

normal limits. Serologic tests for ANA, complement studies, 

and rheumatoid factor studies were normal. Serologic studies 

for CMV, HIV, Leptospira, and VDRL were also negative. 

A serologic test detected toxoplasma IgG antibody, but its 

avidity was 63.5, which indicates past infection. A chest 

radiograph was normal, and Mantoux test was negative. Brain 

neuroimaging was also normal. B. henselae Ig titers were 

positive for IgM (titers 1:20) and IgG (titers 1:256). 

Figure 3 Fundus and OCT findings at presentation and follow-up for left eye in case 2.
Notes: Left eye showed optic disc swelling inferiorly associated with disc hemorrhage and macular edema at presentation (A). OCT showed presence of subretinal fluid at 
presentation (B). There was formation of partial macular star at 1-month follow-up (C), and resolution of optic disc swelling and macular edema at 2-month follow-up (D). 
Repeat OCT showed resolution of subretinal fluid at 2-month follow-up (E).
Abbreviations: ETDRS, Early Treatment Diabetic Retinopathy Study; max, maximum; min, minimum; OCT, optical coherence tomography; vol, volume. 
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The patient was treated with oral hypoglycemic agent 

for her newly diagnosed diabetes mellitus. For the ocular 

bartonellosis, she was treated with azithromycin 250 mg 

daily for 4 weeks. Follow-up at 1 month showed regression 

of optic disc swelling and resolving of macular edema with 

formation of partial macular star (Figure 3C). Two months 

after the initial visit, the visual acuity of the left eye had 

improved to 6/6 with complete resolution of optic disc swell-

ing and macular edema (Figure 3D). Repeat OCT of the left 

eye showed resolution of the subretinal fluid (Figure 3E).

Case 3
A 23-year-old Malay man presented with sudden-onset blur-

ring of vision in the right eye of 2 weeks’ duration, which was 

associated with a central scotoma and retrobulbar pain. How-

ever, there was no history of eye redness or eye discharge. He 

had a history of fever 3 days prior to the visual loss. He owned 

a cat at home but there was no history of cat scratch. 

Physical examination revealed a body temperature of 

37.0°C and presence of right submandibular lymphadenopa-

thy. BCVA was counting fingers in the right eye and 6/7.5 in 

the left eye. There was absence of RAPD. Fundus examina-

tion of the right eye showed optic disc swelling associated 

with flame-shaped retinal hemorrhages. There was presence 

of focal retinitis lesion at the temporal and superior margins 

of the optic disc (Figure 4A). The optic disc swelling was 

associated with macular edema with retinal exudates. Ocular 

examination of the left eye was normal. OCT of the right eye 

showed presence of subretinal fluid (Figure 4B).

Blood examination of full blood count, liver function 

test, renal profile, and ESR were normal. Serologic tests for 

ANA, complement studies, and rheumatoid factor studies 

were normal. Serologic studies of CMV, HIV, Leptospira, 

and VDRL were also negative. A serologic test detected toxo-

plasma IgG antibody, but its avidity indicated past infection.  

A chest radiograph was normal, and Mantoux test was 

Figure 4 Fundus and OCT findings at presentation and follow-up for right eye in case 3.
Notes: Right eye showed optic disc swelling with focal retinitis and macular edema with retinal exudates at presentation (A). OCT showed presence of subretinal fluid at 
presentation (B). There was formation of macular star at 1-week follow-up (C), and resolution of optic disc swelling and macular edema at 6-week follow-up (D). Repeat 
OCT showed resolution of subretinal fluid at 6-week follow-up (E).
Abbreviations: ETDRS, Early Treatment Diabetic Retinopathy Study; max, maximum; min, minimum; OCT, optical coherence tomography; vol, volume. 
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Figure 5 Fundus and OCT findings at presentation and follow-up for right eye in case 4.
Notes: Right eye showed optic disc swelling at inferior disc margin with macular star at presentation (A). OCT showed presence of subretinal fluid at presentation (B). There 
was prominent macular star and resolution of optic disc edema at 1-month follow-up (C). Repeat OCT showed resolution of subretinal fluid at 1-month follow-up (D).
Abbreviations: ETDRS, Early Treatment Diabetic Retinopathy Study; max, maximum; min, minimum; OCT, optical coherence tomography; vol, volume. 

negative. Serology analysis for B. henselae was positive 

(IgM titers 1:96, IgG titers 1:512). 

The patient was treated with azithromycin 250 mg daily 

for 6 weeks. The patient was also treated with oral predniso-

lone 60 mg daily for 1 week; the oral prednisolone treatment 

was tapered down slowly within the next 1 month. There was 

formation of macular star of the right eye at 1-week follow-up 

(Figure 4C). At follow-up at 6 weeks, there was a slight 

improvement in visual acuity of the right eye, from counting 

fingers to 6/90. There was regression of optic disc swelling 

and macular edema (Figure 4D). Repeat OCT of the right eye 

showed resolution of the subretinal fluid (Figure 4E).

Case 4
A 27-year-old Malay woman complained of painless, sudden 

blurred vision in the right eye of 1 day’s duration, which was 

associated with a superotemporal scotoma. However, there 

were no floaters or flashes of light and nor was there any eye 

redness or eye discharge. She reported having been scratched 

by her cat at home 1 week prior to visual loss. She had a his-

tory of fever 3 days prior to the eye symptoms.

Physical examination revealed a body temperature of 

37.0°C with presence of right submandibular lymphadenopa-

thy. However, there was no skin lesion. BCVA was 6/30 in 

the right eye and 6/9 in the left eye. There was absence of 

RAPD. Fundus examination of the right eye showed optic 

disc swelling at the inferior disc margin associated with 

macular star (Figure 5A). Ocular examination of the left 

eye was normal. OCT of the right eye showed presence of 

subretinal fluid (Figure 5B).

Blood examination of full blood count, liver function 

test, and renal profile were normal. Serologic tests for ANA, 

complement studies, and rheumatoid factor studies were 

normal. Serologic studies of CMV, HIV, toxoplasmosis, 

Leptospira, and VDRL were also negative. ESR was slightly 

elevated, at 44 mm per hour. Mantoux test showed 18 mm of 
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reading, but a chest radiograph was normal. Neuroimaging 

of brain and orbit was also normal. Serology analysis for 

B. henselae was positive for IgM and IgG (1:96 and 1:512, 

respectively). 

The patient was treated with oral doxycycline 100 mg 

12-hourly for 4 weeks. At follow-up at 1 month, there was 

improvement of visual acuity of the right eye, from 6/30 to 

6/7.5, with regression of optic disc swelling and prominent 

macular star (Figure 5C). Repeat OCT of the right eye showed 

resolution of the subretinal fluid (Figure 5D). 

Discussion
Neuroretinitis affects 1%–2% of patients with B. henselae,6 

and is characterized by optic disc swelling with partial or 

complete macular star.5 Typically, patients present with 

unilateral neuroretinitis,11 and bilateral neuroretinitis is a rare 

presentation. In our study, one patient (case 1) had bilateral 

CSD neuroretinitis and the remaining three patients had 

unilateral CSD neuroretinitis.  

CSD is generally self-limiting. However, ocular barto-

nellosis with neuroretinitis may be complicated by retinal 

vascular occlusion causing permanent visual loss.12 Other 

posterior segment presentations of CSD include central 

retinal artery and vein occlusion, neovascular glaucoma, 

macular hole, choroiditis, retinal microgranuloma, serous 

macular detachment, and papillary vasoproliferative  

changes.13–15

Diagnosis of CSD is based on epidemiology of exposure 

to cats, fundus finding, and positive serology or culture of 

B. henselae. Approximately two-thirds of patients have positive 

serologic testing.16 Serologic testing for Bartonella by indirect  

immunofluorescence to detect serum anti-B.  henselae 

antibodies has high sensitivities and specificities in immu-

nocompetent patients.16 Isolation of Bartonella from blood 

or biopsy specimens is possible but difficult to yield, and 

growth of bacteria may require up to 4 weeks. Cross-reactions 

are well known between Bartonella spp. and, in the last  

20 years, new zoonotic species were identified.17 Epidemio-

logical evidence18 and experimental studies19 have demon-

strated the important role of fleas in the transmission of B. 

henselae to cats.

High clinical suspicion of CSD as a cause of vision-

threatening intraocular inflammation is necessary to initiate 

prompt antibiotic treatment. Early antibiotic treatment seems 

to improve visual outcome and hasten visual recovery.8,20 

Recommended antibiotics for ocular bartonellosis include 

gentamicin, doxycycline, azithromycin, trimethoprim/

sulfamethoxazole, ciprofloxacin, and rifampicin, which have 

been reported to have good efficacy.20 Patients treated with 

corticosteroids for ocular bartonellosis had a good response 

in several studies.21–23 In our case series, two patients (case 

1 and case 3) had poor vision at initial presentation that war-

ranted the use of steroids. Moreover, a study done involving 

CSD-associated neuroretinitis in Japan reported a good out-

come with antibiotics and steroids, and no relapse occurred 

in their patient.24

Conclusion
Ocular bartonellosis is a rare manifestation of CSD, and 

neuroretinitis is a typical presentation. The diagnosis is 

confirmed by positive serologic analysis for B. henselae. 

Vision-threatening ocular manifestation of CSD can be 

improved with systemic antibiotics and steroids.
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