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Abstract
Rickettsioses are emergent and resurgent arthropod vector borne diseases due to obligate intracellular small 

gram-negative bacteria. Most of them are transmitted to humans by the bite of contaminated arthropods, such as ticks. 
Systemic disease typically consists of high fever, headache and skin rash, with or without «tache noire» (dark spot). 
Ocular involvement is common including conjunctivitis, keratitis, anterior uveitis, panuveitis, retinitis, retinal vascular 
changes, and optic nerve involvement. Proper clinical diagnosis of this infectious disease is based on epidemiological 
data, history, systemic symptoms and signs, and the pattern of ocular involvement. The diagnosis is usually confirmed 
by detection of specific antibodies in serum. Ocular involvement associated with rickettsial infection usually has a self-
limited course, but it can result in persistent visual impairment. Doxycycline is the treatment of choice for rickettsial 
diseases but prevention is the mainstay of rickettsial infection control. 
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Introduction
Rickettsioses are worldwide distributed zoonoses due to obligate 

intracellular small gram-negative bacteria. Most of them are 
transmitted to humans by the bite of contaminated arthropods, such 
as ticks. The majority of rickettsial organisms are known to invade 
small blood vessels causing endothelial injury and tissue necrosis, 
with subsequent development of a host mononuclear-cell tissue 
response and stimulation of coagulation process, resulting in a systemic 
edematous and occlusive vasculitis [1]. Systemic involvement is 
typically characterized by a triad of high fever, headache and general 
malaise, and skin rash in a patient living in or traveling back from a 
region endemic for rickettsioses. Ocular involvement is common, 
but frequently asymptomatic and overlooked. Diagnosis of rickettsial 
disease is usually based on clinical features confirmed by positive 
serologic testing. Doxycycline is the drug of choice for the treatment of 
rickettsiosis but prevention is the mainstay of rickettsial infection control.  
This article will review ocular manifestations of rickettsial diseases that 
are relevant to ophthalmologist, as well as infectious disease specialist. 

Epidemiology
Rickettsial agents are classified into three major categories: the 

spotted fever group, the typhus group, and the scrub typhus [1,2]. The 

spotted fever group includes Mediterranean spotted fever (MSF), Rocky 
Mountain spotted fever (RMSF), and numerous other rickettsioses. MSF, 
also called “boutonneuse” fever or tick-borne rickettsiosis is caused by 
Rickettsia (R.) conorii and is prevalent in Mediterranean countries and 
Central Asia, including India. Rocky Mountain spotted fever, which is 
caused by R. rickettsii, is endemic in parts of North, Central, and South 
America, especially in the south-eastern and south-central United 
States. The other multiple rickettsial species belonging to the spotted 
fever group vary in their geographic distribution. The typhus group 
includes Epidemic typhus and Murine typhus. Epidemic typhus, which 
is caused by the organism R. prowazekii, is usually encountered in areas 
of crowded population with poor hygiene conditions, as occurs during 
wars and natural disasters. Murine typhus, which is caused by R. typhi, 
is found worldwide in warm-climate countries. Scrub typhus, which is 
caused by Orienta tsutsugamushi, is a zoonosis found in the Far East 
[1,2].

Systemic disease 

Rickettsial disease usually occurs in late spring or summer, when the 
tick vectors are most active. A history of outdoor activities, occupational 
exposure, or tick attachment is frequent [1,2]. After an asymptomatic 
incubation of 5 to 7 days, the onset of the disease is abrupt and typical 
cases present with high fever, headache, general malaise and skin rash 
(Figure 1a). The skin rash is usually generalized, maculopapular in type, 
often involving the palms and soles but sparing the face. A local skin 
lesion, termed “tache noire” (black spot), may develop at the site of 
arthropod bite in 50% to 75% of the patients with MSF, and in several 
other rickettsioses (Figure 1b). 

Prognosis of systemic infection is good in most cases, and 
patients will recover within 10 days without any sequelae. However, 
severe complications including major neurological manifestations 
and multiorgan involvement occur in 5% to 6% of the cases, and the 
mortality rate is 2% to 3% [3-5]. 

Figure 1a: Generalized maculo-papular skin rash in a patient with 
Mediterranean spotted fever
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Ocular disease
Ocular involvement is common in patients with rickettsioses, but 

since it is frequently asymptomatic and self-limited, it may be easily 
overlooked [6,7]. However, rickettsial ocular disease may be associated 

with ocular complaints, such as decreased vision, scotomas, floaters, 
or redness. Retinitis, retinal vascular involvement, and optic disc 
changes are the most common ocular findings, but numerous other 
manifestations may occur. 

Adnexal and anterior segment manifestations: Contamination 
of the conjunctiva by a spurt of tick blood, resulting in unilateral 
conjunctivitis, is a potential portal of entry for R. rickettsii, as well as 
R. conorii infection [8,9]. Bilateral conjunctivitis has been reported in 
association with MSF as well as RMSF [10]. Conjunctival petechiae, 
subconjunctival hemorrhages, keratitis, nongranulomatous anterior 
uveitis, and iris nodule have also been described in association with 
rickettsial infection [8,11,12].

Retinochoroidal involvement: Retinochoroidal involvement 
is common in patients with rickettsiosis. In a prospective study 
by Khairallah et al., 80% of patients with acute MSF examined by 
ophthalmoscopy and fluorescein angiography were found to have 
chorioretinal involvement, which was frequently asymptomatic [7]. 
Because the diagnosis of chorioretinal involvement in rickettsioses 
may be easily overlooked, a careful dilated funduscopic examination, 
complemented with fluorescein angiography in selected cases, is 
recommended. Retinitis and retinal vascular changes are the most 
common and typical manifestations of rickettsial infection.

Retinitis: Inner retinitis with or without associated mild or 
moderate vitritis, is the most common clinical finding [7,13-17]. It 
is observed in at least 30% of patients with acute MSF [7]. Retinitis 
presents in the form of white retinal lesions, typically adjacent to 
retinal vessels. These lesions may vary in number, size, and topography 
(Figure 2a-c). Fluorescein angiography shows early hypofluorescence 
and late staining of large retinal lesions and isofluorescence or 
moderate hypofluorescence of small active retinal lesions throughout 
the whole angiogram [7]. The pathogenesis of rickettsial retinitis 
remains speculative. White retinal lesions could result from intraretinal 
rickettsial multiplication. Alternatively, immune response to bacteremia 
could lead immune complexes and inflammatory cells to form white 
infiltrates through deposition in retinal vessels [7]. 

Serous retinal detachment, accurately detected by optical coherence 
tomography (OCT), frequently accompanies large foci of rickettsial 
retinitis.

There are reports of multiple small white retinal lesions in other 
rickettsioses, including RMSF, Queensland tick typhus, and murine 
typhus [18-23]. Multiple retinal lesions similar to those seen in multiple 
white dot syndrome (MEWDS) have also been reported [11,24].

Rickettsial retinitis has a self-limited evolution in most patients, 
with resolution of white retinal lesions, typically without scarring, in 
several weeks. 

Retinal vascular involvement

Retinal vascular lesions in patients with rickettsial disease may 
include focal or diffuse vascular sheathing (Figure 2b), vascular 
leakage, intraretinal, white-centered, or subretinal hemorrhages, and 
retinal vascular occlusions. The latter are associated with transient 
or permanent visual loss, and manifest as branch and central artery 
occlusion, and branch retinal vein occlusion or subocclusion [6,7,25-
29].

Other retinochoroidal changes: They include, cystoid macular 
edema, macular star, and hypofluorescent choroidal lesions on 
fluorescein and indocyanine green angiography [7,30]. A case of 

Figure 1b: Dark spot “Tache noire” in a patient with Mediterranean spotted 
fever.

Figure 2a: Fundus photograph of the right eye shows multiple small  retinal 
white lesions consistent with inner retinitis (arrows) in a 19-year old patient 
with Mediterranean spotted fever,  and no ocular complaints.

Figure 2b: Fundus photograph of the right eye shows a supra-papillary 
white retinal lesion (arrow) with associated vascular sheathing (arrowhead) 
in a 43-year-old woman with Mediterranean spotted fever and blurred vision 
in the right eye.
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endogenous endophthalmitis caused by R. conorii has been reported 
[31].

Neuro-ophthalmic manifestations: Optic disc involvement, with 
or without associated visual loss, has been described in association with 
rickettsial infection, including optic disc edema, optic disc staining, 
optic neuritis, neuroretinitis (Figure 2c), and ischemic optic neuropathy. 
Third and sixth cranial nerve palsies have also been reported in this 
setting [6,7,13-15,30,32-35]. 

Diagnosis 
Diagnosis of rickettsial infection is usually suspected on the basis 

of clinical features (ocular and systemic) and epidemiologic data. It is 
confirmed by positive indirect immunofluorescent antibody test results. 
Positive serologic criteria usually include either initial high antibody 
titer or a fourfold rise of the titer in the convalescent serum. Case 
confirmation with serology might take 2 to 3 weeks. Other laboratory 
tests, such as serologic testing using western blot or detection of 
rickettsiae in blood or tissue using polymerase chain reaction, may be 
useful in selected cases [1,7,13-15].

Ocular examination, revealing frequently abnormal, fairly typical 
findings is helpful in diagnosing a rickettsial disease, particularly in 
incomplete and atypical systemic presentation, while serologic testing 
is pending [7]. 

Differential Diagnosis 

The differential diagnosis of rickettsiosis includes numerous 
systemic infectious and noninfectious diseases manifesting with febrile 
illness, such as typhoid fever, measles, rubella, enteroviral infection, 
meningoccemia, disseminated gonococcal infection, secondary 
syphilis, leptospirosis, cat scratch disease, infectious mononuleosis, 
arbovirus infection, Kawasaki disease, Behçet´s disease and other 
systemic vasculitic disorders, idiopathic thrombocytopenic purpura, 
and drug reaction. Other important causes of retinitis and vasculitis 
such as toxoplasmosis, syphilis, cat scratch disease, viral diseases, and 
sarcoidosis should also be considered [13-15]. 

Treatment 

Early treatment is critical to outcome and must be started on 
the basis of clinical diagnosis. Doxycycline (100 mg every 12 hours 

for 7 to 10 days) is the drug of choice for the treatment of rickettsial 
diseases. Antibiotic treatment may be terminated 48 hours after the 
patient is afebrile. Other tetracyclines, chloramphenicol (50-75 mg/Kg/
day), and fluoroquinolones are also effective. Both tetracyclines and 
chloramphenicol have potential significant adverse effects, especially 
in children. Macrolides, including clarithromycin, azithromycin, and 
particularly josamycin can be used as alternative therapy in children 
and pregnant women [1].

Additional therapeutic agents may be required for ocular disease: 
topical antibiotics for conjunctivitis or keratitis, topical steroids 
and mydriatic drops for anterior uveitis, systemic steroids for severe 
ophthalmic involvement, such as extensive retinitis threatening the 
macula or optic disc, serous retinal detachment, macular edema, 
retinal vascular occlusion, severe vitritis, and optic neuropathy, 
and anticoagulant agents for retinal vascular occlusions. The role 
of antibiotic therapy, as well as that of oral steroids, on the course 
of posterior segment involvement, remains unknown. The effect of 
anticoagulants on the course of retinal occlusive complications is also 
unclear [7,13-15].

Prevention is the mainstay of rickettsial diseases control. It consists 
of personal protection against tick bites in endemic areas (repellents, 
protective clothing, and avoidance of dogs, detection and removal of 
an attached tick), improvement of sanitary conditions including the 
control of rat reservoirs and of flea or lice vectors.

Prognosis 
Although prognosis of systemic infection is good in most cases, 

rickettsioses may be severe and potentially lethal, and should be treated 
accordingly [1]. 

Ophthalmic manifestations of rickettsioses have a self-limited 
evolution in most patients, disappearing between the 3rd and 10th week 
after the first examination. Posterior segment involvement associated 
with rickettsial disease has a good overall visual outcome. Persistent 
decreased vision may occur due to retinal changes secondary to 
macular edema or serous retinal detachment, retinal artery or vein 
occlusion, foveal chorioretinal scar, optic neuropathy or choroidal 
neovascularisation [36]. 

Conclusion 
The best diagnostic tool of rickettsial infection relies on a high 

index of suspicion in the presence of the triad of high fever, headache 
and general malaise, and skin rash in a patient living in or traveling 
back from a region endemic for rickettsioses. Ocular involvement in 
rickettsioses is common, but is frequently asymptomatic and easily 
overlooked. Retinitis presenting as small or large white retinal lesions 
associated with mild or moderate vitritis, retinal vascular lesions, and 
optic nerve involvement are the most common findings. 

Typical ocular manifestations are helpful in diagnosing a rickettsial 
disease, while serologic testing is pending. Systematic fundus 
examination should be part of the routine evaluation of any patient 
who presents with fever and ⁄ or skin rash living in or returning from a 
specific endemic area.
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Figure 2c: Fundus photograph of the left eye shows optic disc swelling  and 
macular star consistent with neuroretinitis, in association with two lesions of 
retinitis (arrows) and vascular sheathing (arrowhead) in a 33-year old patient 
with Mediterranean spotted fever and vision loss in the left eye.
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