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Naegleria fowleri

trophozoites

Clinical Presentations of Free-Living Amoebas in Humans

PrognosisTypical Entry RouteMain Clinical FeaturesPrimary DiseaseAmoeba Species

Poor (often fatal 
for GAE)

Inhalation or through broken 
skin; corneal contact with 
contaminated water

Subacute meningoencephalitis 
(headache, confusion, focal deficits); 
keratitis (eye pain, photophobia, corneal 
ulcer)

Granulomatous Amebic 
Encephalitis (GAE); Keratitis

Acanthamoeba spp.

High mortalityThrough skin wounds or 
inhalation of cysts

Chronic skin plaques or ulcers; 
neurologic symptoms (headache, 
seizures, confusion)

Granulomatous Amebic 
Encephalitis (GAE); Skin 
lesions

Balamuthia mandrillaris

Almost always 
fatal

Nasal inhalation of 
contaminated warm 
freshwater

Rapid-onset headache, fever, nausea, 
altered smell/taste, meningitis signs, 
rapid progression to coma

Primary Amebic 
Meningoencephalitis (PAM)

Naegleria fowleri

rare casesUnknown (likely 
environmental exposure)

Single brain abscess; seizures, 
headache, confusion

Amebic EncephalitisSappinia pedata (rare)

Primary 
amoebic 

encephalitis 
(PAM)

CID, Volume 73, Issue 1, 1 July 2021, Pages e19–e27, https://doi.org/10.1093/cid/ciaa520
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Clin Infect Dis, Volume 73, Issue 1, 1 July 2021, Pages e19–e27, https://doi.org/10.1093/cid/ciaa520
The content of this slide may be subject to copyright: please see the slide notes for details.

Figure 2. Reported cases of primary amebic meningoencephalitis 
(n = 381) by case year and classification. Negative ...

Clin Infect Dis, Volume 73, Issue 1, 1 July 2021, Pages e19–e27, https://doi.org/10.1093/cid/ciaa520
The content of this slide may be subject to copyright: please see the slide notes for details.

Figure 3. Reported cases of primary amebic meningoencephalitis 
(n = 283) by case year and timing of diagnosis ...

Clinical signs 
and 

symptoms
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CSF findings

Treatment of Confirmed Survivors of Primary Amebic Meningoencephalitis (n = 7)

2024: Two additional cases reported in India and Pakistan: milgtefosine, amphotericin B, rifampin and azirthromycin

Acanthamoeba 
spp kheratitis
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global 
annual 

incidence

Journal of Infection and Public Health 16 (2023) 841–852 

worldwide 
genotype 

distribution
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Treatment: Cationic Antiseptics and Diamidines

PHMB: Polyhexamethylene biguanide
Chlorhexidine in conjunction with 

Propamidine isethionate (Brolene-Rhone 
Poulanc)

Dibromopropamidine, hexamidine 0.1% 
Desomedine and neomycin

Two weeks may be required before a response is 
observed and the total duration of therapy is a 
minimum of 3–4 weeks

Granulomatous amoebic encephalitis:

Clinical and Epidemiological Characteristics of 
Balamuthia mandrillaris Infection in Peru: 
a Retrospective Case Series

Results
Table 1. Patient characteristics Table 2. Clinical characteristics

Gotuzzo E, Cornejo-Esparza B, Bravo F, et al. Clinical and Epidemiological Characteristics of Balamuthia 
mandrillaris infection in Peru: a Retrospective Case Series (unpublished)
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Results
• 68 cases of suspected B. mandrillaris infection were identified. 

• 51 cases have positive immunofluorescence testing or direct trophozoite 
identification on biopsy

• 17 have a compatible clinical picture and biopsy findings, but no direct 
trophozoite visualization

• The most common type of lesion was a centrofacial, indurated, painless, 
erythematous plaque

• Median time from cutaneous lesion appearance until onset of neurologic 
symptoms was 175.5 days (IQR 75-389)

• Median time from neurologic symptom onset until death was 38 days (IQR 19.0-
69.5). 

Gotuzzo E, Cornejo-Esparza B, Bravo F, et al. Clinical and Epidemiological Characteristics of Balamuthia 
mandrillaris infection in Peru: a Retrospective Case Series (unpublished)

• 33 (64.7%) of the patients died, 9 (23.5%) were lost to follow-up, 
9 (17.6%) patients survived. 

• 94.4% Mortality if the patient developed neurologic 
symptoms

• 23.5% were immunosuppressed
• 11 had malnutrition
• 1 DM2
• No patients had HIV infection

Results

Gotuzzo E, Cornejo-Esparza B, Bravo F, et al. Clinical and Epidemiological Characteristics of Balamuthia 
mandrillaris infection in Peru: a Retrospective Case Series (unpublished)

Results
Figure 1. Classic skin lesion

Gotuzzo E, Cornejo-Esparza B, Bravo F, et al. Clinical and Epidemiological Characteristics of Balamuthia 
mandrillaris infection in Peru: a Retrospective Case Series (unpublished)
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57 y.o male, 4 mo history of nassal
lesion, progressed with epistaxis, 
nasal obstruction and anosmia. Two
weeks prior to admission developed
frontal headaches, no seizures.

Cerebrospinal fluid with 364 white cells, 
62% polymorphonuclear cells, 38 
mononuclears; glucose 45 mg/dl 
(normal), proteins 95 mg/dl (high); gram 
stain negative, India ink negative and 
bacterial culture negative. HIV negative.

MRI shows multiple enhancing lesions 
located in the cerebral parenchyma, 
cerebellum and brainstem

Figure 2. Contrast brain CT scan of B. mandrillaris patient Figure 3. Patient place of origin

Gotuzzo E, Cornejo-Esparza B, Bravo F, et al. Clinical and Epidemiological Characteristics of Balamuthia 
mandrillaris infection in Peru: a Retrospective Case Series (unpublished)
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Conclusion
• Most patients with B. mandrillaris encephalitis die
• Almost all cases came from the coast of Peru
• Most cases presented in winter or fall
• No patients had HIV
• Isolated cutaneous balamuthiasis has a lower mortality rate
• Early detection before the development of neurologic symptoms 

may improve survival

Gotuzzo E, Cornejo-Esparza B, Bravo F, et al. Clinical and Epidemiological Characteristics of Balamuthia 
mandrillaris infection in Peru: a Retrospective Case Series (unpublished)

F. Shuster et al
J. Eukaryot Microbiol 2006;53(2):121-126

IN VITRO ACTIVITY AGAINST B. mandrillaris

Concentration ≥40µM of Miltefosine is amebacidal for
B. mandrillaris and for Acanthamoeba

 Voriconazole had no inhibitory effect on Balamuthia
but had a strong inhibitory effect upon Acanthamoeba
spp. and Naegleria fowleri

CID 2010:51 (15July) BRIEF REPORT
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Thanks
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