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Amoeba Species Main Clinical Features Typical Entry Route

Inhalation or through broken ~ Poor (often fatal
Encephalitis (GAE); Keratitis  (headache, confusion, focal deficits); skin; comeal contactwith  for GAE)
comeal
uleer)
Balamuthia mandrillaris ~ Granulomatous Amebic Chronic skin plaques or ulcers; Through skin wounds or High mortality.
i inhalation of cysts
lesions. seizures, confusion)
Naegleria fowleri Primary Amebic fever, nausea,  Nasalinhalation of
itis si fatal
rapid progression to coma freshwater
i L i rare cases
headache, confusion environmental exposure)

Clinical Presentations of Free-Living Amoebas in Humans

Primary
amoebic

encephalitis
(PAM)

CID, Volume 73, Issue 1, 1 July 2021, Pages e19-€27, https://doi.org/10.1093/cid/ciaa520




Figure 2. Reported cases of primary amebic meningoencephalitis
(n = 381) by case year and classification. Negative ...
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3965-2016: 1.6% Increase per year (p-0.002
1 Confirmed cases increased by 4.5% per year (p<0.001)
No trend detected in number of propable or Suspect cases
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Figure 3. Reported cases of primary amebic meningoencephalitis
(n=283) by case year and timing of diagnosis ...
1065-2016: 3.6% Increase per year In antemortem diagnoses (p<0.001)
- No trend detected in postmortem diagnoses
1
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Treatment of Confirmed Survivors of Primary Amebic Meningoencephalitis (n = 7)
Tables.
n
MO Coustyol W Age e AmpholeddaB AmsioRie,  Athemydn Mlfosoe
Opoture w Routs,Durstion,  Dursion, | Wost,buratien,  Routsburston,  Dunon,cays  RouteDarstion,  Strof Testment,
s aays days s ans ans
15)  Australia 1B Wu M ™ (unk)® 1T funk ) . o Unk.
[20)  United 197 5 F 31T (10) (3] IT (5} i PO v (unik)® 3
sines
[21)  Mexico 2003 10 M W(14) nypo (0 PO (30) W funk)® o
) veed  fm o2 P wogmOD @ wis roel e e 2
sunes
@) ved s M wasms) s Poun Polts) Po s wan s
E
[24]  Pakistan ans 25 W wuskPmonkt®  unkdunk® ek unk)® POlunk)” o iunks® 3
NA® United weE % M W (14) 1T 20 ™ (28) Wiy PO R8I iPo (28" Wi 2
States.
2024: Two additional cases reported in India and Pakistan: milgtefosine, amphotericin B, rifampin and azirthromycin
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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

Tabla 1. Gudoinas for taiment of ACInINAMOSDa Keratls.

ot Thoapy Concanraon sraquncy
atmrndon comond i TR o) <3 oo
froen Ot (oo T el e
Pl
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the clack. then q1 hour while
waka x 3 days, then

tapared 0 g
Hoxamdne o
Pontamadian o
Third Lina Therapies Coneantration Frequoncy
Imscazoies 15 (10,000 T and po Ant-fungals are used as,
froquently as.q1 hour
irstalty
Neamycin 10 momi Neomycin musi be trated
based on toxcity and
rosgonse.
Agjunctive Therapies ‘Goncantration Frequency
NsaiDs Topical and po bd<id
Prediseiars " Awoid i possible

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
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Granulomatous amoebic encephalitis:

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

17

Results

Table 1. Patient characteristics

[51(100%)
Sex
Male 37 (72.5%)
Female 14(27.5%)
Median a 13.5(1QR9-28)
Immunosuppression 11(21.6%)
HIV 0 (0%)
Chronicglucocorticoid use 0 (0%)
Malnutrition 10(19.6%)
oMz |1 2.0
Freshwater body exposure
Yes 14(27.5%)
o |37(72.5%)
Seasan skinlesion appears
Summer 10(19.6%)
Fall 13(25.5%)
Winter 13(25.5%)
Spring 8(15.7%)
No cutaneous manifestations 2(3.9%)
Data unavailable 5(9.8%)

MEDICINA TROPICAL
CAYETANO HEREDIA | J{gx;NoER VoN HuMBoLDT

Table 2. Clinical characteristics

e

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)
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Results CRTETANG HeReoA | SSHATE oo
* 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

« 1DM2

* No patients had HIV infection

4

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

Figure 1. Classic skin lesion

T—

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.0 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
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Figure 2. Contrast brain CT scan of B. mandrillaris patient Figure 3. Patient place of origin

Cajamarca: 1 case

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)
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In-Vitro Activity of Miltefosine and Voriconazole on Clinical Isolates of
Free-Living Amebas: Balamuthia mandrillaris, Acanthamoeba spp., and
Naegleria fowleri

FREDERICK L. SCHUSTER." B. JOSEPH GUGLIELMO and GOVINDA S. VISVESVARA®
F. Shuster et al
J. Eukaryot Microbiol 2006;53(2):121-126

IN VITRO ACTIVITY AGAINST B. mandrillaris

»Concentration 240uM of Miltefosine is amebacidal for
B. mandirillaris and for Acanthamoeba

» Voriconazole had no inhibitory effect on Balamuthia
but had a strong inhibitory effect upon Acanthamoeba
spp. and Naegleria fowleri
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Successtul Treatment of Balanuthia
mandrillaris Amoebic Infection
with Extensive Neurological

and Cutaneous Involvement

Dalila Y. Martinez,' Carlos Seas,'” Francisco Bravo,' Pedro Legua,'”
Cesar Ramos,” Alfonso M. Cabello,' and Eduardo Gotuzzo'

CID 2010:51 (15July) BRIEF REPORT
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{maximum 6
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Fucytosing forst) 375 mohg
every 6 hows
{manimum
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been used
the drugs listed
belaw. pentamidios i very s 30d doast

successtllyin combination

185 e st bo & clnical docision

Amald-active
azole feg.
voriconazole,
posaconazole, or
isavuconazole)

Adithromycin
foral or v}

Dosing will
vary based
on drug and
patient
Consulta
cliical
pharmacist
with dosing
questions

20 mohgiday
in 1 dose
(max 500
mglay)in
pediatric
patients: 500
mgldayin 1
dose for
adults

Fluconazole and itracanazole are NOT
recommended due to poor in wtro efficacy.
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Miltefosine forsl)® UptodSkg  Miteforine is now commercilly svailsble. Visit
body weight: i

fpavidacom  for moro information
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e Nitroxoline Contact CDC  Nitroxoline is an investigational drug that may
- for dosing be effective for Balamuthia infections. It is not
v
weight snd FDA-approved in the United States, but
gt 139 available for treatment of free-living ameba
g daty (e
one S0mg infections through CDC's expanded access
canipo ity Investigational New Drug program. Contact the
breaktast
tunch, and ‘CDC Emergency Operations Center at 770-488-
dinner) 7100 for mere information.
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Functional Assessment of 2,177 U.S. and International Drugs
ifies the Quinoline Nif ine as a Potent Amoebicidal
Agent against the Pathogen Balamuthia mandrillaris

Marthew T Lourin* Cori ¥, Whit<* Mans Retalck Wasey W Matthew 5, Mosar Judy A Sskamart Kenoy g
Chekophes Whion Mchabe & Ackins © Joteph L DeRlsis

September/October 2018 Volume 9 Issue S5 @02051-18

Successful Treatment
of Balamuthia mandrillaris
Granulomatous Amebic
Encephalitis with Nitroxoline

Matthew . Laurie, Maham Zia, Camills Fouassiar, Chiistne L. Boutros, Rufel Lu, Yueyuan 2n
Venice Servelita, Andrew Bolen, Charies Y. Chiu, Michael R. Wison, Liza Vaidivia," Joseph L. DeRisi

Emerging Infectious Diseases * wiw.odc.govied « Vol 23, No. 1, January 2023
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