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Free-living amoebae (Balamuthia Mandrillaris) in Peru
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Abstract

Free-living amoebas are eukaryotic microorganisms that inhabit many environments naturally. These
amoebas are aerobic microorganisms, consuming bacteria, yeasts and other eukaryotes. There are
three species frequently reported in humans, the first two are: Acanthamoeba sp. (T-4) and Balamuthia
mandrillaris. The third amoeba is: Naegleria fowleri, known as the "brain-eating amoeba". Naegleria
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fowleri does not produce a skin lesion and directly infects the brain of the host killing in 5-7 days. These

amoebas are responsible for meningoencephalitis with a case fatality >98%. Peru is the second country
with the highest number of cases for free-living amoebas (Balamuthia mandrillaris). In this update we
present the events that led to the opening of a research line little investigated in Peru. Currently, we are
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working on the cultivation and sequencing of strains of Balamuthia mandrillaris isolated from deceased

patients and environmental samples.
Background

In the 70s, reports of amoebic meningoencephalitis cases began,
some with skin lesions and others not. These patients came from
the north coast of the country, specifically from Piura and Trujillo
[1,2]. Some doctors described the few reports, but in some cases,
the real identity of these amoebas never be established, because
in those years there were no molecular biology techniques. In this
sense, there is no molecular evidence to support the claim that these
infections have been by Acanthamoeba or Balamuthia mandrillaris are
morphologically indistinguishable in paraffin tissue.

Beginning in the mid-1980s, at the Institute of Tropical Medicine
Alexander von Humboldt of the Universidad Peruana Cayetano
Heredia (IMT-AvH), a group of doctors began to identify some cases
that presented with cutaneous lesions and within a few weeks or
months developed abscesses brain tumors with fatal results [3,4]. On
the other hand, Drs. Visvesvara, Julio Martinez and Frederick Schuster
in the northern hemisphere, who re-described a clinical presentation
for a new species of free-living amoebas, calling it "Leptomyxa sp."
They describe for the first time a new pathogen called Balamuthia
mandrillaris.

In 1986, a mandrill died at the San Diego Zoo with a
meningoencephalitis, the results of their findings are published by
Visvesvara., et al. 1993 [5]. This clinical picture was very similar to
that observed in a group of patients from Peru and USA. Some years
later, tissue samples from some deceased patients from Peru were
send to the Control Disease Center (CDC) where this group had been
working and confirmed the presence of B. mandrillaris as a causative
agent in human tissues in Peru [6].

In 1997, Claudia Velarde MD of the Universidad Peruana Cayetano
Heredia (UPCH) develops as subject of the Bachelor Thesis "Free living
amoeba in Peru: A Anatomo-Pathological Study, a descriptive study
of the anatomo-pathological findings of the necropsies performed at
affected patients with this entity in IMT. During this time 100% of
patients died with or without treatment [7].

10 years later, the epidemiological data are updated, including more
cases in the capital and provinces. This time, Patricia Alvarez MD
(from UPCH) develops her specialty thesis titled: “Histopathological
Findings of cutaneous infection by Balamuthia mandrillaris in the
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Hospital Nacional Cayetano Heredia (HNCH) 2000-2007". Where cases
were described from 2000 to 2007, there were 18 cases of infections
with free-living amoebas with cutaneous involvement. Only 10 cases
have been analyzed, unfortunately 8 biopsies were not found. The
range of the ages of the patients was from 7 - 57 years. 70% of the
patients were male, 50% were younger than 15 years, 7 of them with
facial and 3 extra facial injuries [8-11].

Update in Peru

In 2010, our group published the first report of a survivor with
the use of Miltefosina, Albendazol and Fluconazol [12]. This was the
first time the drug was used in a human patient with an advanced
encephalitis course. A medical staff raised the idea from the work of
E Schuster in 2006, resulting in the patient surviving the infection.
Peru is one of the two countries that reports the largest number of
cases worldwide, this being a little known entity with a high mortality
rate >98%. However, In Peru, six surviving patients have been treated
with a combination of fluconazole or itraconazole, in addition to
albendazole and miltefosine. Three patients had CNS involvement at
the time of presentation, and three more had cutaneous involvement
only [13]. One of them had facial center lesion, this patient did not
develop cerebral lesion after 3 months of treatment [13].

We have recently been able to demonstrate five more cases of
Balamuthia mandrillaris by genomic analysis. This will allow us
to analyze in greater depth the different strains that infect patients
(Figure 1 and 2). Currently focused on the cultivation of all strains of
Balamuthia mandrillaris, isolated from humans, the environment and
the study of chemotherapy against Balamuthia mandrillaris [14-16].
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Cepas de Balamuthia mandrillaris de
Peri.

BM W3S [AFaTTEE 1]
B 418 (AF4TTING 1)
B NATD (AFATTIT. 1)

=2 BM MC-138

BN NIC-138,

B PGIBAL 1 (IKFT2ETT2 1)

BM PGIBAL2 [KF 246745 1)

B Pery RELC-13  KM39568
Bm Pery 513 KR35 BM CG-13
1
SmPen  MCIS KRG | | [LMD SR
- BM VES1 AFATTON. 1)
- B VIBBAFATTONI. 1)
B V1S4 | AFETTOM )
0| BM TO (&Y 263351 1)
B V8 (AFATTONZ 1)
L B VEIBS2EB51 1)
:EI-EREL-C-1!|
Acprihamzabs casteline gl (COC 0150)
Hunnmup«,m TVE (AFATEER 1)
o Acanthamosba castellana 0iBD (AFATIEH) 1)
Leptomyms reticulats ATCCS0242 (AFFI3E98 1)
L Geptyramoeta sp ATCCS0854
—
(T3

\\strains of Peru. Green box: Iran strain.

Figure 1: Phylogenetic tree which shows the relationship between soil and human Balamuthia strains in he USA. Red box:

/

-

~

Balamuthia mandrillaris isolate itson-3VV KF398588
Balamuthia mandrillsris isolate son-25 KF80G58T
Balamuthia mandrillars isolate fson-4VW KF308580
Ealamuthia mandrillaris isolate itson-5VV KFER8580
Balamuthia mandnillanis isolate tson-8VW KF308501
Balamuthia mandrillars isolate tson-7VY KF880582
Balamuthia mandrilleris isolate itson-8W KF808503
Balamuthia mandrillaris isolate V030 AF477012
Balarmuthia mandrillaris isolate Jamaica KMOS3743
Balamuthia mandrillaris isclate V182 AF4TT013
Balamuthia mandnillaris isolate tson-1 clone 2 KFET4821
s — MP-58_1_BlaspectBsF

Balamuthia mandrillers isolate KNZ7 KRO0STE0

43 Balamuthia mandnillans isclate KN18 KRB0S7E2
Balamuthia mandrillaris isclate V451 AF4TT018
Balsmuthis mandrillaris SAm AY263351.
Balamuthia mandrillaris RP-5 AY283352
Balamuthia mandrillaris strain CG-13 KJ4395060
Balamuthia mandrillaris strain MC-13A KJ438570

Balamuthia mandrillanis strain MC-138 KJ438571

Balamuthia mandrillaris strain Nova Sintra KJ0O0389
Balamuthia mandrillans isolate KN KRB0B728
Balarmuthia mandrillans isclate KN32 KRB0STE1
Balamuthia mandrillaris isolate V433 AF4TTONT
Balamuthia mandrillaris isclate OK1 AYB43577
-| Ealamuthia mandrillaris strain REL/C-12 REL/C-13
Balamuthia mandrillaris isolate KN52 KRD08792
Balamuthia mandrillans isolste PGIBALZ KF246740
L Balamuthia mandrillaris 10-1% EUS34073
Acanthemoebs astronyxis sirain ATCC 30137 T7 AF470545
E] I: Acanthamoeba comandoni sirain ATCC 30135 Te AF4T8544

& _EAcaﬂhimo&bl lenticulata strain PD2S TS AF4TO541
i Acanthamoeba divionensis strain AAZ T4 EU515178
is 185 MBB023

[—
0.1

Tetrah
fmena trop

Figure 2: Phylogenetic tree which shows the relationship between soil and humanbalamuthia strains in he USA. Red
box: strains of Peru. Green box: Iran strain.

/

Int J Clin Med Microbiol
ISSN: 2456-4028

IJCMM, an open access journal
Volume 4. 2019. 140


https://doi.org/10.15344/2456-4028/2019/140
https://doi.org/10.15344/2456-4028/2019/140

Citation: Cabello-Vilchez AM (2019) Free-living amoebae (Balamuthia mandrillaris) in Peru. Int ] Clin Med Microbiol 4: 140. doi: https://doi.org/10.15344/2456-

4028/2019/140
Page 3 of 3
Discussion 2. Arce VR y Asato HC (1979) Encefalitis por Acanthamoeba castellani.
Diagnostico 3: 25-27.
B. mandrillaris can be found in soil, dust and fresh water [17,14] 3. Campos P, Cabrera J, Gotuzzo E, Guillén D (1999) Neurological involvement
) . o o Lo in free living amebiasis. Rev Neurol 9: 316-318.
Balamuthia mandrillaris is an emerging pathogen capable of inducing 9
a characteristic skin lesion and the potential for progressing to 4. Recavarren-Arce S, Velarde C, Gotuzzo E, Cabrera J (1999) HumPathol 30:
o it p prog g 269-273.
common atal encephalitis.
Y P 5. Visvesvara GS, Schuster FL, Martinez AJ (1993) Balamuthia mandrillaris,
N. G., N. Sp., agent of amebic meningoencephalitis in humans and other
Balamuthia mandrillaris is a free-living amoeba that has been animals. J EukaryotMicrobiol 40: 504-514.
reported more 200 cases around the world. In our country, the vast 6. Gotuzzo E, Bravo F, Cabrera J (2003) Amebas de vida Livre-Enfase na
majority of cases have been for Balamuthia mandrillaris with a total Infeccao por Balamuthia mandrillaris. In: Cimerman, S., Cimerman, B. (Eds.),
of 55 cases reported from 1974 to 2012 [18]. The number of cases Medicina Tropical. Atheneu, pp,59-64.
presented to date makes Peru in the second place of incidence of 7. Velarde C (1996) Amebiasis de vida libre en el Peri: Un estudio
Meningoencephalitis by Balamuthia, while the first place is occupied anatomopatologico.
by the United States. Recently in the USA the complete series of cases 8. Bravo F, Cabrera J, Gotuzzo E (2006) Cutaneous manifestations of infection
by Balamuthiahas been published. the number of patients borders on by free livingamebas, with special emphasis on Balamuthia mandrillaris.
Y p > p Philadelphia: Churchill Livingstone.
109 cases [19]. 9. Patricia A (2008) Hallazgos Histopatoldgicos de la infeccion cutanea por
Balamuthia mandrillaris en el Hospital Nacional Cayetano Heredia (HNCH)
Our studies have shown that patients infected environment. 2000- 2007.
OVereXPOSllre, the load of microorganisms in the environment and 10. Paucar K, Del SolarM, Bravo F, Salomén M, Puell L, et al. (2010) Balamutiasis
possibly a state of immunosuppression are predisposing factors primaria cutanea: primarycutaneousbalamuthiasis Folia dermatol Peru 21:
to infection free-living amoeba. Recently, Cabello-Vilchez et al. 105-109.
[14] reported the environmental isolation of four B. mandrillaris 11.  Bravo F, Alvarez PJ, Gotuzzo E (2011) Balamuthia mandrillaris infection of
strains from soil sources in the coast of Pert. So. it is possible to the skin and central nervous system: an emerging disease of concern to
isol ) . drillari he bh 1' > p . many specialties in medicine. Curr Opin Infect Dis 24: 112-117.
isolate Balamuthia mandrillaris. In the phylogenetic tree (Figure ., \\ 0 \iowne by seas C Bravo F, Legua P, Ramos C, et al. (2010)
1), B. mandrillaris is a close relative of the monophyletic genus Successful treatment of Balamuthia mandrillaris amoebic infection with
Acanthamoeba. The relationship between strains isolated from extensive neurological and cutaneous involvement. Clin Infect Dis 51: 7-11.
humans who died of B. mandrillaris and the strains of Peru from the 13, Bravo FG, Gotuzzo E (2017) Cutaneous manifestations of infection by free-
soil of the north coast can be observed. living amoebas. In: Tyring, S.K, Lupi, O., Henage, U.R. (Eds.), 2 ed Tropical
Dermatology, Press, pp. 50-55.
B 14. Cabello-Vilchez AM, Reyes-Batlle M, Montalban-Sandoval E, Martin-
Conclusion Navarro CM, Lépez-Arencibia A, et al. (2014) The isolation of Balamuthia
mandrillaris from environmental sources from Peru. Parasitol Res 113:
Balamuthia mandrillaris is a free-living amoeba found in soil that 2509-2513.
can cause fatal granulomatous amebic encephalitis in both healthy 15, Cabello-Vilchez AM (2016) Balamuthia mandrillaris en el Perd, lesiones
and immunocompromised patients. The diagnosis to free-living cutaneas, meningoencefalitis y métodos de cultivo. Infectio 20: 107-119.
amoeba infections is challenging and should be considered in the 16.  Cabello-Vilchez AM. e-Book. Chapter. Granulomatous Meningoencephalitis
evaluation of all patients with unexplained encephalitis and the Balamuthia mandrillaris in Peru: in: Encephalitis, Infection of the Skin and
) . L . . . Central Nervous System. USA,pp. 1-23
appropriate exposure risks within the past 3 years. Brain, skin lesion ) )
biopsy is crucial for arriving at the correct diagnosis. Many cases 17.  Schuster FL, Dunnebacke TH, Booton GC, Yagi S, Kohlmeier CK, et al. (2003)
psy . g . & - Y ; Environmental isolation of Balamuthia mandrillarisassociated with a case of
have been reported in the north coast of Peru, in the provinces Piura, amebic encephalitis. J Clin Microbiol 41: 3175-3180.
Lambayeque, Trujillo, Lima, and in the south coast in Ica and very 18. Bravo FG, Seas C (2012) Balamuthia mandrillaris amoebic encephalitis:
recently Arequipa. anemerging parasitic infection. Curr Infect Dis Rep 14: 391-396.
19. Cope JR, Landa J, Nethercut H, Collier SA, Glaser C, et al. (2018) The

The research of Balamuthia mandrillaris on environmental samples,
such as soil and water, is very important. The culture and isolation in
environments close to the populations, could establish some relation
with the strains isolated and identified in humans.
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