The Annals of Internal Medicine

www.directivepublications.org

ﬁ DIRECTIVE
PUBLICATIONS

ISSN 3064-6650

Review Article

Epidemiology Of Naegleria

Fowleri-Caused

Meningoencephalitis Across And The Globe And
India: A Review Of An Emerging Infectious Disease.

Rubina Saha', Neeraj Agarwal?, Govindrao NK3, Debkumar Pal“.

1. Assistant Professor, ESIC Medical College, Hyderabad, India

2. Professor, All India Institute of Medical Sciences, Bibinagar

3. Associate Professor, All India Institute of Medical Sciences, Bibinagar
4.  Junior Resident, All India Institute of Medical Sciences, Bhubaneswar
/ Abstract

identification of the source, controlling pollution, and global warming.

Naegleria fowleri, a deadly organism that causes Primary amoebic meningoencephalitis (PAM), has a worldwide distribution. This disease
has claimed around 300 lives globally, and survivors of this infection are rare. The organism thrives in warm environments, can withstand high
temperatures, and multiplies in hotter months of the year. It is mainly found in aquatic habitats and soil. Over four hundred cases of PAM have
been reported across the world. In India, there have been twenty reported cases from several parts of the country, and the infection has shown
a growing trend. The majority of the cases identified in India were fatal, and the disease mostly affected children and young adults. Naegleria
fowleri can be detected through Cerebro-Spinal Fluid (CSF) culture and Polymerase chain techniques. Control measures include chlorination,
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INTRODUCTION

Naegleria fowleri is a type of free living amoeba that can be
found in soil and water all around the world. This pathogen
can cause a severe and often deadly infection of the central
nervous system called primary amoebic meningoencephalitis
(PAM). The disease progresses rapidly and can be fatal in a
short amount of time. The amoeba was named after Malcolm
Fowler, who first identified it in a patient with PAM."

Healthy children and young adults often contract illness
after exposure to contaminated water sources from
recreation, domestic use, or the environment.?3 Exposure to
a contaminated water source can cause PAM, which can be
fatal within 1-2 weeks of being admitted to the hospital. Due
to the rapid onset of the infection and delayed diagnosis, very
few people survive it. Only around 10 cases of survivors have
been reported in the literature for Naegleria fowleri PAM.*
Naegleria fowleri is an organism that thrives in warm
environments and can withstand high temperatures, up to

45°C. Therefore, these amoebae grow in number during
the hotter months of the year when the temperature rises.®
Naegleria fowleri has been discovered in various aquatic
habitats, such as swimming pools, lakes, rivers, hot springs,
and tap water."

It is possible that climate change is causing an increase in
Naegleria fowleri infections. While most cases in the United
States have historically occurred in southern states, recent
reports show infections in northern areas. Rising air and
water temperatures, along with lower water levels, provide
an ideal environment for the ameba to thrive. Heat waves,
which can cause higher than usual temperatures in air and
water, may also contribute to the ameba'’s growth.’

One more possibility which has come into India, a tropical
provides an excellent
environment for parasites to grow. The high fatality rate of

country with warm climates,

Primary Amoebic Encephalitis makes it a significant public
health concern that requires review.
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EPIDEMIOLOGY ACROSS THE GLOBE

Australia

The first case of Naegleria fowleri was detected in Australia
in the year 1965.° In total the Australian region has 19 cases
reported till now while New Zealand has reported around 9
cases. The North Australian region reported thirteen cases of
Naegleria fowleri from 1965 to 2023 due to insufficient water
chlorination.”

In South Australia, the organism was historically detected
in mains water sourced from the River Murray, which was
delivered through lengthy overland pipes. This resulted in
increased water temperature and a lack of chlorine residual.
From the 1980s to the 2000s, no cases were reported in
Southern Australia. However, four cases were reported from
2000 to 2017.8

The North Australian region reported thirteen cases of
Naegleria fowleri from 1965 to 2023 due to insufficient water
chlorination.?

United States of America

The Centers for Disease Control and Prevention (CDC)
reported 146 cases of illness in the United States in the year
2022. Of these cases, 86 people were exposed to harmful
sources found in lakes, ponds, and reservoirs. Other sources
of exposure included rivers, streams, canals, ditches, puddles,
geothermal heated water, tap water, and other unknown
sources. Most of these cases were reported during July and
August.®

Canada

Canada is experiencing significant changes in its climate, and it
is expected to continue in the future. The rise in temperatures
is a cause of concern, but this presents an opportunity for
people to work together to address the issue. With awareness
and collective action, steps should be taken to mitigate
the effects of climate change. Doing so can help ensure a
sustainable future for generations to come. Additionally, the
temperature rise could lead to the growth of thermotolerant
pathogens in water, which could be prevented through
proactive measures.'0™

There have been no findings of Naegleria fowleri in Canadian
soil. However, during a survey conducted by Rafik dey' on
famous recreational lakes in Alberta, Canada, the presence
or absence of Naegleria species was determined during the
summer bathing period. While Naegleria fowleri was not
isolated in this study, other thermotolerant species, including
Naegleria pagei, Naegleria gruberi, Naegleria jejuensis, and
Naegleria fultoniwere identified using culture-based methods,
indicating the potential conditions to support Naegleria
fowleri. Therefore, ongoing monitoring and examination of
water for pathogenic amoebae is recommended to assist in
the public health management of water sources.

Africa and African Countries

Multiple instances of infection by Naegleria fowleri have been
reported in different African countries. In Nigeria, four cases
have been reported, including one of a farmer who sniffed
water up his nose and three in children. Although no direct
contact with water was noted in the children, it is believed
that the dust in the air may have introduced the amoeba.
Naegleria fowleri was subsequently identified in the nasal
passages of the infected children, as well as in dust and water
samples. In Namibia, one case was reported where a child was
infected by Naegleria fowleri after swimming in stagnant pools
that originated from hot springs. In Madagascar, one person
died after swimming in a warm freshwater lake. In Egypt,
two Naegleria species (Gruberi and fowleri) were identified
in various water sources in Lower and Upper Egypt. The
researchers examined samples from different water sources
in Alexandria and the nasal passages of 500 healthy children
living near these sources for the presence of free-living
amoebae. The same two species were found in the water
of canals and drains. N. Gruberi was also found in the nasal
passages of six healthy children living near the contaminated
canals. The authors noted that no amoebae were found in the
drinking water, swimming pools, sea, or lake water that was
included in their study.™

Asia and India

There was a reported case of Naegleria fowleri infection
in Taiwan in 2011. Later, a thermal spring was found to be
contaminated by Naegleria fowleri. In the Chinese mainland,
there were three suspected cases of PAM due to the presence
of amoebic trophozoites found in the cerebrospinal fluid
(CSF) or brain tissue after death. However, a precise diagnosis
of Naegleria fowleri infection couldn't be made due to a lack
of other evidence. In August 2016, a 42-year-old male in the
Chinese mainland was diagnosed with PAM due to Naegleria
fowleri infection. Unfortunately, he passed away 14 days after
showing symptoms. In 2022, the Chinese mainland reported
its first pediatric case of Naegleria fowleri infection, which had
a highly acute disease course.™

According to a study, Pakistan has the second-highest
incidence of Naegleria infections globally. The first recorded
case of PAM in Pakistan occurred in Karachi in October 2008.™
According to a review done by Nadeem et al'¢, she found out
that the reported cases of PAM from the year 2008 and 2023
were one hundred fifty-four.

In Thailand, cases of Naegleria fowleri has emerged over
the years. Retrospective literature search of PAM cases in
Thailand from 1982 through April 2021 was performed after
that 17th PAM case was reported in 2021."

Epidemiology across India
India is a tropical country with a hot and humid climate
that provides excellent conditions for the growth of various

Open Access, Volume 11, 2025

Page - 2



Rubina Saha Directive Publications

organisms. A search was conducted in West Bengal, India, to find Naegleria fowleri in the environment. In May 1989, one
pathogenic strain was isolated from pond water with a temperature of 35-38°C. To isolate pathogenic Naegleria, water
samples of 250 ml were filtered through 1.2 pm cellulose acetate membranes and inoculated onto Bacto Agar seeded with
living Escherichia coli. The mixture was then incubated at 45°C for the selective outgrowth of pathogenic Naegleria.’® Panda
et al.” conducted a study on the distribution of free-living amoebae (FLA) in selected water bodies in Rohtak and Jhajjar of the
Haryana state in India. The study focused on Naegleria fowleri, and the two sites were chosen because most of the clinical
cases in North India were reported from these areas.

A warming trend was observed in India's annual mean surface air temperature from 1901-2010, based on IMD’s gridded
monthly station data.®

Surveys suggest that microorganisms contaminate more than a third of rural groundwater sources in India, while geogenic
factors like arsenic and fluoride, as well as anthropogenic factors like nitrate and organic contamination, also affect water
quality.” Till date India has reported twenty scientific case reports of PAM caused by Naegleria fowleri as given in Table 1 and
demographic distribution is given Figure 1.

Table 1. Reported Cases of Primary Amoebic Meningoencephalitis Caused by Naegleria fowleri(N=20).

S.No | Age Gender Place Exposure Fatality Author, Year

1 3yrs Male Kolkata, WB Puddles of water No Pan and Ghosh et al, 197121
2 6Months Male Kolkata,WB Refugee Camp(Unknown) | No Pan and Ghosh et al, 197121
3 8yrs Male - - No Singh et al, 199822

4 5months Male Mangalore, Karnataka Well Water Yes Shalini Shenoy et al, 200223
5 26yrs Female Chandigarh Unknown Yes Jain et al, 200224

6 6months Male Mangalore, Karnataka Unknown Yes ShrikiranHebbar et al, 200525
7 40yrs Male - Unknown Yes P. Singh et al, 200626

8 8months Male Allahabad, UP - No Ruchi Rai et al, 200827

9 20yrs Male Rohtak, Punjab Unknown Yes Naveen Gupta et al, 2009 18
10 85yrs Male Kangra, HP Pond water in Goa Yes A. Angrup et al, 201028

11 5Months Male Manipal, Karnataka - Yes Vinay et al, 2011 29

12 73yrs Male Ludhiana, Punjab Unknown No Gautam et al, 201230

13 6yrs Male Kangra HP Kuhl Water No Sood et al, 201431

14 15yrs Male New Delhi Uncleaned Pond water Yes Ravinder K et al, 201532

15 40yrs Male Jabalpur, Madhya Pradesh | Well Water No Gupta R et al, 201533

16 8months Female Haryana Unknown Yes Mittal N et al, 202034

17 62yrs Male Thrissur, Kerala Unknown Yes Suseela et al, 202135

18 47yrs Male Madurai, Tamil Nadu River Water No Perumalsamy et al, 202136
19 14yrs Male Alappuzha - Yes Joseph R et al, 202237

20 11 yrs Male Calicut Pool Water Yes Joseph R et al, 202237

The case reports had varied age groups from three months to Eighty-five years, although most of the cases are found in
children and young adults, the most commonly affected gender are males, and most of them had exposure to water, However,
we cannot establish the fact that the source can only be water. As the cases are found across many states in India, but due to
lack of information regarding the weather condition, we are unable to comment on the temparatures or season at which the
disease was most commonly found.
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Figure 1. Distribution of reported cases across India.
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DETECTION

Direct wet-mount microscopy

Totestfor the presence of Naegleria fowleri, a small amount of
cerebrospinal fluid (CSF) is mixed with 1 mL of distilled water.
After an hour, the mixture is observed for flagellated forms,
which are characteristic of the organism. If the enflagellation
test result is positive, itindicates the presence of trophozoites
of Naegleria fowleri. These trophozoites typically measure
between 10-25 pm and exhibit limacine/eruptive amoeboid
movement. 3839

Examination of a stained cerebrospinal fluid (CSF) smear
Direct fluorescent antibody staining of CSF smears is useful
for detecting Naegleria fowleri in the CSF.

Culture

To grow Naegleria species, one can use non-nutrient agar or
a low-nutrient agar that contains a small amount of nutrients
such as peptone (0.05%), yeast extract (0.05%), and glucose
(0.1%), along with either living or killed bacteria. It can also
be grown in defined axenic media. The plate should be
incubated at 42°C because this temperature facilitates the
growth of thermophilic amoebae while killing other free-
living amoebae. A non-nutrient/low-nutrient agar is chosen to
prevent bacterial overgrowth. The bacteria of choice include
nonmucoid strains of Klebsiella pneumoniae, Enterobacter
aerogenes, Enterobacter cloacae, and Escherichia coli. After
several days, the plate should be microscopically inspected,

and Naegleria cysts can be identified by trails left by migrating
amebae in the lawn of the bacteria. 383°

In 2017, a modified liquid encystment medium was discovered
to be effective in isolating pure Naegleria fowleri cysts. The
medium was developed from Page’'s amoeba saline.383°

Polymerase Chain Technique

PCRis used to amplify DNA sequences and is available at some
research sites. A DNA probe specific to Naegleria fowleri is
available to identify the pathogen in environmental samples.
A rapid and sensitive assay for detecting Naegleria fowleri
using the Mp2C15 probe has been developed in the US. A
nested PCR assay has been applied to detect the parasite in
domestic water sources.441

THE PUBLIC HEALTH INTERVENTION

Chlorination of water

Chlorination and UV radiation are commonly used in
recreational waters to remove Naegleria fowleri, however,
viable cells can still appear in treated water despite chlorine
doses being applied. In experimental testing conditions, the
use of UV radiation in combination with similar doses of
chlorine achieves complete removal of Naegleria fowleri.*24
The Indian states where Naegleria fowleri cases are detected
should take the lead in instructing the village health and
sanitation committees to strengthen their chlorination
services. Besides chlorinating drinking water, it is also
important to timely chlorinate wells, ponds, and other water
reservoirs. This is the most cost-effective public health
intervention that can be taken to prevent Naegleria fowleri-
related diseases and deaths.

Regular Water or Soil Sample Detection

Due to the limited understanding of the ecology of Naegleria
fowleri in India, it is crucial to take practical measures to
prevent and control Naegleria infections. This involves
increasing awareness of the disease within the medical
community and educating the general public with the help of
civic authorities.

Panda et al.” conducted a study to identify the various
species of Naegleria fowleri present in Northern India using
the Polymerase chain reaction technique. This study can be
replicated in other regions of India to aid in the easy detection
of the organism in water bodies. Consequently, appropriate
control measures can be implemented.

Other modalities

Individuals should avoid bathing or swimming in suspected
contaminated water sources. Children must be closely
supervised by their guardians while playing with sand, soil, or
in outdoor fields and playgrounds.
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CONCLUSION

Naegleria fowleri is a type of amoeba that causes Primary
Amoebic Meningitis, which has a high fatality rate. In India,
the cases reported are just twenty, However, the actual
number of cases in India may be much higher than reported
due to a lack of understanding of the organism, its ecology,
and the best management methods. The disease has been
on the rise globally over the years due to increasing pollution
and rising global temperatures, which create a suitable
environment for Naegleria fowleri to grow. As the disease
is rare case control studies should be conducted in hospital
set-up. In India to study the organism and develop early
detection methods further researches should be considered.
However, Polymerase Chain Reaction (PCR) testing can be
costly, so the most cost-effective measures are either to avoid
using contaminated water sources or to use chlorination.
This review aims to help researchers, clinicians, and public
health specialists understand the epidemiological pattern of
Naegleria fowleri and take steps to prevent the emergence of
this infectious disease in the future.

Acknowledgement

All the authors would like to thank the team of mapchart.com
to allow us to generate the map

Conflict of interest

There is no Conflict of interest.

Ethical Consideration

Not Applicable as it is a review article.

Author’s Contribution

Concept RS, NA. Write up RS, DP. Review, RS, NA, GNK, DP.
Figures and Table RS.

REFERENCES

1. Centers for Disease Control and Prevention, National
Center for Emerging and Zoonotic Infectious Diseases
(NCEZID), Division of Foodborne, Waterborne, and
Environmental Diseases (DFWED). Parasites — Naegleria
fowleri — Primary Amebic Meningoencephalitis (PAM)
— Amebic Encephalitis. Centers for Disease Control and
Prevention. Available at https://www.cdc.gov/parasites/
naegleria/index.html.

2. Visvesvara GS, Moura H, Schuster FL. Pathogenic and

opportunistic free-living amoebae: Acanthamoeba
spp., Balamuthia mandrillaris, Naegleria fowleri, and
Sappiniadiploidea. FEMS Immunol Med Microbiol.

2007;50(1):1-26. pmid: 17428307

3. Marciano-Cabral F. Biology of Naegleria spp. Microbiol
Rev. 1988;52(1):114-33. pmid:3280964.

10.

11.

12.

13.

Yadav D, Aneja S, Dutta R, Maheshwari A, Seth A.
Youngest Survivor of Naegleria Meningitis. The Indian
Journal of Pediatrics [Internet]. 2013 Mar 1;80(3):253-4.
Available from: https://doi.org/10.1007/s12098-012-

0756-2

Griffin JL. Temperature Tolerance of Pathogenic and
Nonpathogenic Free-Living Amoebas. Science [Internet].
1972 Nov 24 [cited 2023 Nov 21];178(4063):869-70.
Available from: https://www.science.org/doi/10.1126/
science.178.4063.869

Fowler M, Carter RF. Acute Pyogenic Meningitis
Probably Due to Acanthamoeba sp.: a Preliminary
Report. Br Med ] [Internet]. 1965 Sep 25 [cited 2023 Nov
22];2(5464):734.2-742. Available from: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC1846173/

Department of Health Control for Diseases. Naegleria
fowleri in the Northern Territory [Internet]. Department
of Health; 2015 Jun. (b) NT General Collection). Available
from: http://hdl.handle.net/10137/1240

Sources of Infection & Risk Factors | Naegleria fowleri |
CDC [Internet]. 2023 [cited 2023 Nov 22]. Available from:
https://www.cdc.gov/parasites/naegleria/infection-
sources.html

Foodborne, Waterborne, and Environmental Diseases
(DFWED) | Division Overviews | Who We Are | NCEZID
| CDC [Internet]. 2019 [cited 2023 Nov 22]. Available
from: https://www.cdc.gov/ncezid/who-we-are/ncezid-
divisions/dfwed.html

Bush E.&Lemmen D.S. 2019 Canada’s Changing Climate
Report Government of Canada Ottawa, ON p. 444
De Jonckheere JF. Isolation and molecular
identification of free-living amoebae of the genus
Naegleria from Arctic and sub-Antarctic
European Journal of Protistology [Internet]. 2006 Jul
1 [cited 2023 Nov 21;42(2):115-23. Available from:
https://www.sciencedirect.com/science/article/pii/

50932473906000174

regions.

Dey R, Dlusskaya E, Oloroso M, Ashbolt NJ. First evidence
of free-living Naegleria species in recreational lakes of
Alberta, Canada. Journal of Water and Health [Internet].
2023 Feb 17 [cited 2023 Nov 23];21(3):439-42. Available
from: https://doi.org/10.2166/wh.2023.325

Milanez GD, Carlos KB, Adao ME, Ayson BB, Dicon AV,

Open Access, Volume 11, 2025

Page -5


Centers%20for%20Disease%20Control%20and%20Prevention,%20National%20Center%20for%20Emerging%20and%20Zoonotic%20Infectious%20Diseases%20(NCEZID),%20Division%20of%20Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED).%20Parasites%20—%20Naegleria%20fowleri%20—%20Primary%20Amebic%20Meningoencephalitis%20(PAM)%20—%20Amebic%20Encephalitis.%20Centers%20for%20Disease%20Control%20and%20Prevention.%20Available%20at%20https:/www.cdc.gov/parasites/naegleria/index.html.
Centers%20for%20Disease%20Control%20and%20Prevention,%20National%20Center%20for%20Emerging%20and%20Zoonotic%20Infectious%20Diseases%20(NCEZID),%20Division%20of%20Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED).%20Parasites%20—%20Naegleria%20fowleri%20—%20Primary%20Amebic%20Meningoencephalitis%20(PAM)%20—%20Amebic%20Encephalitis.%20Centers%20for%20Disease%20Control%20and%20Prevention.%20Available%20at%20https:/www.cdc.gov/parasites/naegleria/index.html.
Centers%20for%20Disease%20Control%20and%20Prevention,%20National%20Center%20for%20Emerging%20and%20Zoonotic%20Infectious%20Diseases%20(NCEZID),%20Division%20of%20Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED).%20Parasites%20—%20Naegleria%20fowleri%20—%20Primary%20Amebic%20Meningoencephalitis%20(PAM)%20—%20Amebic%20Encephalitis.%20Centers%20for%20Disease%20Control%20and%20Prevention.%20Available%20at%20https:/www.cdc.gov/parasites/naegleria/index.html.
Centers%20for%20Disease%20Control%20and%20Prevention,%20National%20Center%20for%20Emerging%20and%20Zoonotic%20Infectious%20Diseases%20(NCEZID),%20Division%20of%20Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED).%20Parasites%20—%20Naegleria%20fowleri%20—%20Primary%20Amebic%20Meningoencephalitis%20(PAM)%20—%20Amebic%20Encephalitis.%20Centers%20for%20Disease%20Control%20and%20Prevention.%20Available%20at%20https:/www.cdc.gov/parasites/naegleria/index.html.
Centers%20for%20Disease%20Control%20and%20Prevention,%20National%20Center%20for%20Emerging%20and%20Zoonotic%20Infectious%20Diseases%20(NCEZID),%20Division%20of%20Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED).%20Parasites%20—%20Naegleria%20fowleri%20—%20Primary%20Amebic%20Meningoencephalitis%20(PAM)%20—%20Amebic%20Encephalitis.%20Centers%20for%20Disease%20Control%20and%20Prevention.%20Available%20at%20https:/www.cdc.gov/parasites/naegleria/index.html.
Centers%20for%20Disease%20Control%20and%20Prevention,%20National%20Center%20for%20Emerging%20and%20Zoonotic%20Infectious%20Diseases%20(NCEZID),%20Division%20of%20Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED).%20Parasites%20—%20Naegleria%20fowleri%20—%20Primary%20Amebic%20Meningoencephalitis%20(PAM)%20—%20Amebic%20Encephalitis.%20Centers%20for%20Disease%20Control%20and%20Prevention.%20Available%20at%20https:/www.cdc.gov/parasites/naegleria/index.html.
Centers%20for%20Disease%20Control%20and%20Prevention,%20National%20Center%20for%20Emerging%20and%20Zoonotic%20Infectious%20Diseases%20(NCEZID),%20Division%20of%20Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED).%20Parasites%20—%20Naegleria%20fowleri%20—%20Primary%20Amebic%20Meningoencephalitis%20(PAM)%20—%20Amebic%20Encephalitis.%20Centers%20for%20Disease%20Control%20and%20Prevention.%20Available%20at%20https:/www.cdc.gov/parasites/naegleria/index.html.
Centers%20for%20Disease%20Control%20and%20Prevention,%20National%20Center%20for%20Emerging%20and%20Zoonotic%20Infectious%20Diseases%20(NCEZID),%20Division%20of%20Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED).%20Parasites%20—%20Naegleria%20fowleri%20—%20Primary%20Amebic%20Meningoencephalitis%20(PAM)%20—%20Amebic%20Encephalitis.%20Centers%20for%20Disease%20Control%20and%20Prevention.%20Available%20at%20https:/www.cdc.gov/parasites/naegleria/index.html.
https://pubmed.ncbi.nlm.nih.gov/17428307/
https://pubmed.ncbi.nlm.nih.gov/17428307/
https://pubmed.ncbi.nlm.nih.gov/17428307/
https://pubmed.ncbi.nlm.nih.gov/17428307/
https://pubmed.ncbi.nlm.nih.gov/17428307/
https://pmc.ncbi.nlm.nih.gov/articles/PMC372708/
https://pmc.ncbi.nlm.nih.gov/articles/PMC372708/
Yadav%20D,%20Aneja%20S,%20Dutta%20R,%20Maheshwari%20A,%20Seth%20A.%20Youngest%20Survivor%20of%20Naegleria%20Meningitis.%20The%20Indian%20Journal%20of%20Pediatrics%20%5bInternet%5d.%202013%20Mar%201;80(3):253–4.%20Available%20from:%20https:/doi.org/10.1007/s12098-012-0756-2
Yadav%20D,%20Aneja%20S,%20Dutta%20R,%20Maheshwari%20A,%20Seth%20A.%20Youngest%20Survivor%20of%20Naegleria%20Meningitis.%20The%20Indian%20Journal%20of%20Pediatrics%20%5bInternet%5d.%202013%20Mar%201;80(3):253–4.%20Available%20from:%20https:/doi.org/10.1007/s12098-012-0756-2
Yadav%20D,%20Aneja%20S,%20Dutta%20R,%20Maheshwari%20A,%20Seth%20A.%20Youngest%20Survivor%20of%20Naegleria%20Meningitis.%20The%20Indian%20Journal%20of%20Pediatrics%20%5bInternet%5d.%202013%20Mar%201;80(3):253–4.%20Available%20from:%20https:/doi.org/10.1007/s12098-012-0756-2
Yadav%20D,%20Aneja%20S,%20Dutta%20R,%20Maheshwari%20A,%20Seth%20A.%20Youngest%20Survivor%20of%20Naegleria%20Meningitis.%20The%20Indian%20Journal%20of%20Pediatrics%20%5bInternet%5d.%202013%20Mar%201;80(3):253–4.%20Available%20from:%20https:/doi.org/10.1007/s12098-012-0756-2
Yadav%20D,%20Aneja%20S,%20Dutta%20R,%20Maheshwari%20A,%20Seth%20A.%20Youngest%20Survivor%20of%20Naegleria%20Meningitis.%20The%20Indian%20Journal%20of%20Pediatrics%20%5bInternet%5d.%202013%20Mar%201;80(3):253–4.%20Available%20from:%20https:/doi.org/10.1007/s12098-012-0756-2
Griffin%20JL.%20Temperature%20Tolerance%20of%20Pathogenic%20and%20Nonpathogenic%20Free-Living%20Amoebas.%20Science%20%5bInternet%5d.%201972%20Nov%2024%20%5bcited%202023%20Nov%2021%5d;178(4063):869–70.%20Available%20from:%20https:/www.science.org/doi/10.1126/science.178.4063.869
Griffin%20JL.%20Temperature%20Tolerance%20of%20Pathogenic%20and%20Nonpathogenic%20Free-Living%20Amoebas.%20Science%20%5bInternet%5d.%201972%20Nov%2024%20%5bcited%202023%20Nov%2021%5d;178(4063):869–70.%20Available%20from:%20https:/www.science.org/doi/10.1126/science.178.4063.869
Griffin%20JL.%20Temperature%20Tolerance%20of%20Pathogenic%20and%20Nonpathogenic%20Free-Living%20Amoebas.%20Science%20%5bInternet%5d.%201972%20Nov%2024%20%5bcited%202023%20Nov%2021%5d;178(4063):869–70.%20Available%20from:%20https:/www.science.org/doi/10.1126/science.178.4063.869
Griffin%20JL.%20Temperature%20Tolerance%20of%20Pathogenic%20and%20Nonpathogenic%20Free-Living%20Amoebas.%20Science%20%5bInternet%5d.%201972%20Nov%2024%20%5bcited%202023%20Nov%2021%5d;178(4063):869–70.%20Available%20from:%20https:/www.science.org/doi/10.1126/science.178.4063.869
Griffin%20JL.%20Temperature%20Tolerance%20of%20Pathogenic%20and%20Nonpathogenic%20Free-Living%20Amoebas.%20Science%20%5bInternet%5d.%201972%20Nov%2024%20%5bcited%202023%20Nov%2021%5d;178(4063):869–70.%20Available%20from:%20https:/www.science.org/doi/10.1126/science.178.4063.869
Fowler%20M,%20Carter%20RF.%20Acute%20Pyogenic%20Meningitis%20Probably%20Due%20to%20Acanthamoeba%20sp.:%20a%20Preliminary%20Report.%20Br%20Med%20J%20%5bInternet%5d.%201965%20Sep%2025%20%5bcited%202023%20Nov%2022%5d;2(5464):734.2-742.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC1846173/
Fowler%20M,%20Carter%20RF.%20Acute%20Pyogenic%20Meningitis%20Probably%20Due%20to%20Acanthamoeba%20sp.:%20a%20Preliminary%20Report.%20Br%20Med%20J%20%5bInternet%5d.%201965%20Sep%2025%20%5bcited%202023%20Nov%2022%5d;2(5464):734.2-742.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC1846173/
Fowler%20M,%20Carter%20RF.%20Acute%20Pyogenic%20Meningitis%20Probably%20Due%20to%20Acanthamoeba%20sp.:%20a%20Preliminary%20Report.%20Br%20Med%20J%20%5bInternet%5d.%201965%20Sep%2025%20%5bcited%202023%20Nov%2022%5d;2(5464):734.2-742.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC1846173/
Fowler%20M,%20Carter%20RF.%20Acute%20Pyogenic%20Meningitis%20Probably%20Due%20to%20Acanthamoeba%20sp.:%20a%20Preliminary%20Report.%20Br%20Med%20J%20%5bInternet%5d.%201965%20Sep%2025%20%5bcited%202023%20Nov%2022%5d;2(5464):734.2-742.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC1846173/
Fowler%20M,%20Carter%20RF.%20Acute%20Pyogenic%20Meningitis%20Probably%20Due%20to%20Acanthamoeba%20sp.:%20a%20Preliminary%20Report.%20Br%20Med%20J%20%5bInternet%5d.%201965%20Sep%2025%20%5bcited%202023%20Nov%2022%5d;2(5464):734.2-742.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC1846173/
Department%20of%20Health%20Control%20for%20Diseases.%20Naegleria%20fowleri%20in%20the%20Northern%20Territory%20%5bInternet%5d.%20Department%20of%20Health;%202015%20Jun.%20(b)%20NT%20General%20Collection).%20Available%20from:%20http:/hdl.handle.net/10137/1240
Department%20of%20Health%20Control%20for%20Diseases.%20Naegleria%20fowleri%20in%20the%20Northern%20Territory%20%5bInternet%5d.%20Department%20of%20Health;%202015%20Jun.%20(b)%20NT%20General%20Collection).%20Available%20from:%20http:/hdl.handle.net/10137/1240
Department%20of%20Health%20Control%20for%20Diseases.%20Naegleria%20fowleri%20in%20the%20Northern%20Territory%20%5bInternet%5d.%20Department%20of%20Health;%202015%20Jun.%20(b)%20NT%20General%20Collection).%20Available%20from:%20http:/hdl.handle.net/10137/1240
Department%20of%20Health%20Control%20for%20Diseases.%20Naegleria%20fowleri%20in%20the%20Northern%20Territory%20%5bInternet%5d.%20Department%20of%20Health;%202015%20Jun.%20(b)%20NT%20General%20Collection).%20Available%20from:%20http:/hdl.handle.net/10137/1240
Sources%20of%20Infection%20&%20Risk%20Factors%20|%20Naegleria%20fowleri%20|%20CDC%20%5bInternet%5d.%202023%20%5bcited%202023%20Nov%2022%5d.%20Available%20from:%20https:/www.cdc.gov/parasites/naegleria/infection-sources.html
Sources%20of%20Infection%20&%20Risk%20Factors%20|%20Naegleria%20fowleri%20|%20CDC%20%5bInternet%5d.%202023%20%5bcited%202023%20Nov%2022%5d.%20Available%20from:%20https:/www.cdc.gov/parasites/naegleria/infection-sources.html
Sources%20of%20Infection%20&%20Risk%20Factors%20|%20Naegleria%20fowleri%20|%20CDC%20%5bInternet%5d.%202023%20%5bcited%202023%20Nov%2022%5d.%20Available%20from:%20https:/www.cdc.gov/parasites/naegleria/infection-sources.html
Sources%20of%20Infection%20&%20Risk%20Factors%20|%20Naegleria%20fowleri%20|%20CDC%20%5bInternet%5d.%202023%20%5bcited%202023%20Nov%2022%5d.%20Available%20from:%20https:/www.cdc.gov/parasites/naegleria/infection-sources.html
Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED)%20|%20Division%20Overviews%20|%20Who%20We%20Are%20|%20NCEZID%20|%20CDC%20%5bInternet%5d.%202019%20%5bcited%202023%20Nov%2022%5d.%20Available%20from:%20https:/www.cdc.gov/ncezid/who-we-are/ncezid-divisions/dfwed.html
Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED)%20|%20Division%20Overviews%20|%20Who%20We%20Are%20|%20NCEZID%20|%20CDC%20%5bInternet%5d.%202019%20%5bcited%202023%20Nov%2022%5d.%20Available%20from:%20https:/www.cdc.gov/ncezid/who-we-are/ncezid-divisions/dfwed.html
Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED)%20|%20Division%20Overviews%20|%20Who%20We%20Are%20|%20NCEZID%20|%20CDC%20%5bInternet%5d.%202019%20%5bcited%202023%20Nov%2022%5d.%20Available%20from:%20https:/www.cdc.gov/ncezid/who-we-are/ncezid-divisions/dfwed.html
Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED)%20|%20Division%20Overviews%20|%20Who%20We%20Are%20|%20NCEZID%20|%20CDC%20%5bInternet%5d.%202019%20%5bcited%202023%20Nov%2022%5d.%20Available%20from:%20https:/www.cdc.gov/ncezid/who-we-are/ncezid-divisions/dfwed.html
Foodborne,%20Waterborne,%20and%20Environmental%20Diseases%20(DFWED)%20|%20Division%20Overviews%20|%20Who%20We%20Are%20|%20NCEZID%20|%20CDC%20%5bInternet%5d.%202019%20%5bcited%202023%20Nov%2022%5d.%20Available%20from:%20https:/www.cdc.gov/ncezid/who-we-are/ncezid-divisions/dfwed.html
https://changingclimate.ca/CCCR2019/
https://changingclimate.ca/CCCR2019/
De%20Jonckheere%20JF.%20Isolation%20and%20molecular%20identification%20of%20free-living%20amoebae%20of%20the%20genus%20Naegleria%20from%20Arctic%20and%20sub-Antarctic%20regions.%20European%20Journal%20of%20Protistology%20%5bInternet%5d.%202006%20Jul%201%20%5bcited%202023%20Nov%202%5d;42(2):115–23.%20Available%20from:%20https:/www.sciencedirect.com/science/article/pii/S0932473906000174
De%20Jonckheere%20JF.%20Isolation%20and%20molecular%20identification%20of%20free-living%20amoebae%20of%20the%20genus%20Naegleria%20from%20Arctic%20and%20sub-Antarctic%20regions.%20European%20Journal%20of%20Protistology%20%5bInternet%5d.%202006%20Jul%201%20%5bcited%202023%20Nov%202%5d;42(2):115–23.%20Available%20from:%20https:/www.sciencedirect.com/science/article/pii/S0932473906000174
De%20Jonckheere%20JF.%20Isolation%20and%20molecular%20identification%20of%20free-living%20amoebae%20of%20the%20genus%20Naegleria%20from%20Arctic%20and%20sub-Antarctic%20regions.%20European%20Journal%20of%20Protistology%20%5bInternet%5d.%202006%20Jul%201%20%5bcited%202023%20Nov%202%5d;42(2):115–23.%20Available%20from:%20https:/www.sciencedirect.com/science/article/pii/S0932473906000174
De%20Jonckheere%20JF.%20Isolation%20and%20molecular%20identification%20of%20free-living%20amoebae%20of%20the%20genus%20Naegleria%20from%20Arctic%20and%20sub-Antarctic%20regions.%20European%20Journal%20of%20Protistology%20%5bInternet%5d.%202006%20Jul%201%20%5bcited%202023%20Nov%202%5d;42(2):115–23.%20Available%20from:%20https:/www.sciencedirect.com/science/article/pii/S0932473906000174
De%20Jonckheere%20JF.%20Isolation%20and%20molecular%20identification%20of%20free-living%20amoebae%20of%20the%20genus%20Naegleria%20from%20Arctic%20and%20sub-Antarctic%20regions.%20European%20Journal%20of%20Protistology%20%5bInternet%5d.%202006%20Jul%201%20%5bcited%202023%20Nov%202%5d;42(2):115–23.%20Available%20from:%20https:/www.sciencedirect.com/science/article/pii/S0932473906000174
De%20Jonckheere%20JF.%20Isolation%20and%20molecular%20identification%20of%20free-living%20amoebae%20of%20the%20genus%20Naegleria%20from%20Arctic%20and%20sub-Antarctic%20regions.%20European%20Journal%20of%20Protistology%20%5bInternet%5d.%202006%20Jul%201%20%5bcited%202023%20Nov%202%5d;42(2):115–23.%20Available%20from:%20https:/www.sciencedirect.com/science/article/pii/S0932473906000174
De%20Jonckheere%20JF.%20Isolation%20and%20molecular%20identification%20of%20free-living%20amoebae%20of%20the%20genus%20Naegleria%20from%20Arctic%20and%20sub-Antarctic%20regions.%20European%20Journal%20of%20Protistology%20%5bInternet%5d.%202006%20Jul%201%20%5bcited%202023%20Nov%202%5d;42(2):115–23.%20Available%20from:%20https:/www.sciencedirect.com/science/article/pii/S0932473906000174
Dey%20R,%20Dlusskaya%20E,%20Oloroso%20M,%20Ashbolt%20NJ.%20First%20evidence%20of%20free-living%20Naegleria%20species%20in%20recreational%20lakes%20of%20Alberta,%20Canada.%20Journal%20of%20Water%20and%20Health%20%5bInternet%5d.%202023%20Feb%2017%20%5bcited%202023%20Nov%2023%5d;21(3):439–42.%20Available%20from:%20https:/doi.org/10.2166/wh.2023.325
Dey%20R,%20Dlusskaya%20E,%20Oloroso%20M,%20Ashbolt%20NJ.%20First%20evidence%20of%20free-living%20Naegleria%20species%20in%20recreational%20lakes%20of%20Alberta,%20Canada.%20Journal%20of%20Water%20and%20Health%20%5bInternet%5d.%202023%20Feb%2017%20%5bcited%202023%20Nov%2023%5d;21(3):439–42.%20Available%20from:%20https:/doi.org/10.2166/wh.2023.325
Dey%20R,%20Dlusskaya%20E,%20Oloroso%20M,%20Ashbolt%20NJ.%20First%20evidence%20of%20free-living%20Naegleria%20species%20in%20recreational%20lakes%20of%20Alberta,%20Canada.%20Journal%20of%20Water%20and%20Health%20%5bInternet%5d.%202023%20Feb%2017%20%5bcited%202023%20Nov%2023%5d;21(3):439–42.%20Available%20from:%20https:/doi.org/10.2166/wh.2023.325
Dey%20R,%20Dlusskaya%20E,%20Oloroso%20M,%20Ashbolt%20NJ.%20First%20evidence%20of%20free-living%20Naegleria%20species%20in%20recreational%20lakes%20of%20Alberta,%20Canada.%20Journal%20of%20Water%20and%20Health%20%5bInternet%5d.%202023%20Feb%2017%20%5bcited%202023%20Nov%2023%5d;21(3):439–42.%20Available%20from:%20https:/doi.org/10.2166/wh.2023.325
Dey%20R,%20Dlusskaya%20E,%20Oloroso%20M,%20Ashbolt%20NJ.%20First%20evidence%20of%20free-living%20Naegleria%20species%20in%20recreational%20lakes%20of%20Alberta,%20Canada.%20Journal%20of%20Water%20and%20Health%20%5bInternet%5d.%202023%20Feb%2017%20%5bcited%202023%20Nov%2023%5d;21(3):439–42.%20Available%20from:%20https:/doi.org/10.2166/wh.2023.325
Milanez%20GD,%20Carlos%20KB,%20Adao%20ME,%20Ayson%20BB,%20Dicon%20AV,%20Gahol%20RAM,%20et%20al.%20Epidemiology%20of%20free-living%20amoebae%20infections%20in%20Africa:%20a%20review.%20Pathogens%20and%20Global%20Health%20%5bInternet%5d.%202023%20Aug%2018;117(6):527–34.%20Available%20from:%20https:/doi.org/10.1080/20477724.2022.2160890

Rubina Saha

Directive Publications

14.

15.

16.

17.

18.

19.

20.

Gahol RAM, et al. Epidemiology of free-living amoebae
infections in Africa: a review. Pathogens and Global
Health [Internet]. 2023 Aug 18;117(6):527-34. Available
from: https://doi.org/10.1080/20477724.2022.2160890

Zhou W, Ouyang Y, Zhang D, Liao S, Liang H, Zhao L,
et al. Case Report and Literature Review: Bacterial
Meningoencephalitis or Not? Naegleria fowleri Related
Primary Amoebic Meningoencephalitis in China.
Front Pediatr [Internet]. 2022 Apr 8 [cited 2023 Nov
23];10:785735. Available from: https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC9033202/

M A, YR, Sh AN, AK, S AH, Mk A, et al. Naegleria fowleri
from Pakistan Has Type-2 Genotype. Iranian journal
of parasitology [Internet]. 2022 Mar [cited 2023 Nov
23];17(1). Available from: https://pubmed.ncbi.nim.nih.
gov/36046566/

Nadeem A, Malik IA, Afridi EK, Shariq F. Naegleria fowleri
outbreak in Pakistan: unveiling the crisis and path to
recovery. Frontiers in Public Health [Internet]. 2023
[cited 2023 Nov 2];11. Available from: https://www.
frontiersin.org/articles/10.3389/fpubh.2023.1266400

Soontrapa P, Jitmuang A, Ruenchit P, Tiewcharoen
S, Sarasombath PT, Rattanabannakit C. The First
Molecular Genotyping of Naegleria fowleri Causing
Primary Amebic Meningoencephalitis in Thailand With
Epidemiology and Clinical Case Reviews. Frontiers in
Cellular and Infection Microbiology [Internet]. 2022
[cited 2023 Nov 4];12. Available from: https://www.
frontiersin.org/articles/10.3389/fcimb.2022.931546

Gupta S. Isolation of Naegleria fowleri from pond water
in West Bengal, India. Transactions of The Royal Society
of Tropical Medicine and Hygiene [Internet]. 1992 Jan 1
[cited 2023 Nov 4];86(1):46. Available from: https://doi.
org/10.1016/0035-9203(92)90436-G

PandaA, KhalilS,MirdhaBR,SinghY,KaushikS.Prevalence
of Naegleria fowleri in Environmental Samples from
Northern Part of India. PLOS ONE [Internet]. 2015 Oct
20 [cited 2023 Nov 23];10(10):e0137736. Available from:
https://journals.plos.org/plosone/article?id=10.1371/
journal.pone.0137736

BlundenJ, Arndt DS. State of the Climate in 2018. Bulletin
of the American Meteorological Society [Internet].
2019 Sep 1 [cited 2023 Nov 5];100(9):Si-S306. Available
from: https://journals.ametsoc.org/view/journals/
bams/100/9/2019bamsstateoftheclimate.1.xml

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Pan NR, Ghosh TN. Primary amoebic meningo-
encephalitis in two Indian children. Journal of the Indian
Medical Association [Internet]. 1971 [cited 2023 Nov
2];56(5):134-7. Available from: https://www.cabdirect.
org/cabdirect/abstract/19712902257

Singh SN, Patwari AK, Dutta R, Taneja N, Anand
VK. Naegleria
1998;35(10):1012-5.

meningitis.  Indian  pediatrics.

Shenoy S, Wilson G, Prashanth HV, Vidyalakshmi K,
Dhanashree B, Bharath R. Primary meningoencephalitis
by Naegleria fowleri: first reported case from Mangalore,
South India. J Clin Microbiol. 2002 Jan;40(1):309-10.

RJ. Naegleria meningitis : arare survival. Neurology India
[Internet]. 2002 Jan 10 [cited 2023 Nov 23];50(4):470.
Available
article.asp?issn=0028-3886;year=2002;volume=50;issue
=4,spage=470;epage=2;aulast=Jain;type=0

from:  https://www.neurologyindia.com/

Hebbar S, Bairy |, Bhaskaranand N, Upadhyaya S, Sarma
MS, Shetty AK. Fatal case of Naegleria fowleri meningo-
encephalitis in an infant: case report. Ann Trop Paediatr.
2005 Sep;25(3):223-6.

Singh P, Kochhar R, Vashishta RK, Khandelwal
N, Prabhakar S, Mohindra S, et al.
meningoencephalitis: spectrum of imaging findings.
AJNR Am ] Neuroradiol. 2006;27(6):1217-21.

Amebic

Rai R, Singh DK, Srivastava AK, Bhargava A. Primary

amebic meningoencephalitis. Indian Pediatr. 2008

Dec;45(12):1004-5.

Angrup A, Chandel L, Sood A, Thakur K, Jaryal SC. Primary
amoebic meningoencephalitis due to Naegleria fowleri.
Journal of Institute of Medicine Nepal [Internet]. 2010
[cited 2023 Nov 23];32(2):56-9. Available from: https://
www.nepjol.info/index.php/JIOM/article/view/4949

Khanna V, Khanna R, Hebbar S, Shashidhar V, Mundkar
S, Munim F, et al. Primary Amoebic Meningoencephalitis
in an Infant due to Naegleria fowleri. Case Rep Neurol
Med [Internet]. 2011 [cited 2023 Nov 23];2011:782539.
Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3420749/

Gautam PL, Sharma S, Puri S, Kumar R, Midha V,
Bansal R. A rare case of survival from primary amebic
meningoencephalitis. Indian | Crit Care Med. 2012
Jan;16(1):34-6.

Open Access, Volume 11, 2025

Page - 6


Milanez%20GD,%20Carlos%20KB,%20Adao%20ME,%20Ayson%20BB,%20Dicon%20AV,%20Gahol%20RAM,%20et%20al.%20Epidemiology%20of%20free-living%20amoebae%20infections%20in%20Africa:%20a%20review.%20Pathogens%20and%20Global%20Health%20%5bInternet%5d.%202023%20Aug%2018;117(6):527–34.%20Available%20from:%20https:/doi.org/10.1080/20477724.2022.2160890
Milanez%20GD,%20Carlos%20KB,%20Adao%20ME,%20Ayson%20BB,%20Dicon%20AV,%20Gahol%20RAM,%20et%20al.%20Epidemiology%20of%20free-living%20amoebae%20infections%20in%20Africa:%20a%20review.%20Pathogens%20and%20Global%20Health%20%5bInternet%5d.%202023%20Aug%2018;117(6):527–34.%20Available%20from:%20https:/doi.org/10.1080/20477724.2022.2160890
Milanez%20GD,%20Carlos%20KB,%20Adao%20ME,%20Ayson%20BB,%20Dicon%20AV,%20Gahol%20RAM,%20et%20al.%20Epidemiology%20of%20free-living%20amoebae%20infections%20in%20Africa:%20a%20review.%20Pathogens%20and%20Global%20Health%20%5bInternet%5d.%202023%20Aug%2018;117(6):527–34.%20Available%20from:%20https:/doi.org/10.1080/20477724.2022.2160890
Milanez%20GD,%20Carlos%20KB,%20Adao%20ME,%20Ayson%20BB,%20Dicon%20AV,%20Gahol%20RAM,%20et%20al.%20Epidemiology%20of%20free-living%20amoebae%20infections%20in%20Africa:%20a%20review.%20Pathogens%20and%20Global%20Health%20%5bInternet%5d.%202023%20Aug%2018;117(6):527–34.%20Available%20from:%20https:/doi.org/10.1080/20477724.2022.2160890
Zhou%20W,%20Ouyang%20Y,%20Zhang%20D,%20Liao%20S,%20Liang%20H,%20Zhao%20L,%20et%20al.%20Case%20Report%20and%20Literature%20Review:%20Bacterial%20Meningoencephalitis%20or%20Not?%20Naegleria%20fowleri%20Related%20Primary%20Amoebic%20Meningoencephalitis%20in%20China.%20Front%20Pediatr%20%5bInternet%5d.%202022%20Apr%208%20%5bcited%202023%20Nov%2023%5d;10:785735.%20Available%20from:%20https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9033202/
Zhou%20W,%20Ouyang%20Y,%20Zhang%20D,%20Liao%20S,%20Liang%20H,%20Zhao%20L,%20et%20al.%20Case%20Report%20and%20Literature%20Review:%20Bacterial%20Meningoencephalitis%20or%20Not?%20Naegleria%20fowleri%20Related%20Primary%20Amoebic%20Meningoencephalitis%20in%20China.%20Front%20Pediatr%20%5bInternet%5d.%202022%20Apr%208%20%5bcited%202023%20Nov%2023%5d;10:785735.%20Available%20from:%20https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9033202/
Zhou%20W,%20Ouyang%20Y,%20Zhang%20D,%20Liao%20S,%20Liang%20H,%20Zhao%20L,%20et%20al.%20Case%20Report%20and%20Literature%20Review:%20Bacterial%20Meningoencephalitis%20or%20Not?%20Naegleria%20fowleri%20Related%20Primary%20Amoebic%20Meningoencephalitis%20in%20China.%20Front%20Pediatr%20%5bInternet%5d.%202022%20Apr%208%20%5bcited%202023%20Nov%2023%5d;10:785735.%20Available%20from:%20https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9033202/
Zhou%20W,%20Ouyang%20Y,%20Zhang%20D,%20Liao%20S,%20Liang%20H,%20Zhao%20L,%20et%20al.%20Case%20Report%20and%20Literature%20Review:%20Bacterial%20Meningoencephalitis%20or%20Not?%20Naegleria%20fowleri%20Related%20Primary%20Amoebic%20Meningoencephalitis%20in%20China.%20Front%20Pediatr%20%5bInternet%5d.%202022%20Apr%208%20%5bcited%202023%20Nov%2023%5d;10:785735.%20Available%20from:%20https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9033202/
Zhou%20W,%20Ouyang%20Y,%20Zhang%20D,%20Liao%20S,%20Liang%20H,%20Zhao%20L,%20et%20al.%20Case%20Report%20and%20Literature%20Review:%20Bacterial%20Meningoencephalitis%20or%20Not?%20Naegleria%20fowleri%20Related%20Primary%20Amoebic%20Meningoencephalitis%20in%20China.%20Front%20Pediatr%20%5bInternet%5d.%202022%20Apr%208%20%5bcited%202023%20Nov%2023%5d;10:785735.%20Available%20from:%20https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9033202/
Zhou%20W,%20Ouyang%20Y,%20Zhang%20D,%20Liao%20S,%20Liang%20H,%20Zhao%20L,%20et%20al.%20Case%20Report%20and%20Literature%20Review:%20Bacterial%20Meningoencephalitis%20or%20Not?%20Naegleria%20fowleri%20Related%20Primary%20Amoebic%20Meningoencephalitis%20in%20China.%20Front%20Pediatr%20%5bInternet%5d.%202022%20Apr%208%20%5bcited%202023%20Nov%2023%5d;10:785735.%20Available%20from:%20https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9033202/
Zhou%20W,%20Ouyang%20Y,%20Zhang%20D,%20Liao%20S,%20Liang%20H,%20Zhao%20L,%20et%20al.%20Case%20Report%20and%20Literature%20Review:%20Bacterial%20Meningoencephalitis%20or%20Not?%20Naegleria%20fowleri%20Related%20Primary%20Amoebic%20Meningoencephalitis%20in%20China.%20Front%20Pediatr%20%5bInternet%5d.%202022%20Apr%208%20%5bcited%202023%20Nov%2023%5d;10:785735.%20Available%20from:%20https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9033202/
M%20A,%20Y%20R,%20Sh%20AN,%20A%20K,%20S%20AH,%20Mk%20A,%20et%20al.%20Naegleria%20fowleri%20from%20Pakistan%20Has%20Type-2%20Genotype.%20Iranian%20journal%20of%20parasitology%20%5bInternet%5d.%202022%20Mar%20%5bcited%202023%20Nov%2023%5d;17(1).%20Available%20from:%20https:/pubmed.ncbi.nlm.nih.gov/36046566/
M%20A,%20Y%20R,%20Sh%20AN,%20A%20K,%20S%20AH,%20Mk%20A,%20et%20al.%20Naegleria%20fowleri%20from%20Pakistan%20Has%20Type-2%20Genotype.%20Iranian%20journal%20of%20parasitology%20%5bInternet%5d.%202022%20Mar%20%5bcited%202023%20Nov%2023%5d;17(1).%20Available%20from:%20https:/pubmed.ncbi.nlm.nih.gov/36046566/
M%20A,%20Y%20R,%20Sh%20AN,%20A%20K,%20S%20AH,%20Mk%20A,%20et%20al.%20Naegleria%20fowleri%20from%20Pakistan%20Has%20Type-2%20Genotype.%20Iranian%20journal%20of%20parasitology%20%5bInternet%5d.%202022%20Mar%20%5bcited%202023%20Nov%2023%5d;17(1).%20Available%20from:%20https:/pubmed.ncbi.nlm.nih.gov/36046566/
M%20A,%20Y%20R,%20Sh%20AN,%20A%20K,%20S%20AH,%20Mk%20A,%20et%20al.%20Naegleria%20fowleri%20from%20Pakistan%20Has%20Type-2%20Genotype.%20Iranian%20journal%20of%20parasitology%20%5bInternet%5d.%202022%20Mar%20%5bcited%202023%20Nov%2023%5d;17(1).%20Available%20from:%20https:/pubmed.ncbi.nlm.nih.gov/36046566/
M%20A,%20Y%20R,%20Sh%20AN,%20A%20K,%20S%20AH,%20Mk%20A,%20et%20al.%20Naegleria%20fowleri%20from%20Pakistan%20Has%20Type-2%20Genotype.%20Iranian%20journal%20of%20parasitology%20%5bInternet%5d.%202022%20Mar%20%5bcited%202023%20Nov%2023%5d;17(1).%20Available%20from:%20https:/pubmed.ncbi.nlm.nih.gov/36046566/
Nadeem%20A,%20Malik%20IA,%20Afridi%20EK,%20Shariq%20F.%20Naegleria%20fowleri%20outbreak%20in%20Pakistan:%20unveiling%20the%20crisis%20and%20path%20to%20recovery.%20Frontiers%20in%20Public%20Health%20%5bInternet%5d.%202023%20%5bcited%202023%20Nov%202%5d;11.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fpubh.2023.1266400
Nadeem%20A,%20Malik%20IA,%20Afridi%20EK,%20Shariq%20F.%20Naegleria%20fowleri%20outbreak%20in%20Pakistan:%20unveiling%20the%20crisis%20and%20path%20to%20recovery.%20Frontiers%20in%20Public%20Health%20%5bInternet%5d.%202023%20%5bcited%202023%20Nov%202%5d;11.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fpubh.2023.1266400
Nadeem%20A,%20Malik%20IA,%20Afridi%20EK,%20Shariq%20F.%20Naegleria%20fowleri%20outbreak%20in%20Pakistan:%20unveiling%20the%20crisis%20and%20path%20to%20recovery.%20Frontiers%20in%20Public%20Health%20%5bInternet%5d.%202023%20%5bcited%202023%20Nov%202%5d;11.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fpubh.2023.1266400
Nadeem%20A,%20Malik%20IA,%20Afridi%20EK,%20Shariq%20F.%20Naegleria%20fowleri%20outbreak%20in%20Pakistan:%20unveiling%20the%20crisis%20and%20path%20to%20recovery.%20Frontiers%20in%20Public%20Health%20%5bInternet%5d.%202023%20%5bcited%202023%20Nov%202%5d;11.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fpubh.2023.1266400
Nadeem%20A,%20Malik%20IA,%20Afridi%20EK,%20Shariq%20F.%20Naegleria%20fowleri%20outbreak%20in%20Pakistan:%20unveiling%20the%20crisis%20and%20path%20to%20recovery.%20Frontiers%20in%20Public%20Health%20%5bInternet%5d.%202023%20%5bcited%202023%20Nov%202%5d;11.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fpubh.2023.1266400
Soontrapa%20P,%20Jitmuang%20A,%20Ruenchit%20P,%20Tiewcharoen%20S,%20Sarasombath%20PT,%20Rattanabannakit%20C.%20The%20First%20Molecular%20Genotyping%20of%20Naegleria%20fowleri%20Causing%20Primary%20Amebic%20Meningoencephalitis%20in%20Thailand%20With%20Epidemiology%20and%20Clinical%20Case%20Reviews.%20Frontiers%20in%20Cellular%20and%20Infection%20Microbiology%20%5bInternet%5d.%202022%20%5bcited%202023%20Nov%204%5d;12.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fcimb.2022.931546
Soontrapa%20P,%20Jitmuang%20A,%20Ruenchit%20P,%20Tiewcharoen%20S,%20Sarasombath%20PT,%20Rattanabannakit%20C.%20The%20First%20Molecular%20Genotyping%20of%20Naegleria%20fowleri%20Causing%20Primary%20Amebic%20Meningoencephalitis%20in%20Thailand%20With%20Epidemiology%20and%20Clinical%20Case%20Reviews.%20Frontiers%20in%20Cellular%20and%20Infection%20Microbiology%20%5bInternet%5d.%202022%20%5bcited%202023%20Nov%204%5d;12.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fcimb.2022.931546
Soontrapa%20P,%20Jitmuang%20A,%20Ruenchit%20P,%20Tiewcharoen%20S,%20Sarasombath%20PT,%20Rattanabannakit%20C.%20The%20First%20Molecular%20Genotyping%20of%20Naegleria%20fowleri%20Causing%20Primary%20Amebic%20Meningoencephalitis%20in%20Thailand%20With%20Epidemiology%20and%20Clinical%20Case%20Reviews.%20Frontiers%20in%20Cellular%20and%20Infection%20Microbiology%20%5bInternet%5d.%202022%20%5bcited%202023%20Nov%204%5d;12.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fcimb.2022.931546
Soontrapa%20P,%20Jitmuang%20A,%20Ruenchit%20P,%20Tiewcharoen%20S,%20Sarasombath%20PT,%20Rattanabannakit%20C.%20The%20First%20Molecular%20Genotyping%20of%20Naegleria%20fowleri%20Causing%20Primary%20Amebic%20Meningoencephalitis%20in%20Thailand%20With%20Epidemiology%20and%20Clinical%20Case%20Reviews.%20Frontiers%20in%20Cellular%20and%20Infection%20Microbiology%20%5bInternet%5d.%202022%20%5bcited%202023%20Nov%204%5d;12.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fcimb.2022.931546
Soontrapa%20P,%20Jitmuang%20A,%20Ruenchit%20P,%20Tiewcharoen%20S,%20Sarasombath%20PT,%20Rattanabannakit%20C.%20The%20First%20Molecular%20Genotyping%20of%20Naegleria%20fowleri%20Causing%20Primary%20Amebic%20Meningoencephalitis%20in%20Thailand%20With%20Epidemiology%20and%20Clinical%20Case%20Reviews.%20Frontiers%20in%20Cellular%20and%20Infection%20Microbiology%20%5bInternet%5d.%202022%20%5bcited%202023%20Nov%204%5d;12.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fcimb.2022.931546
Soontrapa%20P,%20Jitmuang%20A,%20Ruenchit%20P,%20Tiewcharoen%20S,%20Sarasombath%20PT,%20Rattanabannakit%20C.%20The%20First%20Molecular%20Genotyping%20of%20Naegleria%20fowleri%20Causing%20Primary%20Amebic%20Meningoencephalitis%20in%20Thailand%20With%20Epidemiology%20and%20Clinical%20Case%20Reviews.%20Frontiers%20in%20Cellular%20and%20Infection%20Microbiology%20%5bInternet%5d.%202022%20%5bcited%202023%20Nov%204%5d;12.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fcimb.2022.931546
Soontrapa%20P,%20Jitmuang%20A,%20Ruenchit%20P,%20Tiewcharoen%20S,%20Sarasombath%20PT,%20Rattanabannakit%20C.%20The%20First%20Molecular%20Genotyping%20of%20Naegleria%20fowleri%20Causing%20Primary%20Amebic%20Meningoencephalitis%20in%20Thailand%20With%20Epidemiology%20and%20Clinical%20Case%20Reviews.%20Frontiers%20in%20Cellular%20and%20Infection%20Microbiology%20%5bInternet%5d.%202022%20%5bcited%202023%20Nov%204%5d;12.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fcimb.2022.931546
Soontrapa%20P,%20Jitmuang%20A,%20Ruenchit%20P,%20Tiewcharoen%20S,%20Sarasombath%20PT,%20Rattanabannakit%20C.%20The%20First%20Molecular%20Genotyping%20of%20Naegleria%20fowleri%20Causing%20Primary%20Amebic%20Meningoencephalitis%20in%20Thailand%20With%20Epidemiology%20and%20Clinical%20Case%20Reviews.%20Frontiers%20in%20Cellular%20and%20Infection%20Microbiology%20%5bInternet%5d.%202022%20%5bcited%202023%20Nov%204%5d;12.%20Available%20from:%20https:/www.frontiersin.org/articles/10.3389/fcimb.2022.931546
https://pubmed.ncbi.nlm.nih.gov/1566303/
https://pubmed.ncbi.nlm.nih.gov/1566303/
https://pubmed.ncbi.nlm.nih.gov/1566303/
https://pubmed.ncbi.nlm.nih.gov/1566303/
https://pubmed.ncbi.nlm.nih.gov/1566303/
Panda%20A,%20Khalil%20S,%20Mirdha%20BR,%20Singh%20Y,%20Kaushik%20S.%20Prevalence%20of%20Naegleria%20fowleri%20in%20Environmental%20Samples%20from%20Northern%20Part%20of%20India.%20PLOS%20ONE%20%5bInternet%5d.%202015%20Oct%2020%20%5bcited%202023%20Nov%2023%5d;10(10):e0137736.%20Available%20from:%20https:/journals.plos.org/plosone/article?id=10.1371/journal.pone.0137736
Panda%20A,%20Khalil%20S,%20Mirdha%20BR,%20Singh%20Y,%20Kaushik%20S.%20Prevalence%20of%20Naegleria%20fowleri%20in%20Environmental%20Samples%20from%20Northern%20Part%20of%20India.%20PLOS%20ONE%20%5bInternet%5d.%202015%20Oct%2020%20%5bcited%202023%20Nov%2023%5d;10(10):e0137736.%20Available%20from:%20https:/journals.plos.org/plosone/article?id=10.1371/journal.pone.0137736
Panda%20A,%20Khalil%20S,%20Mirdha%20BR,%20Singh%20Y,%20Kaushik%20S.%20Prevalence%20of%20Naegleria%20fowleri%20in%20Environmental%20Samples%20from%20Northern%20Part%20of%20India.%20PLOS%20ONE%20%5bInternet%5d.%202015%20Oct%2020%20%5bcited%202023%20Nov%2023%5d;10(10):e0137736.%20Available%20from:%20https:/journals.plos.org/plosone/article?id=10.1371/journal.pone.0137736
Panda%20A,%20Khalil%20S,%20Mirdha%20BR,%20Singh%20Y,%20Kaushik%20S.%20Prevalence%20of%20Naegleria%20fowleri%20in%20Environmental%20Samples%20from%20Northern%20Part%20of%20India.%20PLOS%20ONE%20%5bInternet%5d.%202015%20Oct%2020%20%5bcited%202023%20Nov%2023%5d;10(10):e0137736.%20Available%20from:%20https:/journals.plos.org/plosone/article?id=10.1371/journal.pone.0137736
Panda%20A,%20Khalil%20S,%20Mirdha%20BR,%20Singh%20Y,%20Kaushik%20S.%20Prevalence%20of%20Naegleria%20fowleri%20in%20Environmental%20Samples%20from%20Northern%20Part%20of%20India.%20PLOS%20ONE%20%5bInternet%5d.%202015%20Oct%2020%20%5bcited%202023%20Nov%2023%5d;10(10):e0137736.%20Available%20from:%20https:/journals.plos.org/plosone/article?id=10.1371/journal.pone.0137736
Panda%20A,%20Khalil%20S,%20Mirdha%20BR,%20Singh%20Y,%20Kaushik%20S.%20Prevalence%20of%20Naegleria%20fowleri%20in%20Environmental%20Samples%20from%20Northern%20Part%20of%20India.%20PLOS%20ONE%20%5bInternet%5d.%202015%20Oct%2020%20%5bcited%202023%20Nov%2023%5d;10(10):e0137736.%20Available%20from:%20https:/journals.plos.org/plosone/article?id=10.1371/journal.pone.0137736
Blunden%20J,%20Arndt%20DS.%20State%20of%20the%20Climate%20in%202018.%20Bulletin%20of%20the%20American%20Meteorological%20Society%20%5bInternet%5d.%202019%20Sep%201%20%5bcited%202023%20Nov%205%5d;100(9):Si-S306.%20Available%20from:%20https:/journals.ametsoc.org/view/journals/bams/100/9/2019bamsstateoftheclimate.1.xml
Blunden%20J,%20Arndt%20DS.%20State%20of%20the%20Climate%20in%202018.%20Bulletin%20of%20the%20American%20Meteorological%20Society%20%5bInternet%5d.%202019%20Sep%201%20%5bcited%202023%20Nov%205%5d;100(9):Si-S306.%20Available%20from:%20https:/journals.ametsoc.org/view/journals/bams/100/9/2019bamsstateoftheclimate.1.xml
Blunden%20J,%20Arndt%20DS.%20State%20of%20the%20Climate%20in%202018.%20Bulletin%20of%20the%20American%20Meteorological%20Society%20%5bInternet%5d.%202019%20Sep%201%20%5bcited%202023%20Nov%205%5d;100(9):Si-S306.%20Available%20from:%20https:/journals.ametsoc.org/view/journals/bams/100/9/2019bamsstateoftheclimate.1.xml
Blunden%20J,%20Arndt%20DS.%20State%20of%20the%20Climate%20in%202018.%20Bulletin%20of%20the%20American%20Meteorological%20Society%20%5bInternet%5d.%202019%20Sep%201%20%5bcited%202023%20Nov%205%5d;100(9):Si-S306.%20Available%20from:%20https:/journals.ametsoc.org/view/journals/bams/100/9/2019bamsstateoftheclimate.1.xml
Blunden%20J,%20Arndt%20DS.%20State%20of%20the%20Climate%20in%202018.%20Bulletin%20of%20the%20American%20Meteorological%20Society%20%5bInternet%5d.%202019%20Sep%201%20%5bcited%202023%20Nov%205%5d;100(9):Si-S306.%20Available%20from:%20https:/journals.ametsoc.org/view/journals/bams/100/9/2019bamsstateoftheclimate.1.xml
Pan%20NR,%20Ghosh%20TN.%20Primary%20amoebic%20meningo-encephalitis%20in%20two%20Indian%20children.%20Journal%20of%20the%20Indian%20Medical%20Association%20%5bInternet%5d.%201971%20%5bcited%202023%20Nov%202%5d;56(5):134–7.%20Available%20from:%20https:/www.cabdirect.org/cabdirect/abstract/19712902257
Pan%20NR,%20Ghosh%20TN.%20Primary%20amoebic%20meningo-encephalitis%20in%20two%20Indian%20children.%20Journal%20of%20the%20Indian%20Medical%20Association%20%5bInternet%5d.%201971%20%5bcited%202023%20Nov%202%5d;56(5):134–7.%20Available%20from:%20https:/www.cabdirect.org/cabdirect/abstract/19712902257
Pan%20NR,%20Ghosh%20TN.%20Primary%20amoebic%20meningo-encephalitis%20in%20two%20Indian%20children.%20Journal%20of%20the%20Indian%20Medical%20Association%20%5bInternet%5d.%201971%20%5bcited%202023%20Nov%202%5d;56(5):134–7.%20Available%20from:%20https:/www.cabdirect.org/cabdirect/abstract/19712902257
Pan%20NR,%20Ghosh%20TN.%20Primary%20amoebic%20meningo-encephalitis%20in%20two%20Indian%20children.%20Journal%20of%20the%20Indian%20Medical%20Association%20%5bInternet%5d.%201971%20%5bcited%202023%20Nov%202%5d;56(5):134–7.%20Available%20from:%20https:/www.cabdirect.org/cabdirect/abstract/19712902257
Pan%20NR,%20Ghosh%20TN.%20Primary%20amoebic%20meningo-encephalitis%20in%20two%20Indian%20children.%20Journal%20of%20the%20Indian%20Medical%20Association%20%5bInternet%5d.%201971%20%5bcited%202023%20Nov%202%5d;56(5):134–7.%20Available%20from:%20https:/www.cabdirect.org/cabdirect/abstract/19712902257
https://www.indianpediatrics.net/oct1998/oct-1012-1015.htm
https://www.indianpediatrics.net/oct1998/oct-1012-1015.htm
https://www.indianpediatrics.net/oct1998/oct-1012-1015.htm
https://pubmed.ncbi.nlm.nih.gov/11773141/
https://pubmed.ncbi.nlm.nih.gov/11773141/
https://pubmed.ncbi.nlm.nih.gov/11773141/
https://pubmed.ncbi.nlm.nih.gov/11773141/
R%20J.%20Naegleria%20meningitis :%20a%20rare%20survival.%20Neurology%20India%20%5bInternet%5d.%202002%20Jan%2010%20%5bcited%202023%20Nov%2023%5d;50(4):470.%20Available%20from:%20https:/www.neurologyindia.com/article.asp?issn=0028-3886;year=2002;volume=50;issue=4;spage=470;epage=2;aulast=Jain;type=0
R%20J.%20Naegleria%20meningitis :%20a%20rare%20survival.%20Neurology%20India%20%5bInternet%5d.%202002%20Jan%2010%20%5bcited%202023%20Nov%2023%5d;50(4):470.%20Available%20from:%20https:/www.neurologyindia.com/article.asp?issn=0028-3886;year=2002;volume=50;issue=4;spage=470;epage=2;aulast=Jain;type=0
R%20J.%20Naegleria%20meningitis :%20a%20rare%20survival.%20Neurology%20India%20%5bInternet%5d.%202002%20Jan%2010%20%5bcited%202023%20Nov%2023%5d;50(4):470.%20Available%20from:%20https:/www.neurologyindia.com/article.asp?issn=0028-3886;year=2002;volume=50;issue=4;spage=470;epage=2;aulast=Jain;type=0
R%20J.%20Naegleria%20meningitis :%20a%20rare%20survival.%20Neurology%20India%20%5bInternet%5d.%202002%20Jan%2010%20%5bcited%202023%20Nov%2023%5d;50(4):470.%20Available%20from:%20https:/www.neurologyindia.com/article.asp?issn=0028-3886;year=2002;volume=50;issue=4;spage=470;epage=2;aulast=Jain;type=0
R%20J.%20Naegleria%20meningitis :%20a%20rare%20survival.%20Neurology%20India%20%5bInternet%5d.%202002%20Jan%2010%20%5bcited%202023%20Nov%2023%5d;50(4):470.%20Available%20from:%20https:/www.neurologyindia.com/article.asp?issn=0028-3886;year=2002;volume=50;issue=4;spage=470;epage=2;aulast=Jain;type=0
https://pubmed.ncbi.nlm.nih.gov/16156990/
https://pubmed.ncbi.nlm.nih.gov/16156990/
https://pubmed.ncbi.nlm.nih.gov/16156990/
https://pubmed.ncbi.nlm.nih.gov/16156990/
https://pubmed.ncbi.nlm.nih.gov/16775267/
https://pubmed.ncbi.nlm.nih.gov/16775267/
https://pubmed.ncbi.nlm.nih.gov/16775267/
https://pubmed.ncbi.nlm.nih.gov/16775267/
https://pubmed.ncbi.nlm.nih.gov/19129572/
https://pubmed.ncbi.nlm.nih.gov/19129572/
https://pubmed.ncbi.nlm.nih.gov/19129572/
https://www.researchgate.net/publication/23286559_Primary_amoebic_meningoencephalitis_due_to_Naegleria_fowleri
https://www.researchgate.net/publication/23286559_Primary_amoebic_meningoencephalitis_due_to_Naegleria_fowleri
https://www.researchgate.net/publication/23286559_Primary_amoebic_meningoencephalitis_due_to_Naegleria_fowleri
https://www.researchgate.net/publication/23286559_Primary_amoebic_meningoencephalitis_due_to_Naegleria_fowleri
https://www.researchgate.net/publication/23286559_Primary_amoebic_meningoencephalitis_due_to_Naegleria_fowleri
https://pubmed.ncbi.nlm.nih.gov/22937346/
https://pubmed.ncbi.nlm.nih.gov/22937346/
https://pubmed.ncbi.nlm.nih.gov/22937346/
https://pubmed.ncbi.nlm.nih.gov/22937346/
https://pubmed.ncbi.nlm.nih.gov/22937346/
https://pubmed.ncbi.nlm.nih.gov/22937346/
https://pubmed.ncbi.nlm.nih.gov/22557831/
https://pubmed.ncbi.nlm.nih.gov/22557831/
https://pubmed.ncbi.nlm.nih.gov/22557831/
https://pubmed.ncbi.nlm.nih.gov/22557831/

Rubina Saha

Directive Publications

31.

32.

33.

34,

35.

36.

37.

Sood A, Chauhan S, Chandel L, Jaryal SC. Prompt
diagnosis and extraordinary survival from Naegleria
fowleri meningitis: a rare case report. Indian ] Med
Microbiol. 2014;32(2):193-6.

Ravinder K, Uppal B, Aggarwal P, Mehra B, Hasan F,
Mridul Daga K. Co-infection of Central Nervous System
by M. Tuberculosis, Cryptococcus and possibly Naegleria
fowleri. Trop Biomed. 2016 Jun 1;33(2):387-92.

Gupta R, Parashar MK, Kale A. Primary Amoebic
Meningoencephalitis. J Assoc Physicians India. 2015
Apr;63(4):69-71.

Mittal N, Mahajan L, Hussain Z, Gupta P, Khurana S.
Primary amoebic meningoencephalitis in an infant.
Indian ] Med Microbiol. 2019;37(1):120-2.

Suseela KV, Khan F, Kottoor SJ. An unusual case
of neutrocytic, culture-negative

JRSM  Open.

meningitis  in
an immunocompetent adult. 2021

May;12(5):20542704211009354.

Perumalsamy V, Sundaramoorthy R, Ganesan V, Geni
VG. Survival of primary amebic meningoencephalitis by
Naegleria fowleri: First reported case from Tamil Nadu,
South India. Trop Parasitol. 2020;10(2):150-2.

Joseph RB, Rauf A, Chettali AM, Pillai R, Vijayan A, MV
P. Primary amoebic meningoencephalitis in children-
report of two cases from South India. Tropical Doctor.
2022;52(4):553-555. doi:10.1177/00494755221097046

38.

39.

40.

41.

42.

43.

Parija SC, Dinoop K, Venugopal H. Management of

granulomatous amebic encephalitis:  Laboratory
diagnosis and treatment. Trop Parasitol [Internet]. 2015
[cited 2023 Nov 23];5(1):23-8. Available from: https://

www.ncbi.nlm.nih.gov/pmc/articles/PMC4326989/

Schuster FL. Cultivation of pathogenic and opportunistic
free-living amebas. ClinMicrobiol Rev. 2002 Jul. 15
(3):342-54

Sohn HJ, Kang H, Seo GE, KimJH, Jung SY, Shin HJ. Efficient
Liquid Media for Encystation of Pathogenic Free-Living
Amoebae. Korean | Parasitol. 2017 Jun;55(3):233-8.

Reveiller FL, Cabanes PA, Marciano-Cabral F.
Development of a nested PCR assay to detect the
pathogenic free-living amoeba
Parasitol Res. 2002. 88:443-50.

Naegleria fowleri.

Marciano-Cabral F, MacLean R, Mensah A, LaPat-
Polasko L. Identification of Naegleria fowleriin Domestic
Water Sources by Nested PCR. Appl Environ Microbiol
[Internet]. 2003 Oct [cited 2023 Nov 22];69(10):5864-9.
Available from: https://www.ncbi.nlm.nih.gov/pmc/

articles/PMC201236/

Arberas-Jiménez |, Sifaoui |, Reyes-Batlle M, Rizo-Liendo
A, Sancho L, Urruticoechea A, et al. Ultraviolet - Chlorine
combined treatment efficiency to eliminate Naegleria
fowleri in artificial surf lagoons. Heliyon [Internet]. 2022
Nov 18 [cited 2023 Nov 22];8(11):e11625. Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC9691874/

Open Access, Volume 11, 2025

Page -7


https://pubmed.ncbi.nlm.nih.gov/24713915/
https://pubmed.ncbi.nlm.nih.gov/24713915/
https://pubmed.ncbi.nlm.nih.gov/24713915/
https://pubmed.ncbi.nlm.nih.gov/24713915/
https://pubmed.ncbi.nlm.nih.gov/33579108/
https://pubmed.ncbi.nlm.nih.gov/33579108/
https://pubmed.ncbi.nlm.nih.gov/33579108/
https://pubmed.ncbi.nlm.nih.gov/33579108/
https://pubmed.ncbi.nlm.nih.gov/26591176/
https://pubmed.ncbi.nlm.nih.gov/26591176/
https://pubmed.ncbi.nlm.nih.gov/26591176/
https://pubmed.ncbi.nlm.nih.gov/31424023/
https://pubmed.ncbi.nlm.nih.gov/31424023/
https://pubmed.ncbi.nlm.nih.gov/31424023/
https://pubmed.ncbi.nlm.nih.gov/34035930/
https://pubmed.ncbi.nlm.nih.gov/34035930/
https://pubmed.ncbi.nlm.nih.gov/34035930/
https://pubmed.ncbi.nlm.nih.gov/34035930/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7951067/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7951067/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7951067/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7951067/
https://pubmed.ncbi.nlm.nih.gov/35880290/
https://pubmed.ncbi.nlm.nih.gov/35880290/
https://pubmed.ncbi.nlm.nih.gov/35880290/
https://pubmed.ncbi.nlm.nih.gov/35880290/
Parija%20SC,%20Dinoop%20K,%20Venugopal%20H.%20Management%20of%20granulomatous%20amebic%20encephalitis:%20Laboratory%20diagnosis%20and%20treatment.%20Trop%20Parasitol%20%5bInternet%5d.%202015%20%5bcited%202023%20Nov%2023%5d;5(1):23–8.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC4326989/
Parija%20SC,%20Dinoop%20K,%20Venugopal%20H.%20Management%20of%20granulomatous%20amebic%20encephalitis:%20Laboratory%20diagnosis%20and%20treatment.%20Trop%20Parasitol%20%5bInternet%5d.%202015%20%5bcited%202023%20Nov%2023%5d;5(1):23–8.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC4326989/
Parija%20SC,%20Dinoop%20K,%20Venugopal%20H.%20Management%20of%20granulomatous%20amebic%20encephalitis:%20Laboratory%20diagnosis%20and%20treatment.%20Trop%20Parasitol%20%5bInternet%5d.%202015%20%5bcited%202023%20Nov%2023%5d;5(1):23–8.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC4326989/
Parija%20SC,%20Dinoop%20K,%20Venugopal%20H.%20Management%20of%20granulomatous%20amebic%20encephalitis:%20Laboratory%20diagnosis%20and%20treatment.%20Trop%20Parasitol%20%5bInternet%5d.%202015%20%5bcited%202023%20Nov%2023%5d;5(1):23–8.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC4326989/
Parija%20SC,%20Dinoop%20K,%20Venugopal%20H.%20Management%20of%20granulomatous%20amebic%20encephalitis:%20Laboratory%20diagnosis%20and%20treatment.%20Trop%20Parasitol%20%5bInternet%5d.%202015%20%5bcited%202023%20Nov%2023%5d;5(1):23–8.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC4326989/
https://pubmed.ncbi.nlm.nih.gov/12097243/
https://pubmed.ncbi.nlm.nih.gov/12097243/
https://pubmed.ncbi.nlm.nih.gov/12097243/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5523890/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5523890/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5523890/
https://pubmed.ncbi.nlm.nih.gov/12049462/
https://pubmed.ncbi.nlm.nih.gov/12049462/
https://pubmed.ncbi.nlm.nih.gov/12049462/
https://pubmed.ncbi.nlm.nih.gov/12049462/
Marciano-Cabral%20F,%20MacLean%20R,%20Mensah%20A,%20LaPat-Polasko%20L.%20Identification%20of%20Naegleria%20fowleri%20in%20Domestic%20Water%20Sources%20by%20Nested%20PCR.%20Appl%20Environ%20Microbiol%20%5bInternet%5d.%202003%20Oct%20%5bcited%202023%20Nov%2022%5d;69(10):5864–9.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC201236/
Marciano-Cabral%20F,%20MacLean%20R,%20Mensah%20A,%20LaPat-Polasko%20L.%20Identification%20of%20Naegleria%20fowleri%20in%20Domestic%20Water%20Sources%20by%20Nested%20PCR.%20Appl%20Environ%20Microbiol%20%5bInternet%5d.%202003%20Oct%20%5bcited%202023%20Nov%2022%5d;69(10):5864–9.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC201236/
Marciano-Cabral%20F,%20MacLean%20R,%20Mensah%20A,%20LaPat-Polasko%20L.%20Identification%20of%20Naegleria%20fowleri%20in%20Domestic%20Water%20Sources%20by%20Nested%20PCR.%20Appl%20Environ%20Microbiol%20%5bInternet%5d.%202003%20Oct%20%5bcited%202023%20Nov%2022%5d;69(10):5864–9.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC201236/
Marciano-Cabral%20F,%20MacLean%20R,%20Mensah%20A,%20LaPat-Polasko%20L.%20Identification%20of%20Naegleria%20fowleri%20in%20Domestic%20Water%20Sources%20by%20Nested%20PCR.%20Appl%20Environ%20Microbiol%20%5bInternet%5d.%202003%20Oct%20%5bcited%202023%20Nov%2022%5d;69(10):5864–9.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC201236/
Marciano-Cabral%20F,%20MacLean%20R,%20Mensah%20A,%20LaPat-Polasko%20L.%20Identification%20of%20Naegleria%20fowleri%20in%20Domestic%20Water%20Sources%20by%20Nested%20PCR.%20Appl%20Environ%20Microbiol%20%5bInternet%5d.%202003%20Oct%20%5bcited%202023%20Nov%2022%5d;69(10):5864–9.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC201236/
Marciano-Cabral%20F,%20MacLean%20R,%20Mensah%20A,%20LaPat-Polasko%20L.%20Identification%20of%20Naegleria%20fowleri%20in%20Domestic%20Water%20Sources%20by%20Nested%20PCR.%20Appl%20Environ%20Microbiol%20%5bInternet%5d.%202003%20Oct%20%5bcited%202023%20Nov%2022%5d;69(10):5864–9.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC201236/
Arberas-Jiménez%20I,%20Sifaoui%20I,%20Reyes-Batlle%20M,%20Rizo-Liendo%20A,%20Sancho%20L,%20Urruticoechea%20A,%20et%20al.%20Ultraviolet%20–%20Chlorine%20combined%20treatment%20efficiency%20to%20eliminate%20Naegleria%20fowleri%20in%20artificial%20surf%20lagoons.%20Heliyon%20%5bInternet%5d.%202022%20Nov%2018%20%5bcited%202023%20Nov%2022%5d;8(11):e11625.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC9691874/
Arberas-Jiménez%20I,%20Sifaoui%20I,%20Reyes-Batlle%20M,%20Rizo-Liendo%20A,%20Sancho%20L,%20Urruticoechea%20A,%20et%20al.%20Ultraviolet%20–%20Chlorine%20combined%20treatment%20efficiency%20to%20eliminate%20Naegleria%20fowleri%20in%20artificial%20surf%20lagoons.%20Heliyon%20%5bInternet%5d.%202022%20Nov%2018%20%5bcited%202023%20Nov%2022%5d;8(11):e11625.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC9691874/
Arberas-Jiménez%20I,%20Sifaoui%20I,%20Reyes-Batlle%20M,%20Rizo-Liendo%20A,%20Sancho%20L,%20Urruticoechea%20A,%20et%20al.%20Ultraviolet%20–%20Chlorine%20combined%20treatment%20efficiency%20to%20eliminate%20Naegleria%20fowleri%20in%20artificial%20surf%20lagoons.%20Heliyon%20%5bInternet%5d.%202022%20Nov%2018%20%5bcited%202023%20Nov%2022%5d;8(11):e11625.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC9691874/
Arberas-Jiménez%20I,%20Sifaoui%20I,%20Reyes-Batlle%20M,%20Rizo-Liendo%20A,%20Sancho%20L,%20Urruticoechea%20A,%20et%20al.%20Ultraviolet%20–%20Chlorine%20combined%20treatment%20efficiency%20to%20eliminate%20Naegleria%20fowleri%20in%20artificial%20surf%20lagoons.%20Heliyon%20%5bInternet%5d.%202022%20Nov%2018%20%5bcited%202023%20Nov%2022%5d;8(11):e11625.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC9691874/
Arberas-Jiménez%20I,%20Sifaoui%20I,%20Reyes-Batlle%20M,%20Rizo-Liendo%20A,%20Sancho%20L,%20Urruticoechea%20A,%20et%20al.%20Ultraviolet%20–%20Chlorine%20combined%20treatment%20efficiency%20to%20eliminate%20Naegleria%20fowleri%20in%20artificial%20surf%20lagoons.%20Heliyon%20%5bInternet%5d.%202022%20Nov%2018%20%5bcited%202023%20Nov%2022%5d;8(11):e11625.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC9691874/
Arberas-Jiménez%20I,%20Sifaoui%20I,%20Reyes-Batlle%20M,%20Rizo-Liendo%20A,%20Sancho%20L,%20Urruticoechea%20A,%20et%20al.%20Ultraviolet%20–%20Chlorine%20combined%20treatment%20efficiency%20to%20eliminate%20Naegleria%20fowleri%20in%20artificial%20surf%20lagoons.%20Heliyon%20%5bInternet%5d.%202022%20Nov%2018%20%5bcited%202023%20Nov%2022%5d;8(11):e11625.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC9691874/
Arberas-Jiménez%20I,%20Sifaoui%20I,%20Reyes-Batlle%20M,%20Rizo-Liendo%20A,%20Sancho%20L,%20Urruticoechea%20A,%20et%20al.%20Ultraviolet%20–%20Chlorine%20combined%20treatment%20efficiency%20to%20eliminate%20Naegleria%20fowleri%20in%20artificial%20surf%20lagoons.%20Heliyon%20%5bInternet%5d.%202022%20Nov%2018%20%5bcited%202023%20Nov%2022%5d;8(11):e11625.%20Available%20from:%20https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC9691874/

	Title
	Abstract
	Keywords
	Introduction
	Epidemiology across the globe
	Australia
	United States of America
	Canada
	Africa and African Countries
	Asia and India
	Epidemiology across India


	Detection
	Direct wet-mount microscopy
	Examination of a stained cerebrospinal fluid (CSF) smear
	Culture
	Polymerase Chain Technique

	The Public health Intervention
	Chlorination of water
	Regular Water or Soil Sample Detection
	Other modalities

	Conclusion
	Acknowledgement
	Conflict of interest
	Ethical Consideration
	Author’s Contribution
	References
	Table 1
	Figure 1

