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Status of Primary Amoebic Meningoencephalitis Caused by Naegleria fowleri Infection

Abstract

Background: Naegleria fowleri is a free-living protozoan parasite and causative agent of an
acute and lethal primary amoebic meningoencephalitis (PAM), which is an acute, fulminant,
necrotizing, and hemorrhagic meningoencephalitis that leads to death in approximately
seven days. Here, we introduce the current status of N. fowleri in the literature.

Current status: N. fowleri cases have been reported in healthy individuals, who had a history
of swimming in freshwater, lakes or pools, bathing in hot spring spa, nasal irrigation, or
ritual ablution. The mortality rate owing to PAM is alarming and it remains over 95%
despite the advances in antimicrobial chemotherapy and supportive care. Over the past 50
years, only 3 people have survived from the attack of this merciless pathogen. In
epidemiological types, 7 types have been detected in Europe, 3 types in USA, 1 type in
Oceania (Australia, New Zealand) and Japan, 2 types in mainland Asia (India, China and
Thailand). Because there were two cases of acanthamoeba meningoencephalitis in Korea, a
meningoencephalitis with amoebic infection should be not excluded in the clinical field.
Prospective future: PAM caused by N. fowleri infection in tropical and subtropical regions
may break out continuously and sporadically, and its risk also increases with climate change.
In Korea, the surveillance focusing on the free-living amoeba is necessary to be performed
in the natural environment for public health. In addition, the best method of preventing
N. fowleri infection is to avoid water-based activities in warm freshwater environments in

foreign countries, and minimize contaminated tap or freshwater entering the nose.

o] o

A S AZolyHl(free—living amoeba)= &5, $%94, CNNE =3 ‘Y& 2= offHi(brain—eating amoeba)®
FEeEd A2 FZolu & e WAl 5 FHRARt AdeolA =l 9 A Al S Aol s eARobEkE vl=
AFAES Sk otiEbE omlst=d], olF ARl AEel W obdel HIEHME sde st Ado] AR A7
e dovl= dE2H ofvRtE= FrefAbfrotvur  flom, mpy|Ashoi= 1379 st Ao = sl el

(Naegleria fowleri)@t 7}XotM|8l(Acanthamoeba

culbertsoni, A. polyphaga, A. castellani)7} it} &3] j7&2
g Afotivbe A, vheA 9 AfEE 49 Aol U]
Al Yy ofmEbd H4urd(Primary amoebic
meningoencephalitis, PAM)Z §4slo] Apgof o274 3= 99 34 v

At
flo
o

X

=
o

|
b

=

[=]

EH
[=)
=1

Zaj=s 2gi7d

f2[ot - 7 | 4E0|

o

AL
=13

HH
=1ii]

SOITHL

o] $}So] At Zo

|°=|1)

SoA T2

b

ioi19) ity

2|

Gl

i}

juzKe)

E

E

Stopiod,

AP 5 TR Aotk FEEe] Hutgdo] B
2 A QH2,3]. 7k
Za-oll= 1996 ahEefAkFobHte] ot ofjul/d
rlaeutdo] Ag B EQlar[4], AR 3 mERAF A 24

ohlubt HEH 7=

1) A RHmiyeoun@korea kr/043—-719-8520)

186

www.cdc.go.kr



Vol.8 No.9

sieicHs]. S-eutete] 9ol 197697 19984 7Hlotuluto]
ofgt wigutglo Afet BIIL ARG, oFH7IA
mgeiat ol ol ofet Sl wvE v gick

ool £ YA sHEeAfobutel Ye A2 Tl
BFS ety WypelRy FYRAATY webelo}

VF O] Sk 7| A% S Pelol ojs) Alzde A st

FE= 46CoME
ajFo] 7hssiet, Abfrobulute] FFFE 7-35mo] A7|E
ohiHly Ew HWEY, F 7HA Fejoln, HEFY wio=
glofA|aL ofujntggo] =
HEFAE FrhFigure 1), ofiRt HZARS Hol= ApfrotHte]
QAR H-S - oAl 52993 o] Q= 21733t ofdlout
H2oloAA & sk Qi AF7R SR 2
AT Aol wE gEeAfrorEre] TY AEe tha
Zh(Figure 2).

BAZAE 31 ot Hmzh

PUBLIC HEALTH WEEKLY REPORT, KCDC

. HIFAIR] gol ARgslaL Y= & Al (neti pot)E E9

otul7} Zobd 7T g2 Eold e REe ARESH]

21 v)7} oko 2 JoFrglo] 7w (8]

Figure 1. Life—cycle and infection route of free—living amoeba

paple suffering fromiSimEsfections use neti pots, hopi
r unobstructed nasal passageways.
Eway

Only use chlorinated or boiled water
for cleaning nostrils in wazu

If water quallty is unknown so don't
put water too deep in your nose

Figure 2. Variable routes and a warning sign of Naegleria fowleri infection[9]
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Figure 3. Map showing the distribution of reported primary amoebic meningoencephalitis(PAM) caused by N. fowleri infection in worldwide[11]
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Table 1. Distribution of . fowleri genotypes[11]

PUBLIC HEALTH WEEKLY REPORT, KCDC

Location Genotype ITS1 5.88 ITS2 Strain EBI
USA & Mexico 1 42 C 106 7853 AY376149
2 42 T 106 AR12 X96564
3 86 e 106 LEE X96562
Europe 2 42 iy 106 G1-3-e3a AJ132019
5 84 C 106 Na 420c AJ132028
4 86 C 106 Ch2-1-f2 AJ132030
3 86 T 106 KUL X96561
6 114 T 106 J2B2 FR875287
8 130 T 106 C0504 FR875288
7 142 T 106 MA4E X96563
Oceania & Japan 5 84 C 106 Norhtcott X96565
Asia (mainland) 2 42 i 106 NG894 AJ132018
3 86 T 106 Siriraj NA

*Asia(mainland): Ef=, QI=,
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Characteristics of Biosafety Level 4 (BL4) Facilities

Abstract

Background: A number of countries have allocated tremendous amount of budget to fortify AR ER SEEUSAT R St
H

their national biodefense system since the 9.11 attack. As a result, the number of facilities 4R, 0[5y, ZHS"

with active BL4 research program has been dramatically increased in the world.

Present condition: Construction of BL4 laboratory facility provides the opportunity of

participating in the international bio-research network on highly pathogenic microorganisms

as well as improving the diagnostic capability on newly emerging and re-emerging

infectious diseases in emergency situations. For this reason, the Korea Centers for Disease

Control and Prevention launched the project to establish the maximum containment

laboratory complex which includes the nation’s first BL4 laboratory. This research has been

conducted to characterize BL4 facility and relevant standards.

Prospective future: The importance of assuring biosafety cannot be overstressed since the

researchers should work with the pathogens that are associated with serious or lethal human

diseases where preventive or therapeutic interventions are not available. The mechanical

systems applied to BL4 facility are designed to have N+1, which means emergency back-up

systems are in place. The successful operation of BL4 facility, however, cannot be achieved

with the lack of operational factors including education programs and emergency plans.

Operational procedure for emergency response and training should be established in detail

and regularly implemented.

AT % ool WY9E 5 B SHS ekl o B

sHol 87 = Qi

HEord 153 A (Biosafety Level 1, BL)-& E coli,

Saccharomyces & 7735 ARoAM+= AHE do7|A] =

Al 191 BEAE v e Adadold A= 2%

AGAVE(BLY)S Clostridium botulinum, Human adenovirus
T o] AlgolA Awnlgk AHS oy Wsiriete
A77F golgh AE dov|= Al 298 HIAE HGdh=

Ao a1

\]

, 26w QS A, skt
st 7|k TRAAHPYEA S =7 o]F ol wgt
HE (o8t LMOZR), ol ATt mef et Ei=
HAEX R Alarstojof gich whHo| AEQHd 3, 459
HATFALE] A Solls HAEA || 8715 Hrotof gy,
MEokd 353 AFAAE(BLI)-E Bacillus anthracis,
Yersinia pestis & ArgolA W8 A A7 A4S 5

Lot AeAo] Hal A&7t 7hsRt A dovle Al 391de
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(Centers for Disease Control and Prevention, CDC)2}
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Table 1. Laboratories with active biosafety level 4 (BL4) research programs[7]

Location
(alphabetic by country)

Laboratory Name(s)

Geelong, Victoria, Australia

Australian Animal Health Laboratory, Commonwealth Science and Industrial Research Organization

Minsk, Belarus

Republican Research and Practical Center for Epidemiology and Microbiology

Winnipeg, Manitoba, Canada

National Microbiology Laboratory, Canadian Science Centre for Human and Animal Health

Lyon, France

Jean Meérieux BSL-4 Laboratory, French National Institute for Health and Medical Research

Gabon, Africa

International Center for Medical Research, Franceville

Marburg, Germany

Philipps University of Marburg

Hamburg, Germany

Bernhard—-Nocht Institute for Tropical Medicine

Bhopal, India

High Security Animal Disease Laboratory (HSADL)

Pune, India National Institute of Virology

Moscow, Russia

Center for Virology, Sergiyev Posad

Koltsovo, Russia

Russia's National Research Center of Virology and Biotechnology in Koltsovo (VECTOR)

Johannesburg, South Africa

Special Pathogens Unit, National Institute for Communicable Diseases

Solna, Sweden

Swedish Institute for Communicable Disease Control

Porton Down, Wiltshire, United

Health Protection Agency(HPA) and Defence Science and Technology Laboratory (Dstl)

Kingdom(UK)
Colindale, UK Health Protection Agency's Centre for Infections
London, UK National Institute for Medical Research

Potters Bar, UK

National Institute for Biological Standards and Control

Atlanta, Georgia, USA

Centers for Disease control and Prevention

Fort Detrick, Maryland, USA

United States Army Medical Research Institute of Infectious Diseases (USAMRIID); NIAID-Integrated
Research Facility (NIAID IRF); National Biodefense Analysis and Counter measures Center (NBACC)

Galveston, Texas, USA Laboratory (GNL)

University of Texas Medical Branch at Galveston (UTMB) Shope Laboratory and Galveston National

Hamilton, Montana, USA

NIAID Integrated Research Facility (IRF) Rocky Mountain Laboratories (RML)

San Antonio, Texas, USA

Texas BioMedical Research Institute (Texas BioMed)

National Standards Institute (ANSI), Canadian

Standards Association (CSA) 5 =-9] Av] A=7|&

AATE F3l BL3, 4 Ao A== AEIRd8]o)] ol
3

A5 71ES 8] AARE e

M

N

57145 SIS0l 53] ol H571eA Zidole
AESH 45w AN A8E = 58 37 wAILE
(Breathing Air System, BAS), %= (positive pressure
suite), SFEMREYAIAEI(chemical shower system) 5 &4

Adulel digh A58} 7S A A=A BL4
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Figure 1. BL4 Suite Location Models[5]
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The Main Results of 2014 Tuberculosis Contact Investigation in Congregate Settings

Abstract

This article summarized the main results of the 2014 tuberculosis contact investigation in

congregate settings. It was conducted in one thousand five hundred facilities, which was an

increase of three hundred facilities compared to last year.

In summary, the total number of index patients were 1,938 people while the number of

contacts were 144,026 people. It were diagnosed 299 people as active tuberculosis and

11,593 people as latent tuberculosis infection through the contact investigation.
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* Current status of selected infectious diseases

1, Influenza, Republic of Korea, weeks ending
February 21, 2015 (8th week)

° 20158 A|8F ClZ Rl OIAIEIA; Bl Qegin)

1,00089 455802 AE(41.6)%t 5718l9.om,
A7 152(12.2/1,000%8) 2ok -2 24

80 25
70

12
&0

X 2014-2015%7| RE7|ES 12.2F(/1,000022 HZA

x 291 (043) 719- 7167, 7172
20

ILI per 1,000 (2013-2014 season)
5
ILI per 1,000 (Past seasons)

baseline(12.2) 1 5

R P —

0
363840 42 44 46 485052 1 3 5 7 9 1113151719 2123252729 313335
week

m 2014-2015 e 2013-2014 —— 2012-2013 2011-2012

Figure 1. The weekly proportion of Influenza-Like Iliness per 1,000 outpatients, 2011-2012
to 2014-2015 seasons

2. Respiratory viruses, Republic of Korea, week ending February 14, 2015 (7th week)
o 20159 A|75= ST 1Al gk -4 4F AR 69.6% ] F571Hbole A7t HEE S

(FRE 47 B+t 254709] 57 133A410l| Tt 51 AArERHE UERRAL 9
* FESHS FYSHA0IDR BSIKs

% 22 162 SE| 271X HAFAUH 22 22 16-282(8th, 9th week) S7I7F 38 52(10th week)oll B LIZoIFLch
m2tA 0| F2o| SF7|H0|2A HEZDE= MBEX| USS L—LICH

22(())11 4:3 Weekly Detection rate (%)
(week) ke HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
4 59.3 6.1 0.4 7.4 29.9 5.2 8.7 0.4 1.3
5 62.1 7.0 0.8 2.9 39.1 2.9 8.2 0.4 0.8
6 56.0 3.5 0.4 35 38.2 3.5 6.2 0.0 0.8
7 69.6 2.8 0.0 1.1 50.9 0.7 12.4 1.4 0.4
Cum.* 58.3 4.4 0.7 6.6 29.8 6.6 8.9 0.6 0.6
2014 Cum.” 57.1 4.6 8.9 3.9 18.8 6.6 13.1 1.4 2.7

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV . human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV . human Rhinovirus, HBoV . human Bocavirus, HMPV . human Metapneumovirus

% Cum, . the rate of detected cases between Dec, 28. 2014 — Feb, 14, 2015, (Average No. of detected cases is 254 in last 4 weeks)

V 2014 Cum. : the rate of detected cases between Dec. 29. 2013 — Dec, 27. 2014,

591 (043) 719-8221, 8224
f Current status of hospital based Pneumonia or Influenza (P&I) mortality

1. Pneumonia or Influenza (P&I) mortality, Republic of Korea, weeks ending February 21, 2015 (8th week)

* 20151 R85 W N 8717kl AR o) A Al B o Eis QISR APIRITH 715) AbE B8-2 5.0%9)
unit: %

week 52 1 2 & 4 5 6 7 8

P&IT mortality 5.0 44 4.6 7.9 3.2 7.6 44 7.7 5.0

* Reported mortality data is based on the result of 23 hospitals,
A causes of death are defined from death certificates, Fetal deaths are not included.
T J09—-J18 is KCD code with pneumonia or influenza,

x 9]t (043) T19- 17167, 7172
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending February 21, 2015 (8th week)*

unit: no. of cases’

Classification of disease* Cwu;fE t (2:81% v?lg:ﬁ; Totalno. of cases byyear :)ngrr:zgtcvil:Zi
average! 2014* 2013 2012 2011 2010 : Country(no. of cases)
Cholera - - - - 3 - 3 8
Typhoid fever 2 25 3 252 156 129 148 133
Group Paratyphoid fever 1 6 1 37 54 58 56 55
I Shigellosis - 13 3 110 294 90 171 228
EHEC - - - 111 61 58 71 56
Viral hepatitis AS 30 220 52 1,316 867 1,197 5,521 - Hong Kong(1), India(1)
Pertussis 2 38 1 115 36 230 97 27
Tetanus - 1 - 26 22 17 19 14
Measles 4 17 - 470 107 3 42 114
Mumps 203 3,830 69 25,668 17,024 7,492 6,137 6,094
Group Rubella = 9 = 66 18 28 53 43
T Viral hepatitis BS” 54 766 37 4,684 3,394 2,753 1,428 =
Japanese encephalitis - = = 26 14 20 3 26
Varicella 498 9,402 433 44,782 37,361 27,763 36,249 24,400
o T
Malaria 1 17 2 663 445 542 826 1,772 Indonesia(1)
Scarlet fevertt 90 1,071 16 5,876 3,678 968 406 106
g S T S
Legionellosis - 7 - 30 21 25 28 30
Vibrio vulnificus sepsis - - - 61 56 64 51 73
Murine typhus - = - 9 19 41 23 54
Group Scrub typhus 1 66 4 8,225 10,365 8,604 5,151 5,671
I  Leptospirosis - 6 - 58 50 28 49 66
Brucellosis = 6 - 17 16 17 19 31
Rabies - - - - - - - -
HFRS - 19 3 365 527 364 370 473
Syphilis$ 3 129 11 1,024 799 787 965 -
CJDNCJD? - 12 1 77 34 45 29 -
Tuberculosis 359 4,946 657 35,608 36,089 39,545 39,557 36,305
HIV/AIDS 9 93 18 1,060 1,013 868 888 773
Dengue fever = 20 2 164 252 149 72 125
Q fever = 11 = 11 11 10 8 13
West Nile fevers - - - - = 1 = =
Grlc\>lup Lyme Borreliosis = 4 - 15 1 3 2 =
Melioidosis - = = 2 2 = 1 =
Chikungunya fever - - - 1 2 - - =
SFTS - 12 = 120 36 = = =

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease/variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from Ist week to current week in a year,

* The reported data for year 2014, 2015 are provisional data but the data for years 2010, 2011, 2012 and 2013 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,

I The reported surveillance data excluded Hansen’s disease and no incidence data such as Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow fever,
Viral hemorrhagic fever, Smallpox, Botulism, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza, Tularemia, Newly
emerging infectious disease syndrome and Tick—borne Encephalitis,

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was changed from Sentinel Surveillance System to National
Infectious Disease Surveillance System as of December 30, 2010,

i Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a total
of 5 preceding years (For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever, Lyme Borreliosis, Melioidosis, this calculation only used 4—year
data (2011, 2012, 2013, 2014) because of being designated as of December 30, 2010,

** Data on viral hepatitis B included acute viral hepatitis B, HBsAg positive maternity and perinatal hepatitis B virus infection,

11 Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x 22 (043) T19-7176
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Table 3. Reported cases of national sentinel surveillance disease in Republic of Korea, week ending February 14, 2015 (7th week)

unit: no. of cases’

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 5C u;'r Current  Cum. 50 u;r;r Current  Cum. 5C ug;r Current  Cum. 5(_: ug;r Current  Cum. 5(:' ug;'r
week 2015 >V week 2015 > week 2015 > week 2015 Y week 2015 Y
average’ average’ average’ average’ average’
Total 1.7 5.2 9.6 1.8 2.7 3.4 2.3 5.3 5.5 2.2 6.3 55 1.5 3.4 3.3

Cum: Cumulative counts from 1st week to current week in a year
T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

x 59]: (043) T19- 7168, 7178, 7166

F8 57 ol

{Table 12 At 57t 4Rlst WA} 20154 s = BAESS: v|w3t T2, "Current week = 201541 3 o] ATAS:E
el "Cum, 20152 20159 153 i 71K 4] A4 1811 '5—year weekly averager= A\ 54(2010—2014%) 3 F2]
A A5} o)A 2F o]F 2F9] ANASF(E 25F) HHo 2 AXEE 18|2& "Current week 2} 5—year weekly average 2] A1l
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20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
2010 X21 X22 X23 X24 X25

A E [Cum, S5—year average,2} 'Cum, 20155
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