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Figure 5. Proportion seropositive against rubella virus by age, gender and vaccination status, fiscal year 2017, Japan
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ASD: DERIRRIEEE, CoA: KBIRMEESE, PDA: BIARERIFE, PS: MBIRFHERIE, PPS: RASHEMEIAR

ELARHEERERIZION (82%) =&

HETRAE, PPHN: 74 R Il MIT4F, RDS: $74E R W R 558 AE 1R 3E, VSD: D ERIGRIBSEE
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BY 7 FUERBREICOWT, 2HOBEERDSH - 1R/
s, 1 HoOBEBBEND - 7 B #2114
(24%), BREEE 2o LDY156 (33%), FEAAT196] (42%)
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2012~20134F © MBHAT IOV A L 72 CRS i
B 2AERSOR@BIZU% LA, T, HEERA
REMVEBRZIZU D LT 2BEHOAMEZRET 2L
BHSDE 572, RAEOR I IHENAEFICBITS
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HIRETO 2O MEEET 7 F v 0EED L IZRE
NS 5+ e DUkl RE DGR R T 2 2 &8
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CRSOEZHIcBW T, BT LLZFEHTRTER
DRI ERS, ZFEHOVTRD, bLZZ DM (B
HBBEE O V) iR E BT 2561, Huko B2
FATPRE DY 7 F Vv EEREORAEREERICA
NCRS Z&E R T 2HENH B, T, BREEROH
B, Efich 7274 L 2HEl2EEL /-, EHNZ:
74—y 70, HE~OEE YA VADBRETHED
EIHETHB EELSNT,

B O AREBOEMICIHIY, FREETH A%
Wi EF L7 38ERBEOLER K UHEER, &
& T RIEFT, HOTEEMTARTOBERER, BRLA%
7:{ #9 ®%4 Thand in handy (FERBMETRR, KR
THE, WIREMRRR) o3 Eic, LDLYEFEPL Y
£7,

51 R
1) Nagasawa K, et al., Pediatrics 137: el-e5, 2016
2) Cooper LZ, et al., Am J Dis Child 118: 18-29, 1969
3) Toizumi M, et al., Pediatrics 134: e519-526, 2014
4) Lazar M, et al., Euro Surveill 21 (38), 2016
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FEHEFEFIRER 2 — 2 (BIHEE )
&HIRE
BYEE e Y —
WINEIE e Jn BEEf
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EREHRAFEICRE SN RSENDRERER
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ENZ, B RKIER L AEEREOHFE2 2T
&R, 2020 (ERL32) B TIBEEB OB Z K
T3 E%BEEEL, 2018 (F30) £1A1HD»S
BB EZHRICOEDS OEE, @1FToERyE
ZHEE QBEGBTIHREOLHERZITS L HEBH &
TELAICET 2 B BYEFEfEs (BT THEé
L43) ARIELE, ZORFICED, 74 L REE
THRESE R L BEEHR e 2 EAGOE CRERE 2T
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Tz oWl £ 332) 2130 3 # (DUF T3 #,
L) iionT, FlE R L2 (RR—V%K). I
REZW B0 5 51054 (83%) HSLHiD 6 DEHT
Ho, 2200 (17%) WL s oEHTH -, %
7o, BEO=F# (2, FE, V Vo {iER) 09
L, 2ERB XS 1VERTOEEZNFNPCR 2
Bl T1232/5661 (57%), 8/56% (14%), % Dbtz



WICI3108,/21361 (51%), 33
/2136 (15%) TH -7, =%
D3 - TV VS FIE E H
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Hotz,
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WMEINEEFRIIBES
BT % SR L 40888/ R o
HBLAMFT (53%) It EE -
7=, %7=, PCREEZWHI%
1B B3RS L 7 #E R
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1) ERERBZERBICIgM(+)361, APIE(+) 245, PCR(+)3IFINEENTLN, BEZHHINEEIN
BAEE AR R b ERERZ WL U TEDIROTE
2) BREFTOEEHD

B1. BLAREG. 2014 (FEL26) 4 A 1H~2016 (FR28) £12H31H

BEZHAOITH. n=317 PCRIAEZIHHAIONTE, n=74

A0EMERTIE

O BLAEFORERL
[ aaEsEflomsiL

[0 ALAERMORSEL
[ PCREEZHIBINHEL L

B 1-9 5EH] 1-9 fEI
B 10-49 5 B 10-49 5EB)
R B =505 R B =505

' 2. MEFFRIIREZE ORI, 2014(-‘Fﬁ£26)fﬁ4ﬁ1E~2016(3¥253228)E12)§31E

. SHEOBMOLEL. 2014 (ER26) £ 48 1H~2016 CER28) F£12831H. n=396
BUFERIOOVTE., BHOUERIRRIER (385, 52, VVAHIER) CHIREROSERUE

ERERZHi PCREEZEZIFI PCREBELSAOHE

n=127 n=56 ZWin=213

FESROUE (PO AIEEE) 12 (4-31) 24 (3-40) 35 (24-47)
BIERES (%) 57 (43%) 36 (64%) 139 (65%)
i (%) 22 (17%) 21 (38%) 105 (49%)
BIEFR (%) 105 (83%) 35 (63%) 108 (51%)
SEIR EHHEE IERBD (%) 127 (100%) 16 (29%) 72 (34%)
JEHEE 2 fERBD (%) 0 (0%) 32 (57%) 108 (51%)
EHEZE 1AERED (%) 0 (0%) 8 (14%) 33 (15%)

PRI AR ERBERBIRD SNV &
ELTwRY, DEIRY—~4 5 2FE) 25T
Bodizix, TRBE W 080% LI kA &3 ik
PRI N, BELLERETRESINL L &6
Bz TEEERE TR I N —EOFITD80% M I
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LEBRETHREINS L) EEREHREICEEL
REMNEEN 2, 0I3ED RS OLEFBEDOFHITD

TH R EERES (WHO) 1320204E £ TICWHO O 6 Hi
o9 b 5o EOMIBICB W TSR S I AE D
PR A Bz LCw 30, BBikoEsr HE
Wiy —_A4 3V AHEOT, H3HEIcE T, &
BIANADOLEREER12H A B XN, +5&

%, BEBRERGHRIKRBIBS Lz, 2070, &
BHGRRED D OBEEREOERI IR LS L
TolrEZoNnNlZ s, TRLAKET BT
BARETFBIR &) ckET &0, 2018 (PRL30) £E1 81
Hkbh@A S LY, KGET i, iR oPBReEED
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HEEICAB L 7Y — A 5 v A EFI R T
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TOT A NZEIGFRESOERMBEFEAT L L
Taflickd o s X Hichof, UK
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BLTWBY, FHIEEOSA, FEHE#IH
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JHEE BAY NS)EET, e

- o BEFHRAEHE

_____ <« 1st PCR D e
e
B e Nested PCR S = - — &

A~ 3FIVRT-nested PCR
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F7z, 2OLERT A VA BIOBEL Do
BRI, BRI E 2 2 s Tw»3YY,
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TANVREBERTFEHEEICE, WEL WK, I
W, R Ealfk e LT n3Y, wiIhotk
b FE HIRI R IE SRR <, FRICHEEER
CWEPRTHRTHEHEEE cHRiTtE 2, —J,
RO AN ZEPEOHIRE & HIc I
B %5, FFENIgMBEE THEEICRYPTVWHRE
HEBO~3HED, 74 NRBEFREICEL 728
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PCR#E 2R ¥ aF )V RT-nested PCR % 50#k
LTw3 (), RT-nested PCR ¥: XK E D) 7
WF A4 LRT-PCRELDBETED DD, BED
%, WREEZBONIETICLVBHEZ2MHEL T2,
IOWEREI LY S 2 — 3 yORBEIIERICE
Wiz o, B RBRECT I ERE L CEET 208D
5, —H, U7PNL¥A LRT-PCR ¥, RT-nested
PCREEINRL CEBMEa vy S 32— a v Ofila
EHELS, wHicEL 2BokkzFATI L
BEHEOWRGZHEHT A LT, RT-nested PCRZEE
RIS D ICfEEOB I 2R LB 2 L TE 30,
Zo&H I Ed o, BE REDEBEHERNICIZY
TNy A LART-PCREZHEHA T2 I E2H#EL T
3,

BBV L ABETERE

BED A4 WABEFIMRE S NBAIE, ARk

NSBEFREE

ELEETFIBEL

E. BB U1ILRY /L ERT-PCR EDOERIER

WD AV ABRETFIETE GhEFpEd L < BN
YRERTAERTT) EMT 5 2 LAk on Y, vA L
ABEEFEMENIE, ELBETICRE S 3858k
EfEE%E RT-PCRTHIEL, X7 VAT FESI%RE
LT 2Zcitbnd (R), 72721, &,
RT-PCRIZ & 2BEPLPH L, YT AVF A LRT-
PCRETHHINLBETOLRETHEETERWE
Gih B, Z0ED RHAEIE YA VANEE T,
TARBED T ANA BN 21T 2 LD TRE
THDL, TANABBEFEL S CICEIER X, BHE
B E R TEERHIE 23 EBRFINS, A
T, BB OBERERIED {13 EEBORERI 25
L, S icREN M oBBESHREBEL SO
BRICTHE T2 NBEI > LI ok b Z L3P/ E
NBOT, BILEFHOY 4 L ABREREOEEIEN
EiboltEZS5N5,
25 Bk
1) WHO, Global Vaccine Action Plan, 2011-2020,
2012
2) WHO, WER 88: 89-100, 2013
3) EA&SEAE, RL AICET 25 E B T,
20174F12H 21 A —H#KET
4) WHO, Manual for the laboratory diagnosis of
measles and rubella virus infection (second edition)
5) Best JM and Enders G, In Rubella Viruses,
pp39-77, 2007
6) Okamoto K, et al., J Clin Virol 80: 98-101, 2016
E 2 BYSEVIERT Y A VA=
 REE Kiiide MAEMF
WHESR TH 3
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TR ERE (WHO) I & 3 & BB IgM Hifkid
EHBE 4~28HOBE MG ThHiEIC A2 LahTn
2D, Lo L, HET012~20134 o & 7= A B
2L ETIRBHT TR, REHBEZ40THEE
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WL 7o, HIEGEGNIIRES 2HHIZ16.0% & 5
Rich o7 (K2), —HA, BESASBL ERBEL T
b RV BRI IgM FufdE 25 b L a2 22 D13 5 4l
(1.6%) AT, Z20H L2l BHE, 3HIELHET
B otz 5 PIDFERIZI0REF~30RIET, v F
VERBRIEAHTH -,

JRE IgM $ULAAl i3 F g - M - BETEG M
WTOuTInbERLEZRDAd o0k,

Z =

AR FIES O A8 e RV 8 21 IgM Fikfli o
FABE % B D HEERE G ¢ MR ARAT L 72800 T oM
ETHY, WRIEGTOERLZHcERZMATH
3,

RV B2 IgM FLARE OB IEHE 13 595 IR 2
HE R FEL <, TR IPIIBHE & oA
W LwEEZ B, IgMPUERE O 2 W I 2
B E 2 0IRKEHBSE SHEMET, L YEERICSHE
RIPE T 272D E5AEUBOBEIEZ LV ER
bl

SE DT THEREIC X 5 2WH38E L b - 7= 580
B RVIEF I, KEDHSEMES N2 RV BEVHf]

E3

I

6.60

@I HR{E, barldoswiEEKME
Y,
RARILCut ofE(1.DERT

315 L BMEH0-2 BIZLL THESHEMI
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I lm |
|

7o RS RRATIC X DTEE L 72,
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DEBBHEEILLY, SBREIWEBERICRL L
DPEIRETE S,

20204 o JEEHER I @ T, RV OWEL EiT 3
W, HEOG BTN OMRAL T B RV ORENE LR
KRIRSTORV FHERWIgM At EE L OV EE
kb EEZLND,

ZE R
1) WHO, Manual for the laboratory diagnosis of

measles and rubella virus infection, 2" ed, Geneva,

Switzerland, 2007
2) Abernathy E, et al., J Clin Microbiol 47: 182~

188, 2009
3) Cordoba P, et al., J Viro Methods 34: 37-43,

1991
4) Centers for Disease Control and Prevention, Epide-

miology and Prevention of Vaccine-Preventable

Diseases, Hamborsky J, Kroger A, Wolfe S, eds,

13t ed, Washington DC Public Health Founda-

tion, 2015
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<THE TOPIC OF THIS MONTH>
Rubella and congenital rubella syndrome in Japan as of January 2018
Figure 1. Weekly number of reported rubella cases and congenital rubella syndrome (CRS) cases,

week 1 of 2011 to week 52 of 2017, Japan
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(National Epidemiological Surveillance of Infectious Diseases: as of February 1, 2018)

Rubella is an acute infectious disease caused by rubella virus. The three Figure 2. Age distribution of rubella cases by gender,’
major clinical signs of rubella are rash, fever, and lymphadenopathy. Although 2013-2017, Japan
the symptoms of rubella are generally mild, serious complications, including  22°°7
encephalitis and thrombocytopenic purpura, can occur in rare cases. Rubella %7
virus infection in susceptible pregnant women can result in prenatal %3

2013

transmission to the fetus. In particular, maternal infections that occur before a 1222' B Mol
gestational age of 20 weeks can cause infants to be born with congenital rubella ™ 1 Female

1,200
1,000
800+

syndrome (CRS), which manifests as various signs/symptoms, including heart
defects, cataracts, hearing loss, low birth weight, thrombocytopenic purpura, and
psychomotor retardation (see p.33 of this issue). Effective and safe vaccines
are available for preventing rubella and CRS.

Together with the elimination of measles, the World Health Organization
(WHO) and others are promoting various activities aimed at accelerating the
elimination of rubella. The “Global Vaccine Action Plan 2011-2020”, which was
endorsed by the 65t World Health Assembly in 2012, aims to eliminate measles
and rubella in at least five WHO regions by 2020. The Japanese Ministry of
Health, Labour and Welfare has issued “Guidelines for the Prevention of Specific 50
Infections: Rubella” (Ministry of Health, Labour and Welfare notice No. 122, 223@ o B e
March 28, 2014), which describes measures that would help attain the goal of 0-' 5+ 10- 18- 20 25- 30- 95- 40- 4. 50- 55- 60- 65 T0- T5- 8- 85-
eliminating CRS occurrence in newborns as soon as possible, along with > 7 . B - 2016
elimination of rubella by FY2020 in Japan. Furthermore, in December 2017 the O o 5. 015 20 25, 50 55 40, 4. m0. m. o e v e a0
guidelines were revised as follows: from January 1, 2018, 1) patients diagnosed 5y 2017
with rubella should be immediately notified, 2) active epidemiological investiga- 0 3 ; : B B R -
tion should be conducted after occurrence of even a single case of rubella, and 3) O & 1015 20- 25 30 3: 40- 45- 50- 56 60- 65- 70- 75- 80- 86-

. . ge group
as a rule, viral genome testing should be conducted for all suspected cases (see (National Epidemiological Surveillance of Infectious Diseases:
p-31 of this issue). as of February 1, 2018)

Notifications of rubella and CRS according to the Natiomnal
Epidemiological Surveillance of Infectious Diseases (NESID) system

Rubella is classified as a Category V infectious disease, requiring notification of all cases (http://www.niid.go.jp/niid/images/
iasr/36/425/de4251.pdf). A nationwide rubella epidemic occurred in Japan between 2012 and 2013, and 2,386 and 14,344 cases were
reported in 2012 and 2013, respectively (Fig. 1). After this epidemic, the number of cases decreased, with 319, 163, 126, and 91 cases
in 2014, 2015, 2016, and 2017, respectively (Fig. 1).

As for the sex distribution of rubella, while males accounted for 77% of all cases in 2013, they accounted for 58-66% between 2014
and 2017 (Fig. 1). Adults comprised 90% of male cases and 78% of female cases in 2013 (Fig. 2). Many of the male cases were in their
20s-40s, while many female cases were in their 20s (Fig. 2). Approximately half of all female cases (16 cases) in 2017 were in their
20s-30s.

Between 2013 and 2017, 19-30% of all rubella cases had no history of vaccination with rubella-containing vaccine (1-7% of all
cases were those aged <1 year and did not have the opportunity to receive the routine vaccine), 5-19% had received 1 dose, 1-9% had
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(Continued on page 3(')
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Figure 3. No. and proportion of rubella cases by vaccination status, 2013-2017, Japan Figure 4. No. and proportion of rubella cases
(National Epidemiological Surveillance of Infectious Diseases: as of February 1, 2018) by diag‘nosis, 2013-2017, J apan
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received 2 doses, and 48-65% had unknown vaccination history (Fig. 3).

CRS is also classified as a Category V infectious disease requiring notification of all cases, based on the Infectious Diseases Control
Law (http://www.niid.go.jp/miid/images/iasr/36/425/de4252.pdf). Associated with the 2012-2013 epidemic, 45 CRS cases were notified
between 2012 and 2014. A follow-up study found that, at the time of investigation, the case fatality of CRS cases was 24% (see p.33 of
this issue). Since 2015, no further CRS cases have been reported as of February 1, 2018.

Current practice regarding laboratory diagnosis of rubella and CRS

Laboratory-confirmed cases of rubella accounted for 63-78% of all rubella cases that were reported under the NESID system
between 2013 and 2017 (Fig. 4). Among laboratory-confirmed cases reported between April 1, 2014 and December 31, 2016, the most
frequent method was detection of rubella-specific IgM (72%), followed by PCR-based detection of the rubella virus (23%) (some detected
by both methods) (see p.34 of this issue). Throat swab, blood, and urine specimens are recommended for detection of the rubella virus
genome. The detection rate of the rubella virus genome is high in the early stages after rash onset, and can be detected until about 7
days after rash onset (see p.35 of this issue). In contrast, as serum samples collected between 0 and 3 days after rash onset often do not
have detectable rubella-aspecific IgM titers, it is recommended that tests be performed using serum samples collected =4 days after rash
onset (ideally =5 days) to confirm the diagnosis (see p.37 of this issue). According to the revised guidelines, physicians are required to
immediately notify a clinieally diagnosed case of rubella; conduct tests for detecting serum antibodies, such as rubella-specific IgM; and
send specimens to the public health institute (PHI) for conducting tests such as viral genome testing.

Laboratory testing is required for CRS notification. Between 2012 and 2014, 93% and 82% of CRS cases were identified via the
detection of rubella-specific IgM and PCR-based detection of the rubella virus, respectively (some detected by both methods) (see p.33
of this issue). For diagnosing CRS based on the detection of specific IgM or the rubella virus genome, the sensitivity of detection is
highest within the first 6 months after birth, and diagnosis becomes more difficult over time. Detecting the virus genome from a
preserved umbilical cord is being considered as a possible laboratory method for diagnosing CRS for situations where a period of time
has passed since birth (see p.38 of this issue).

Routine vacecination coverage of rubella-containing vaccines

Since FY20086, the routine immunization program in Japan has included the measles-rubella (MR) combination vaccine; children
receive the first dose at 1 year of age (15t vaccination) and the second dose within 1 year prior to primary school entry (20 vaccination).
In FY20186, the vaccination coverage for the first and second doses of the vaccine were 97.2% and 93.1%, respectively. Thus, the target
of 95% vaccination coverage was achieved for the first dose. To achieve the target for the second dose, further efforts are being made
(http://www.niid.go jp/niid/ja/diseases/ma/655-measles/idsc/7536-01-2016.html).

National epidemiological surveillance of vaccine-preventable diseases

In FY2017, the rubella hemagglutination-inhibiting antibody (HI) titers of serum samples collected from 5,656 healthy people
(2,886 males and 2,770 females) from 18 prefectures were determined (Fig. 5 in p.31). The antibody positivity rate (HI titer: =1:8) of
males in their late 30s to early 50s was about 80%, which was considerably lower than that of their female counterparts. The
seroprevalence of the HI antibody among males born between 1962 and 1978 (39-55 years of age at the time of the survey) remained
unchanged at around 80% for 10 years between FY2008 and FY2017, and a large number of susceptible individuals still remain (see
p.39 of this issue).

Efforts in the WHO Western Pacific Region (WPR)

In the WPR, the region which includes Japan, elimination of rubella has been set as a target goal. Rubella-containing vaccines
have been introduced into routine immunization programs in most WPR countries or areas, and pediatric cases of rubella have declined
markedly; however, outbreaks involving adults have been reported in some countries. In addition, a CRS surveillance system has yet
to be established in some countries (see p.44 of this issue).

Future measures to be taken

To eliminate the occurrence of CRS as soon as possible and rubella by FY2020, measures such as the following should be taken.
First, vaccination coverage rates of 295% should be achieved and maintained for each of the two routine rubella vaccination doses.
Second, women of childbearing age, adult males (especially males who live with or have close contact with pregnant women), travelers
to rubella-endemic countries, and medical personnel should be recommended to get vaccinated with a rubella-containing vaccine, and
an environment that facilitates vaccination should be fostered. Third, there should be early detection of rubella patients along with
interruption of disease transmission. Lastly, the nucleotide sequence of the rubella virus genome should be actively analyzed to clarify
the transmission routes of the virus.

In the 2012-2013 epidemic, the majority of rubella patients were adult males, and transmission mainly occurred in the workplace.
To prevent the resurgence of a similar epidemic, it is important to reduce the number of susceptible individuals among adult males.
Furthermore, the implementation of control measures at workplaces and those pertaining to travel to endemic countries is necessary.
In Tokyo, a project to support companies that take measures to prevent infectious diseases, including rubella, was launched in October
2015 (see p.41 of this issue). The project, “Rubella Zero”, defined February 4 as “Rubella Zero” Day and raises awareness and disseminates
information about rubella prevention (see p.43 of this issue). For these rubella response activities, cooperation among companies,
medical personnel, local public health centers, and PHIs is imperative.

The statistics in this report are based on 1) the data concerning patients and laboratory findings obtained by the National Epidemiological
Surveillance of Infectious Diseases undertaken in compliance with the Law Concerning the Prevention of Infectious Diseases and Medical Care for
Patients of Infections, and 2) other data covering various aspects of infectious diseases. The prefectural and municipal health centers and public
health institutes (PHIs), the Department of Environmental Health and Food Safety, the Ministry of Health, Labour and Welfare, and quarantine
stations, have provided the above data.
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