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Abstract

“San-ma,” an often-heard Chinese term used by hedthcare workers, refers to
three diseases, i.e. poliomyelitis, measles, and congenital rubella syndrome. Among
these three, poliomyelitis is more life threatening and its sequel of lower limbs
disability much more serious than those of the other two if any, so it was chosen to be
the first of the three as global eradication target. Measles is going to be the second
one. In the pre-vaccine era, it used to be the leading cause of infant mortality and
still isin some poor sanitation areas. A good thing is, there is almost no sequel after
the recovery from measles. The magor cause of congenital rubella syndrome is
rubella virus infection in a pregnant woman with developing fetus during the first
trimester of gestation, and thereafter often comes out an abnormal baby. The degree
of abnormality of the baby varies from deaf, cataracts to congenital heart disease.
Because the symptom in a woman infected by rubella virus is rarely serious and may
even be asymptomatic so it’s very difficult to interrupt the transmission of the disease
in time. Fortunately, the successful development of vaccine for each of them has
put these three diseases under control. After mass vaccination campaigns and
improvement of overall sanitation in Taiwan societies, we were ready for the
eradication or elimination phase of these three diseases and able to be part of the
global eradication program.

Poliomyelitis was declared eradicated in Western Pacific Region on October 31,
2000, but some wild types of poliovirus are till active in Nigeria and India.  In
order to prevent the wild type virus from entering Taiwan from abroad and the
transmission of vaccine-derived poliovirus (which endangers people in Haiti and
Egypt), the surveillance of acute flaccid paralysis is a mgor task for preventing
poliomyelitis during this post-eradication phase. The method is sampling the feces
of acute flaccid paralysis patients under fifteen and their contacts to culture virus and
make identification. We use RD, HEP-2C and L20B cells to isolate virus following
a guideline announced by WHO, the isolated virus was first screened with a specific
fluorescence poliovirus antibody, and the positive one was further processed with a
RT-PCR method to determine itstype. Finally, we sequence the most hyper variable
region of the gene to discriminate the vaccine and wild type strains and thus prevent
the outbreak of vaccine strain polio.

The method used for preventing measles in the elimination phase is to laboratory
confirm each and every suspected case and try isolate virus and set up molecular
surveillance at the same time. In this study we collected all positive measles cases
between 1992 and 2003 and analyzes the data with a well-defined molecular
epidemiological method. With the help of some standard reference strains and a
guideline for genotyping of measles virus announced by WHO in 1998, we have
chosen the carboxyl terminal 456 base pair sequence in the measles nucleoprotein as
the basis for genotyping.

To reach the goal of eradicating congenital rubella syndrome, the first priority is
surveillance and confirmation of suspected rubella cases, and we have to collect
specimen from every suspected case. Because the major serological method used in



the suspected case confirmation has a rather high rate for false positive, we ended up
to set up a new 1gG avidity method to assist the traditional IgM positive criteria to
confirm rubella case. In this study, we collected rubella IgM positive sera in the
period of 1992-2005 and repeated the IgM test with Kits of different brands and the
|gG avidity test to compare the results.

In the result we obtained in the analysis of polio virus portion, we found that 30
polio virus strains we got from surveillance system were al belongs to vaccine
strains.

In the results we obtained in the analysis for the measles portion, we found that
the N gene sequence we got from 50 measles cases during the 1992-2003 period in
Taiwan belong to H1, H2, D3, D5, D9 and G2 genotypes, and the H1 was
predominant and lasted throughout 1992-2003, which was responsible for the
endemic outbreaks in Tao-Yuan County in 1994, the small outbreak in Chu-Dong
Township in 2001, and the endemic outbreaks of Tai-Chung County in 2002. G2
turned out to be the cause for small outbreaks in Tai-Chung in 1997, and H2 that of
small outbreaksin Chia-Yi County in 1998.

As to the rubella portion, we have analyzed a total of 362 serological confirmed
rubella cases. If we change the criteria of confirmed case from IgM positive to low
1gG avidity, then only 347 cases (95.85%) were positive. We found 11 of the 15
discordant serum samples were collected after 2001 and 7 cases were asymptomatic,
and thus the fal se positive rate rises according to the IgM results, abeit it would be a
problem only when the incidence is low.

In the process of advancement into the eradication phase for measles, collecting
virus strains and the surveillance in molecular epidemiological field should be
actively kept on going in order to find out the distribution and transmission pathway
of measles virusin the preparation for global eradication goal.

The issue for congenital rubella syndrome elimination includes that we should
ascertain the morbidity of rubella in the first place. However, restricted to the
technical limitations that we are not able to surmount at present, we recommend a
change in the criteria for confirming a rubella case from only one positive IgM result
to at least two IgM positive results matching each other using two different kits of
varied principles, and get the low IgG avidity result at the same time to find out atrue
positive, it will be rather close to the real morbidity.

Keyword : polio, measles, CRS, IgG avidity test
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Table 22 Features of soane of il diseases causing
lebwibe illness with peneralized rash
(Bemenson 195, Frieden & Resnick 199], Remingion & Kiein 1%15)

Diseass Rubslla Maaskas Dengue Erythama Rosacla
fever infectioswm' | infamum?
Causathve agent rubella measles dangus PanD- human
WIFLIS Yirs Wires wirs B19 harpes
Wi &
Incubation pariod {days) 1423 =18 =12 4300 0
Faver s as L h=t-] yas Es
Rash ¥EE ¥as WAE Va5 L
Conjunctivitis ¥as5 ¥as vas yas ne
Coryza b4 L fTL I as ne
Juvind 5-'|'I'I'|FI1.I:|I'|15 Pes (i [k] L h=t-] yas [ [E]
[especialy [especially
adull wdulls)
WOrMeEn)
Postauricular adenopathy ¥as ni nio M3 yas
Diagnostic test Igk! Igh! Kghd igh Igid
Result of infection during
pregnancy sullbirth YEE Yas 'r'E"E:' ¥aB ne
birth dafacts a5 ne no ne ne
Vaccine-preveniable it g fia i [R1=]
Ao known as fth dizeese.

? Alsn knoren as sich disease. or exanthem subitum.

! Theqtetal deathes rmpon ad iclowing onset of dengus immnin mohars betenen waeks 17 and 34 of pregnancy
[Cares afal 19595
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Table 4: Recommended survelllance activities, by stage of
rubella immunization progranimse

Stage of rubella immunization programme

Stage 1 Stage Stage 3
Surseillance Mo wsing rubefla CRS prevention Foubsella &liminatisn
activities vacting but want rubella vaccine used
to assess CRS in natiomal
disease burden Immunizaticn
pragramma

CRS survelllance

= Condudt case-based CRS surdelllance in infants 011 months.
# Fepor 1ofal rumber of CRS cases per year.
« Fapon number of CRS cases per 100 Ive births per vear.

Rubella surveillance

= Hepart mumber of
suspacted mbedla
casas aach monlh,
by disirici

s Conduct case-
based surveillanca
for fabrila rash
illness; irmeesligate
avary casLe
including laboratory
legts,

Outhreak
invesligation

w [uing oulbreak, insesigabe 5 b 10 rash illness cases per month
(wilh Eabaratory 1esis) 1o conlinm rnubella &5 cause af outbreak

# [luring oulbraak, investigate all rash ilnessss in pragnancy

L] |:|IJI1r'H',‘I auibresk {ard mine months after) conduct acbve surdaillance
b detect suspecled CHS casas in inants 0-11 monihs.

Serosureeillance

# [f resourcas permit. establish
sarcsunsaillance al salected antanatal
dirics ta monibar suscepliblity o wamen of

childbaaning age

Ruballa vaccine

# blonitor nubslla vaooing coverags in tanget

COvVaraga Qroups.
= Conducl coverage surveys, If needed.
= Conduct missad apparfunily surveys
12 itk s bt sreedlares of CRS and rutela
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IgM —,1gG— 69 7
¥ H P N 9 S
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PEFERs 5 N 10 5
B 202 47
% w ~ 1992-2003 PCR I |4 15 & #icA 5 35
1992 | 1993 | 1994 | 1997 | 1998 | 2000 | 2001 | 2002 | 2003
R¥% PCR| 3 2 0 2 1 2 5 14 4
XA R
FE B 0 0 5 0 0 0 0 3* 2%
N ES 3 2 5 2 1 2 5 14 5

LI S 3B/HA RSB RERRUWPCRELBR LA

¥ L2rpa A il L2 R PCRERBER LY,V 1
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(A L8 =3




IR A A RN A R

Genotype |Status[a] |Reference strain(MVi)[b] H gene N gene
Accession Accession
A Active  |Edmonston-wt.USA/54 U03669 U01987
Bl Active  |Younde.CAE/12.83"Y-14" AF079552  |U01998
B2 Active |Libreville. GAB/84" R-96" AF079551 |U01994
B3 Active  |New York.USA/94 L46752 L46753
|badan.Nie/97/1 AJ239133 AJ232203
Cl Active  |Tokyo.JPN/84/K AY047365 |AY 043459
C2 Active  |Maryland.USA/77"IM” M81898 M89921
Erlangen.DEU/90"WTF” Z80808 X84872
D1 Inactive |Bristol.UNK/74(MVP) Z80805 D01005
D2 Active  |Johannesburg.SOA/88/1 AF085198 |U64582
D3 Active  |lllinios.USA/89/1” Chicago-1” M81895 u01977
D4 Active  |Montrea .CAN/89 AF079554  |U01976
D5 Active  |Palau.BLA/93 L46757 L46758
Bangkok. THA/93/1 AF009575 |AF079555
D6 Active  |New Jersey.USA/94/1 L46749 L46750
D7 Active  |VictoriaAUS/16.85 AF247202  |AF243450
[1linois.USA/50.99 AY043461 |AY037020
D8 Active  |Manchester.UNK/30.94 U29285 AF280803
E Inactive |Goettingen.DEU/71” Braxator” Z80797 X84879
F Inactive |MVs/Madrid.SPA/94 SSPE Z80830 X 84865
Gl Inactive |Berkeley.USA/83 AF079553 |U01974
G2 Active  |Amsterdam.NET/49.97 AF171231 |AF171232
G3 Active  |Gresik.INO/17.02 AY 184218 |AY 184217
H1 Active  |Hunan.CHN/93.7 AF045201 |AF045212
H2 Active  |Beljing.CHN/94/1 AF045203 |AF045217
[a] Active 15

[b] WHO
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81-92 MV s/Taiwan/18.92 4/2 H1
81-124 MV s/Taiwan/19.92 0/10 D3
81-137 MV s/Taiwan/22.92 1/9 H1
82-11 MV </ Taipel. TWN/11.93 2/10 H1
82-26 MV g/Keelung. TWN/23.93 1/9 H1
Tsen Mvi/Taoyuan.TWN/21.94 3/10 H1
Chen Mvi/Taoyuan. TWN/22.94 5/10 H1
In Mvi/Taoyuan. TWN/24.94/1 2/10 H1
Chi Mvi/Taoyuan. TWN/24.94/2 3/8 H2
Gu Myvi/Taoyuan. TWN/24.94/3 3/10 H1
86-18 MV s/Taichung. TWN/21/97 0/5 G2
86-36 MV s/Taipel. TWN/36.97 1/2 H1
87-5 MV <s/ChiaYi.TWN/13.98 17 H2
89-7 MV s/ Taipel. TWN/11.00 0/10 D3
89-20 MV g/Taitung.tWN/21.00 2717 H1
90-6 MV s/Taipei. TWN/7.01 28/9 H1
90-9 MV s/Hsinchu. TWN/11.01/1 0/9 H1
90-10 MV s/Hsinchu. TWN/11.01/2 0/8 H1
90-18 MV s/Taipel. TWN/16.01 22/0 H1
90-29 Mvs/Taoyuan. TWN/29.01 0/10 H1
91-10 Mvs/Taichung. TWN/10.02 1/0 D3
91-23 MV s/Kaohsiung. TWN/16.02 29/4 D5
91-31 MV s/ Taipel. TWN/27.02 0/10 H1
91-39 Mvs/Miaoli. TWN/34.02 2714 H1
91-42 MV s/ Taichung. TWN/36.02/1  |0/7 H1
91-44 MV s/Taipel. TWN/36.02/2 26/1 H1
91-47 MV s/Taipel. TWN/38.02 14/10 H1
91-50 MV s/Taichung. TWN/40.02/1 9/11 H1
91-50D35 MVi/Taichung. TWN/40.02/2 13/2 H1
91-50D37 MVi/Taichung. TWN/40.02/3 9/11 H1
91-51 MV s/Hsinchu. TWN/39.02 0/1 H1
91-53 MVi/Taichung. TWN/40.02/4 13/3 H1
91-54 MV s/Taichung. TWN/40.02/5 |29/0 H1
91-56 MV s/Taichung. TWN/41.02 13/11 H1
92-22 MV s/Hwalian. TWN/18.03/1 0/10 D3
92-23 MVi/Hwalian. TWN/18.03/2 0/10 D3
92-27 MVi/Taoyuan. TWN/20/03 0/11 H1
92-53 MV s/taichung. TWN/45.03 28/10 D5
92-56 MV ¢g/Yilan. TWN/48.03 25/1 D9
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Behring RubellalgM
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DSL Rubella gM — 4 129 2
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AN DB IOM B i R 219G AL iisk B % v R
Behring RubellaIgM positive
366
DSL RubellalgM positive DSL RubellalgM negative
362 4

Behring IgG  |Behring IgG  |DSL IgG DSL 1gG BehringIgG  |Behring IgG  |DSL 1gG DSL 1gG
avidity low  |avidity low  |avidity low  |avidity low  |avidity low |avidity low |avidity low |avidity low
8M urea 35mM DEA  |8M urea 35mM DEA  |8M urea 35mM DEA  |8M urea 35mM DEA

350 350 351 351 0 0 0 0
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Behring RubellalgM negative
129
DSL RubellalgM negative
129
Behring 1gG avidity low Behring 1gG avidity low DSL 1gG avidity low DSL 1gG avidity low
8M urea 35mM DEA 8M urea 35mM DEA
3 3 20 15

L AL R 1M equivocal 8 2. 109G FAr i Bk 5 v i

Behring RubellalgM equivocal
6
DSL RubellalgM positive  |DSL RubellalgM equivocal DSL RubellalgM negative
2 2 2
Behring 1gG avidity low Behring 1gG avidity low DSL 1gG avidity low DSL 1gG avidity low
8M urea 35mM DEA 8M urea 35mM DEA
1 1 2 2
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o E 1985 1986 1987 1988 1989 1990 1991
i 3R #ic 2219 14 5 1386 1060 44 34
L 1992 1993 1994 1995 1996 1997 1998
i SR #c 303 71 98 42 47 63 49
R 1999 2000 2001 2002 2003

il 3R #ic 23 48 50 79 59
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