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Seminar on Polio Eradication by JICA Follow-up Team

at NIHE on 9 August 1995
3:00 p.m. to 5:00 p.m.

1. Opening Speech by the Follow-up team and Dr Somthana National EPI
Manager- _

2, Laberatory diaqnosis df Polio virus

Saneo NONAKA M. D PHD : : '
Director, The Chemo Sero Therapeutic Research Instltute

3. Viroloq’y of Polio virus

- Takashi KITAMURA M.D., PHD
Director, Toyama institute of Health' .

4, Polio E_radication"and'its Surveillance -

_ Daisaku URABE M.D. ' '
~ Chief of Education in Neonatelogy Department St Marys Hospttal

5. Epidemioloqy of Pollo |n Lao PDR as determmed by ACT!VE SEARCH and |

. Official Heportmq

'Chushl KUROIWA M.D.
JICA F’HC Pro;ect EPI Expert

6. Closing



THE WORKING BROGRAM OF SENINAR
18/8/1995.

"POLI0 ERADICATION, I7S THEORY AND PRACTICE"

. Declaration of seminar and introduction of delégatés.

., Opening speech of Dr REP.

. Lectures of the'B_Jabahese experts:

"Laboratory diagnosis of Polio virus" (Dr.NONAKA)
"Virology of Polio viru8s" : {(Dr. KITAMURA)
"Polio eradication and its surveillance system” (Dr.URABE}

. Discusion and conclusion.
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Chapter 23 Picomavinidac ‘ .-

serves as a model for picornaviruses in general. These processes, nmmnnvma in
general terms in nrmﬁ@. 3, are summarized below pga in Fig. 23-2.

_ The cell receptor for poliovirus is a novel member of the immunoglobulin
superfarmily, 4s are those for other picornaviruses {2.g... ! the adhesion protein
1C.AM-1 for most rhinoviruses and some coxsackieviruses), in contrast to the
integrin. VLA-2 for certain echoviruses, Following. adsorption; penetration,
and intracellular uncoating, VPg is removed from the-virion RINA by cellular
enzymes. The vifon RNA, acting as mRNA, is then translated without inter-
ruption’into a single polyprotein, which is cleaved autocataiytically into the
intermediates P1, P2. and P3. P1 is then further cleaved to vield first VPO,
VP and VP53 and m_:mzq the four structural proteins VP1, VP2 VD3, and VP4
(see Fig. 3-8). The P2 region codes for three nonstructural proteins including
one with protease activity, and the P3 region codes for four proteins ingiuding
thie RNA-dependent RNA vo?ﬂmsmm nmn?:_.ma for RNA replication.

Viral RNA synthesis takes place in'a "replication complex” which com-
prises RNA ntﬂ_Emm and the virus-coded RNA polvmerase and several oth-
er viral and celluiar’ proteins, tightly -associated with a newly assembled
smooth’ cviopiasmic.membrane structure.- Svathesis of the complementary
mqm:n is initiated at the 3" terminus of the viron RNA and uses the protein
VPg as a primer. The’ compieted complementary. strand in tirn serves as a
,m3ufm for the m<z§m.ﬂm of virtn RNA, although the details of the process
may differ. Most. of the replicative intermediates found within the replication
noﬂv_? consist of & full-tength complementary (minus sense) RNA molecule

irom which mm<m3_ nascent plus sense mﬂm:am are vmw:m :wamnﬂ_uma m:dE

—— A PROMEING secrdanr e 335&:3_.2913 . >.~ ) '

v .
T ¥PO T\B_ vP1 | 2A 28] NEEIREE i
_ .?n:u_s_o: imo palyprotein :
X ) r ~
hv‘_ h._wm » T Ypa
X X K T
| b tme twelio
T.VEC rvm ._ VP1 Y 2A Y 28C k ;
* : . ti.lv._ e
e ke bl
<v=<£ . t28%2C nA 1v

Fig. 5.2 ?:oSEu RNA and _uo_.z.d:n_pzo:u_ processing of the poliovirus vo_é.:o"o_: (Top} -

Poliovirus RNA and its generc organization. VPg, at the 3' terminus. is essential fac RNA
_.mum.nmso? but the RNA is infectious il VPg is removed because it can be synthesized from region
38. The 3" terminus i polyadenylaced, and there are short noruransiated sequences at each end
(single tines), (Bottem) o6 entry into the cell, the virion RN A acting as messenger is translated into
a polvprotein that'is rapidly deaved into polypepides PL P2 and P3 by’ the viral m:,onunwnm 24
(open tiangie) and 3C (closed triangles). P1, P2, and Pl are subsequently “cleaved by protease 3C.

VPO is cleaved into VP4 and VP2 by a third protease during capsid formation, so that VP1. VFZ,.
VP3, and VP43 comprise the n....u!n The organizaton of the genome and cleavoge pamerns.are

skightly different in differen: genera of picornaviruses.
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taneously by viral RNA vo?ﬁmﬂma The detailed mmncmznm of steps invo <mn
in the morphogenesis of the vinon was nnvﬁ»mn in Fig. 3-8.

" Because of the atypical absence of a 7-méthylguanosine AB-OEuE nwv on
picotnavirus mRNA, these viruses have been’ able to evolve an uriusual

mechanism for shutting down the translation of cellular mRNAs. Picarmiavirus
protease 2A inactivates the cellular cap-binding complex ‘elF—4F, whichis’
needed for'binding of cellular mRNAs to rbosomes. Thus- ?no:..nSEH repli-.
cation is not only cytocidal but also very efficient, nnomcnnm riew virions-after -
an eclipse period of less than 3 hours and vielding up to 10° virions per cell.

Polioviruses

m,o:o_.:e.m:n_w was once a m_.mwzc feared disease; its z.wm._n _mmmnc om _uw_.m_qm?

and m&uo—,aHJ‘ was a familiar sight in the 1950s. Today, by contrast, few med-;
ical students have seen a case, such has been the impact om the Salk and Sabin"
vaccines. The foundation for these great developments was laid by Enders,’
Welier. and Robbins in 1949, when they demonstrated the growth of poliovi-

rus’in cuitures of nonneural'cells. Erom-this fundamental discovery flowed all

subsequent work dependent on viral multiplication i cultured cell mono-’
layers, Enders and colleagues were ﬂmiunnmn s.;s the Nobel vaﬁm A jo.s. B.m.

in Snomom< had vmm:?

wmgcmnbnwwm and HBEE:Q

mo:oiﬁm ingestion, poliovirus Bc:..ﬁ__mm mﬂ: iri the v:maﬁx ind m_.:m: inres-
tine. It is not clear whether the mucosa itself is involved, bt the lymphoid
- tissue (tonsilsand Peyer's patches) certainly-is. Spread to the draining lymph .
nodes leads to'a viremia, enabling the virus to become dissérminated through-""

out.the body. It is only in the occasionial case that the central nervous system
becomes involved. Viris is carred: via'the bloodstream to the anterior. horm

cells of the spinal cord, in'which the virs’ qmu:nu.,.mm iThe, _.muﬁasm lesionsare -

widely distributed ﬂr_.ocmro:" the spinal cord andparts of ‘the ‘brain, but’
variation in’ severity gives rise to-a- spectrum. of ‘clinical wqmmm:nmnonm with
spinal vo:oaw.mrﬁ the mpst commor:and the bulbar form less so! -Theincu~

. bation period of paralytic Uo_uoﬁwmrﬂm w<mﬂmnm 1-2weeks; with outer rBrm .

of '3 days to 1 month: ‘Acquired tmmurnity is permanenit bt MONOtYPic. .

. Pregnancy increases the.incidence’ of. aralysis, tonsillectomy; Snnmmmnm,..

the risk of bulbar paralysis, and" Sm_mBanoZ injections- such’as n:uwn._m_um..
pertussis—tetanus (DPT) vaccine increase nyn risk of vwam?m_m in .&n Ewnnnmu
Limb, 2fter-the usual incubation: period: ﬁzvno,.énmuo_.,ev 303 mmuocu in many’
developing ‘countries where poliomyvelitis i§
intrarhuscuiar injections: given deliberately when a-child’is: incubating poti

myelitis (“aggravation™), 2 common vqmn:nm in couritries such as India,; ‘where .
::moﬂoam are _‘nmwamn as the wmmn _c:n of nrmnqu fo m: Bwnumq 2,. "_mnnmmnm. ,

QE:...& Mmma.:.nm of Huo:on&drn-m

It is important o realize that. _uwnu?mﬁ iwa nm_mag_w Em.mgcmn» noEv_ﬁmnoﬂ -
of an otherwise trivial 5830? Of those tnfections that: become nm:dn&?

is stil’ noBBO are the mm.mn"m om.
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manifest at all, most take the form of 2 minor illness {"abortive polio-
myvelitis”), characterizéd by fever, malaise, and'sore throat, with or-without

headache and vomiting that may indicate some degree Of aseptic meningitis,

However, in about 1%.of cases muscle pain and stiffness nerald the rapid

development of flaccid paralysis. In bulbaz poliomyelitis death may result
from fespiratory or cardiac failure (Fig. 23-3). Otherwise some degree of recov-
erv of motor function may. occur over the next few months, but paralysis

remaining at the end of that time is permanent. In some cases further muscie N

atrophy may be observed many years after apparent recovery {“late postpolio

- muscle atrophy” or “postpolio syndrome”). -

Laboratory Diagnosis

Virus is readily isolated from feces, and sometimes ?o_.ﬂ."rm. throat, but not
from cerebrospinal fluid (CSF). Any type of human or simian cell culture is
satisfactory; the virus grows-so rapidly that cell destruction is usually com-

plete within a tew days. Early changes-include cell retracdon, increased re- -

fracrivity, cvtoplasmic granuiarity, and nuclear pyknosis (Fig. 23-3). The se-
rotvpe of the isolate is identified by neutralizadon tests. L

* " The ubiguity of attenuated vaccine strains poses a difficult problem for
diagrostic labocatories today. Because the nucleotide sequences of all vaccne
strains and prevalent wild strains are now known, the two can be readily
distinguished by nucleic acid hybridization. RNA is ‘extracted from vizus iso-
lated in cultured celis or, alternatively, may- be amplified by PCR directly.
from a fecal specimen. The U.S. Centers for Disease Centrot (CDC) have-

Fig. 233 Totaily paralyzed poliomyelics patients in mechanical respirators during the last epi-
demic in the United States before the advent of wniversal immunization (1953, (From L. Wen-
stein, [ [mrecr. Drs, 129, 480 (1974).] D -

Polioviruses

Fig. 35,4 .Cytopathic effects induced by ntecovirus in primaty monkiy kidney. céif tulture..(A)
Unstained. low power. Natg 7apidly. developing groesaiized ceil destrucnon, (B) Humatoxylin
and ‘20sin stain, high power. Note disintegrating pvinosic well. (Courtesy §. jack.): . - )

produced a panel of ‘short iabeied cONA probes. A probe repiesenting a
coriserved ragion of the genome is used initally for screening surposes, to
identify tHe RNA as poliovirus: then- probes specific for the thres vaccine
strains and for prevalent wild strains of the thre2 serotypesidentdiv the-isolate
in a-dot-blot hybridization assay. . : o

Epidemiology

Being enteric in thiic habitat'and excreted forup: 6 several weeks in feces,
polipviruses spread mainly via the fecal-orai routz. Direct fecal contamination -
of hands. thence fbod oc eating utensils. is probabiv responsible for:most
case-fo-case spread, especiaily under rowded tonditions of poor hygiene
and sanitation. Uncommonty, explosive epidemics have resulted fromi con-
tamination of water supplies bv sewage. Respiratory spread from the pharyrnx

mav also oczur. In the iropics the disease is endemic throughout the vearyin .-

temperate countries befoce the introduction of viccination it-classically o
curred in summer/ autumn epidemics, The chain of infection is rarely obvious,
because the vast majority of infections are inabparent, . - o

Two major developments have greatly changed the 2pidemioiogy of po- |

‘liomvelitis over the vears. The first of these' was the introduction of modem

standards of hvziene and sanitation 16 the more advanted dounties of the

‘world which, paradoxically, had the effect of increasing the incidence of para-

lytic potiomvelics in older children and adulss) The reduction in'the spread.of
viruses by the fecal-oral route limited the cireuiation of potioviruses and the
incidence of infecsion in the community a whoie. As a result, most people no
longer had acquired immunity by the iime they reached adoiescence, The
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consequence was 2 shift in the age incidence of paralytic poliomyelits to
include young adults, making the old term “infantile paralysis” a misnomer
in Western nations. Primary infaction of adults is, for reasons stili unknown,

much more likely.to result in severe paralytic disease than is primary infecdon
of voung ‘children. This was exemplified most strikingly in virgin soil epidem-
igs occurring, long before the vaccinaton era, in isolated communities with no
ptior experience of the virus; most of. the deaths occurred in adults.

The second major influence on the epidemialogy of poliomyelitis has
been the development and widespread usage of a highly successful vaccine.
In those countries where a vigorous poiicy of immunization with oral polio-
vaceine (OPV) has been successfully pursued, not. only has the disease been
virtuaily abolished, but wild vo:oﬁﬂmmu are no longer endemic. [n North

America, Australasia, and much of Europe, the incidence of paralytic polio- .

mvelitis has been reduced 1000-fold since 1953, and wild. poligviruses are
found only following importations from other parts of the world. However, in
the nm,..m_oo_nm countries of Africa and Asiz immunization has generally not
raet with the success anticipated. Qver 250,000 new cases of paralytic polio-
myelitis continue to occur m:::n_:\ in the Third World. The city of Bombay,
for instance. regulariy has more cases than the United States, Canada, West-
ern Europe, and Austvalia combined: Most paralvtic potiomyelitis is caused
by various genosvpes within serotype 1. but serotype 3 has been increasing
RZ:E?, since the introduction of vaccines, presumably because of the lower

" seroconversion rates-and titers o the type.3 cempenent of some OPV formu-

lations; serotype 2 is the least common, the largest reservoir being in India.
The EoEmB? and current atiempts to overcome ﬂsoB. are discussed below.

nonﬁon ¢< Vaccination

In _.Tm late 1940s, s._m u.s, Z.mao:m_ mocnauuos mon. _..:mmsn"m Pacalysis arga-

nized a nationwide doorknock appeai, “The March of Dimes.”. The response
was o<m«€:£35m and the Foundation set about spensoring -2 massive re-
search drive on several fronts, .in an dttempt to turn Enders’ recent discovery
to advantage by developing a poliomyelitis vaccine. Saik was commissioned

.. to work. Ss.m_.q. an inactivated: vaccine, Sabin toward a live-one, The formalin-

inactivated (Salk). uoro,\mnn_:m {IPVY was the first.to be _nnmnmmn and” was
enthusiasticaliv embraced in North America, Europe, and Australia- during

the mid-1950s.. Sweden, the country in which paralytic poliomyelitis first’

‘became apparent in epidemic form and which for Tiany vears continued ta
have the highest rate of poliomyelitis in the world, m:BSmﬂma the disease by
the usa of Salk vaccine. Meanwhile, however, the live attenuated oral ﬂo:o-

vaccine (OPV) of Sabin was wnoo"mo. in the Soviet Union and.Eastern Europe, -

where it was demonstrated to be 'so successful that the whole world ‘except
Swedan, Iceland, and Holland now. uses OPV because of its greater ‘conve-
nience and lower cost. The several. advaniages of such living vaccines-over
-their inactivated counterparts were set out in detail in Chapter 13. “The near

" abalition of poliomyvelitis in-much of the Western World since the introduction

of potiovaccine (see. Fig. 15-1) represents one. of the truly mwmmn mn?mﬁmﬂmam
of medical science.

QPY is a trivalent vacdne, consisting o_.“ mnm:cnnm& strains of all three

. reversion toward, S_.:_m:nm {see nrwvﬁﬁ. 7). Within- 2-3 days of admiinistra
~tiort, the OPV type.3 strain tecovered from the feces of:the.vaccinee mmﬂoﬂ_q :

Polioviruses : . o l3se

umno?ﬁmu derived mu..vﬁnyh? by serial passage in primarv cultures of mon-
key kidney. Because of the n_B_z_mrSm availability of Boswmw.w and the difi- -
culty of ensuririg that even laboratory-bred animals are. freé of simian viruses,
manufacturers have moved to human diploid § broblasts as a substrate fot the.
production of vo__ocwnn:..m The vaccine strains wnp::mn aonsm of mutations
during serial passage in cultured cells, hmmaﬁm to. attenuation which was
continned by absence of neurovirulence tor monkevs. The three serotypes are .
pooled in nmnm?:< adjusted proportions to balance nurmbers against growth -
rate and herice to minimize the possibility of mutual” interference. In the
presence of molar magnesium chloride to protect'the virus against heat inac~
tivation the vaccirte is stable for about.a vear under reffigeration.

To minimize the total number of visits OPV is most.conveniently: adminis-
tered at the same time as other inoculations, that is;: with DPT ﬁ%r%gwl.
pertussis—tetanus) at 2 months and 4 months of age, then: again with' MMR"
(measles—mumps=-rubella) at IS months, An additional dose should be m?.m?
on entry into elementary school. No further boosters are fequired, except in
the case of adults traveling to ‘developing countries. The reason for the initial
course. of three doses is-that, although one successtul “take” would suffice,”
concurrent infaction with another enterovirus may. interfere with, the- réplica-
non of the vaccine viruses, as commonly accurs in. Em nmcmmo_u.sm countries of
the reopics: Eaclier concern that breast- -fzeding may represent a‘contraindica- .
tica has notbeen substantiated: though colostrum contains moderate titers of. -
maternal [gA, milk-itself does not contain mnc:mn ..»:Bvonq to :mcnnw_ﬁm n_..m...
vaceine virus. o
- Two m_wz&nwbn mn<m=nwmmm of Om.< aver =u< mo__oi m..oB z:w ?nn nrmn it

_multipies in the alimentary tract,’ First, the ‘subclinical infection glicits’ “pro..

_Obmmn synthesis of hm} as. well as -the IgG m:nwon_mm which ‘protect he
Sn:.,_ncw_. mmE:mn paralytic poliomyelitis by intercepting wild no:oc:.cmnm
during the viremic phase. The mucosal ynavon< prevents primary. ,Bw_wﬂnm:
ton of wild virus in the' gut and hence- Q,B_Emrﬁ the circulation of vindlent”,
vinuses in the community. Indeed, wild, vo:oﬁd._mmm have now, virtualiy ‘dis-
wvnmmnnn from countries ‘such.as the United States: in sewage, vaccine strains
exceed wild straing by gver 2 millioniold. This. suriking replacement of” wild”

. virus by vacdine strains is facilitated. _uc. _.._._m fact that z.ﬁ _n»nm_. nnn mxnunnwn in’

the feces'and may spread to-nonimmunie tontacts.
‘A consequence of the spread of vaccine virus:to. non"unﬁ is that it v3<5mu
mammnmn opportunities for selection of mutants displaying varying degreesiof. -

n_mnwwwm a: mﬁm_m nucleotide change at-one particular-position.in the 53*'non-
coding region whicki represents a reversion to that of the wild type: Although

‘these partial. révertants. can- be_shown to. have. partially. regained. néuro-

virulence for Boswﬁa. ﬁ7m< on? dan:\ vu.oncnn paralysis in, the: vaccinee: or’
in contacts. Acquisition. of greater neusovirulence reguires revérsion'to the
wild-tvpe nucleotide at one ot more positions sﬁrﬁ the open reading framie
for the capsid proteins: Very.rarely (once per million’ vaccineds) the. vaccinee, .
or an. unvaccinated ?5:4 contact, -develops . vo_.onimrnm ‘Because: OPV-

associated polio is 10, 000 times. more common-in those’who are.immu- .
monoﬁu—dahmma i some. waV, only eV mroEA bé used in mcnw nEEnn:.
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Furthermore, because there are still significant numbers of parents who have

never received poliovaccine, there are good arguments for immunizing uns

vaccinated family contacts prior to or simultaneocusly with their.infants. .

Research continues to improve the genetic stability of the type 3 compo-

nent of OPV, which contains.only 10 nucleotide substitutions (only 3 of which
result in amino acid changes) compared with 57 (21 amino acids) in‘the more

stably attenuazed type 1 componant. Genetic engingering has been.employed:

to construct-a chimera noﬂv...m_:m a fully attenuated-type 1 virus that incorpo-
rates the immunogenic region of type 3 capsid protein. Theoretically, when
more becomes known about'the determinants of virufence in polioviruses, it
should be possible to synthesize and <lone poliovirus cDNA containing ap-

propriate nucleotide substitutions. in predetermined iocations. Meanwhile, it

must be stressed that the OPV on which we rely today has proved itseif as an
outstandingly successful and safe vaccine which if delivered properly. to- all
children "9qo¢mson" ':m world is vm:mnn? ca _umEm of eradicating poliomyelitis
forever..

-In the more Qmﬁmonmn :mﬁo:w vo__oacm:am vwm been so mmm}qm? con-
quered, by OPV that it has become "the" forgotten disease.” Zm<»nrm_nmm

imposation of <:.cm remains an ever present threat, espedaily to peckets of

unimununized peopie, such as immigrants.and their v«mmnjoo_ childres, who
are ofter: concentrated tn urbam ghettos. Thus [t remains imperative that very
high levels of imrmuriization.coverage are mairtained to prevent such epidem-
ics which could in turn be followed by reestablishment of endemicity.

Inactivated poliovaccing (IPV) became “the forgotten vaccine” following: .

the development of OPV. Nevertheless, it retains a loyal band of advocates
who believe. it is as good or better, particularly now that [PV of improved
potency is being produced as a result of a number of technologic improve-
ments. Although human diploid cefl strains do not grow sufficiently well
to make them a commerdal ‘proposition for production of the very large
amounts of virus required for [PV, nonmalignan; aneuploid monkey kidney

_ cell line's such as Vero have now been approved for this purpose. The cells are
grown on the-surface of myriads of DEAE-Sephadex beads known as "micro- -

carriers” suspended inlarge fermentztion tanks. Poliovirus grown. in such
cefls is purified by gel filtration and jon-exchange chromatography, affinity
chromatography on Sepharose-immobilized antibodies, and/or zonal ultra-
centrifugation. The importance of removing aggfégates of virions before inac-
tivation. with formaldehyde was established many vears ago ‘following the
1955 disaster in which n_Eﬂ._umn virus-escaped inactivation -and paraivzed
numercus children in the United States. Two or three doses of today’s [PV
<onfer protection; this has encouraged a proposal that [PV replace OPV, par-
ticularly in the Third World where unsatisfactory seroconversion rates are

sometimes nmvonmn_ even after the full course of three dases of QPY. As DPT

is standard in mos{ countries, it would not be too difficuit to add IPV to- the
cocktail o make a2 ﬂcmmﬂcv_m vaccine. Ioime‘nu. vwn? because of the ex-
pense. the current recommendation of the Expanded Programme of HB:.,.;?.
zation (EPI} is that we stick with OPV but improve its delivery:

In stark contrast to the dramatic success of the polio vaccination vﬂomn:.:m
of the developed partsof the world, much.less impact has been made on the
disease throughout most of Asia and Africa. The reasons for this are complex,

Other Enteroviruses - ° B L .. o ._, o e _..”.uww.,

nmnmﬁm r.oB nrnoEnm:«. voon m”u:nmnnm of : sanitation that: ?Sua nonzacmn,
mvnm_ﬁpnq of va_ESEmnm to lack of &, vnm_ﬂr service S.m.wmc.cn..c_.w wnmn,:mnn .
to-ensure vaceination coverage ‘of the whole uouﬁmno: so-that OPV isnot .
“delivered satisfactorily: to.the n_..Ennmn mmnan:_mu? in'the most inaccessibie ;
rural villages. Many chitdren never receive a:full course of OPV. Even: s.rmn..
they.do, there may be doubts about irmﬁmn the dégree. of Rmﬁmmﬂwsoﬂ diar- -

ing storage-and qwﬂmvon lin the ron ﬂo?nw climate’ ‘has been adequate o'

rem@in the wiability of the virus; mnmmnmq attention is.now vmﬁm paid to-mairite--
- nance of ‘the cold chain. Suboptimal razed- of seroconversion’ 2l6 raise the:
question of whether the current vacdine: formulation or-schedule nieeds to'be
adjusted. That’ ﬂo_uoaﬁmn,b canindeed be. m..m&nwzwm in n_n«.m_av.nm ‘countries
by noﬁvnmrnnm_cm coverage. with OPV ‘has béen demonstrated:in South and -
Central Amierica, where.no cases-of ﬁo:oB«drnm nw:mmm by s:.E vo:ocﬁsmam :

have been seen'since August 1991

Wild' polioviruses. were, mg_umnmm from z.a C:.nmn mnunmm mum ﬂum&ou,
ncnﬂm the 1970s, and in 1965 the Pan American Health Organization resolved:”.
t0 eradicate poliomyelitis from the western femisphers by 1990 Reguilar EPL*
vaccination with QPV was-supplemented. by annual *national vaccination’
nwﬁ: when all children under 14 years.of age were-given ‘OPV; and by

“mopping-up” vaccination-in locaiities where cases of poliomyelitis had oc-~
curred. Both of these aperations required much additional vaccine, thé cost of
.which was largely covered by. a_special effort by Rotary Intérnational.The
progress of éradication was BoEBSQ by greatly mﬂ.m:mﬂrmnmg surveiiaince of -

flaccid “paraivsis and. the careful Hmco_.mﬁo? investigation of every such case

using moderr methods-af molecular. avﬂnma.:o_omw described in Chapter 14

In. 1988 the World Health - Assembly ‘adopted ‘the ‘ambitious target of

s.o:niam eradication by the year 2000 Elimination of poliomyelitis from*
many or most.countries in three of the six WHO regions [Europe, the Ameri-
cas, and the Western Pacific {which includes’ Chira)}.is.likely to succeed; but
there will be massive, perhaps insurmountable ﬁ_.oEmBm in mngnﬁbm nnmnnnm- .

tion frorm Africa wza the Mnnﬁn subcontinent. -
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Progress Toward Global Paliomyelitis Eradication, 1985-13954

In 1985, the Pan American Heaith Organization {PAHO) established as a goal the
elimination of poliemyelitis from the Western Hemisphere by 1990: the last confiemed
case of paraiviic polio nmcmmalaﬁé:a no:os_.cm onnczmu in 1981in Pery.(1).!n 1988,
the World Health Asserr Ichal pelig-eradication w< the
year 2000.(2). mcaimn:m_ iomﬁmmm Séma this goal has resulted from the yse of four
strategies ﬁmno«nimaumub.FﬁEobn.mmmﬁFDh@memzon.E;EOx 1) maintenance of
high vaccination no<mabl_m<m_m among chiidren with_al leasi three doses_of neal

DONvitus waccing {OPV): 2) development of sensitive sysiems of epidemioiogic and

lacoratory surveiliance, inctuding use.of tha standacd JMHQ case definitian*: 31 ad-
ministratan af supplementary dases of OPV 1o all <oc3m.@_l.a|:m|a....rwc2._xuﬂpolm.m aged
<5 years} during National Immunization Days INIDsI" to.rapidiy intesrupt poliovirus
transmission: and 47 mg Zination campaigns—localized campaigas tar-
geted at high-risk areas where wild policvirus transmission is most likely to persisi at
tlow levels (2]. This report summarizes progress toward global polio eradication from
1985 through 1394 based on data submitted to WHO as of March 20, 1895

Warldwide. From. 1985 through 1890, routing vaccination covarage leveis increased
from 47% to 85% and stabilized at B0%-81% during 1991-1894 (Figure 1). From 1985
through 1394, the number of cases reparted annually decreased 84%, from 39,361 t0
6241 {Figure 1). The number of countries reperming polio:cases decreased steadily,
from 1985 (99151%] of 196) to 1988 (88 [45%] of 196) and 1994.[51 {24%] of 214} {Fig-
ure 2). In addition. the number of countries reparnting rero polio cases increased from
1985 (84 [42%]} to 1988 (104.{53%]} and 1994 (145 {68%])%. The number of countries
with-endemic polio thatconducied NiDs each year increased from 15 ia 1988 10 37 as
of April 14, 1995; 24 waa:_oam_ countries have mnrmac_ma their first NIDs for later in
1995. :

A 1otal of 94 countries have _BU_w_.s_m:ﬁmn_ surve _u:nm for acute nmooa uﬂm_ﬁ_m
(AFP) to detect ail cases.of polio that meet the standard WHO case definition andto
monitor the circulation of wild polioviruses, WHQ has centified 12 regional reference

- labaratories and 60 national laboratories as members of tHe ‘Globai Polio Laboratory

Newwork and has designated six geographic areas as emerging polio-free ronest the
Wesiern Hemisphere, Western.and Central Europe, North: Africa, Southern and. mmmﬂ.
ern Africa, the Middle £ast, and the. Westarn Pacific.

. African Region. Polio remaing endemic.in. most countries o* West and nmaz.a_ .Ea..
rica, tn 1994, a total of 448 cases were provisionally repored from 20 countries, a
decrease of 73% from 1993 (1636 cases) and 98% from 1988 (4564 cases!; 12 countsies
have not yer vao:mu 10 <<10 for _mma seven nor_::_mm did not _.muo: in Bmu The

*A confirmed case of polio is défined as_acute flaceid .m.lBZmZ (AERY and ay least one onﬂm;nl

Emm:%bﬁlﬂ.ncahra.m.u..\znnluoboﬁr:mmﬁﬁﬂ_oP-mrnﬂm.acmm nm_.w;\w_m‘wfmolam.fh.
3) death, or 2) no fallow-up investigatian.at 5tdays.. .

TMass campaigas over 3 shor period {days 10 weeks! in-which two doses of OPV are admin-
istered 10 all children in the target age group. Bnmasmm of u.goﬁ vaccination history, with an
interval of 4-6 weeks between doses,

}The difference between the number-of countries Socn_:m on__c cases or feso cases and-the
total nuenber of countries reflects those nat ch:.:E...a repons.

1Geographic areas where wild poliovirus either has disappeared or is at such a low {evel that
eradication covld De rapidly achieved.

.Wm:u,_n:.mom of children who received OPV3 by age. 1 year.

FIGURE 2. Reported cases of poliomyelitis — worldwide, 1994

274 : MMWER April 14, 1995
Poliomyelitis Eradication— Continued
FIGURE 1. Reported coverage with three doses of o_,m_ Uo:os_,r_m wvaceine AOv.c.w_ m:n
rumber of uo__o:.:\m:sm cases, by year — worldwide, Gmmmeh
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number of countiries reporting zero polio cases increased from eight in 1988 1o 15 in
1994; most are isiand nations orlocated in southern-Africa, - Co

Region of the Americas, The fast case of indigenous polio in'the Americas was
reported from Pesu in 1997, In September 1994, an international comeission con-
vened by PAHO certified that indigenous transmission of wild’ potiovirus had. been
interruptedin the Americas.(7}. . o L J

Eastern Mediterranean Region. From 1988 through 1994, reported cases of polio
decreased 58%, from 2342-{0.973. In 1894, the 520 cases reported in Pakistan ae-
counted for 53% of the regional total, atthough the-number of cases within Pakistan
declined 71% ffom 1993 (1803 cases). Pakistan conducted its. first NIDs in April and
May 1994, Coordinated NIDs are scheduled to be .held during March-May 1985 in
seven countries (Afgharistan;iran, lraq, Jordan, Lebanon, Pakistan, and Syria} and in
Gaza, Jericho, and the Wast Bank (4}, These countries reported 669 (69%) of the
973 cases reported in the region during 1994 (4. ST e e

‘European Region. The number of feported polio cases in the region-has been stable
during the 1990s: during 1994, a total- of 211 cases were reported, compared with
202 ceses in 1993 and 204 cases in 1988. NIDs are scheduled to'be-held during March-
May 1995 in 10 countries (Armenia, Azerbaijan, Bulgaria, Georgia, Kazakhstan,
Kyrgyzstan, Tajikiscan, Turkey, Turkmeristan, and Uzbekistan) (41, These countries ac-
counted for 200 (35%)-of the 211 cases reported in the region during 1994,

"Southeast Asian Ragion. From 1988 through 1994, the number of reported cases of

potio decreased 84%, from 25,711 to 4184. The numiber-of casgs reported in India in
1994 (3857 cases) accounted for 93% of the regianal total and §2% of the global 1013l

Western Pacific Region. From 1988 through 1994, the number of reported polio
cases decreased 30%, from 2126 to 425. In 1924, polic was reported by five of 35 coun-
tries inthe region (Cambodia, People's Republicof China, the Lao People’s Democratic
Repubtic. Philippines, and Vietnam). The number of cases reprted by China

{158 cases) was a 71%. decrease from 1993 (538 cases}and a 97% decrease from 1990

”mommnmmmwrS\IO.Enoaamnama.wﬁmnoommm:.u_.oo_mo.maa.mnm:o:saqmmau_mamzﬁma
in China in 1991, o T S :
Reported by: Expanded Frogram on immunization, Global Program far Vaccines and. tmmuni-
zation, Worid Heaith Organization, Geneva. Incernationsl Health Program Office; Div of Viral and

mmnkmah..m_bwmuumm,Zm:.o:ﬁﬁm:ﬁm.._qo_._.:man_....ocm...uﬁwmmumm\.ho.;..om_.un_.nm:.o:bn:.s.?.zg.n:m__
immunization Program, COC. R ) D .
Editarial Note: Majsr schievernents in the coordinated global campaign 10 eradicate
polio include tha substantial reduction in the global incidence of paraiytic polio, the
complete eiimination of polio from the Region-of the Americas, and the widespread
implermentation of NIDs-and other WHO-recommended strategies. !n particular, the
aumber of reported cases declined dramatically in countries that conducted NIDs in
tate 1993 or the fiest half of 1994 (including China, Pakistan, Sudan, and Vietnam!. In,
addition, during March-May 1995, coordinated NIDs targeting 56 million chiidren
2ged <5 years will be conducted in 18 contliguous countries in Europe, Centrai and
South Asia, and the Middle East {4}, . . . o -
The implementation of AFP surveillance is a critical element of WHQO's eradication
strategies. Eradication of disease requires a surveillance system that can detect a sin-
gie case. Polio-endemic countries have implemented a system in which any AFP case
in a person aged <15 years is reported as a suspected pofio case, Two stool specimens

{Continued on page 281}
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are collected from each suspected case-patientat an _Emﬂcm_‘on..m.i‘m hours to deter- -
virus: however, the standard WHO case definition permits,
an AFP casa 16 be confifmed as polio:if it meets any of fsur criteria. including the '

mine the présence of poli

MEAWR o e

isolation of poliovirus fram-a stool specimen. Accurate and:timely surveiltance infors

mation about wild pcliovirus transmi

vaccination activities toward remaining khown.reservairs of poliovirus theough intzn:
: ] gns {i.el, mopping-up <mnnm3m:o:.mwm?mc.?m.:_m:n«. .

sive, localized vaccination campat

ssicn enabiés the targeting of suppfemantary

also is being used to certify-eradication atthe, national, regional, and glob Aevels.

In 1994, the contiguous countries of Bangtadesh, india. m:a.nmxmmﬂm:.wnwocaﬂma for

73% of the-global total of polio.cases. Since 1988, .
 these potie-endemic countries of Southeast Asia has accounted for:many of the:out-

previously polio:free countries.of Europe, the. .
Middle East. and Nomh America. Because Southeast Asia remains;a major global res- -
ervoir of polioviruses,. full -implementation. of

breaks or sporadic cases of polio:in,

he ;WHO-igcommended. folio

‘Gradication strategies in these.countries is a high priority.

The:globai-eradication of polio by the year 2000 will cequirs that all polio-endemic
countries impiement NIDs and other WHO-recommended strategies by 1997. imple-~-
. ally.important.in the African Regian, which:-has

mentation of these strategies is especi

the largest number of countries not reporting paolio surveiliance data; the African Re-

gional Office-of WHO'is assis

ng countries’ in strengthening palic surveillance and
planning for NIDs. Aithough global routine vaccination coverage levels remained sta- -

ble during 1990-1994, reported polio-cases n..mn_mnmn..mcuﬂmnam:ﬁ .,m rgely vm.n.mcum.& :
‘an increase in the number of coun! ries conducting NiDs.

Despite substantial progress toward global eradication of polio, several nsw:nommw )

rernain, including 1)-increasing vacci

aation‘lavels in unvaccinated subpepulations:

2) preventing the reintroduction of wild poliovirus inta polic-free areas by eliminating

reservoirs in paliosendemic countries
¢reasing the awareness  of donor

countries of the substantial.financial and Rumaritarian benefits of glob
of poiin, thus engendering suppon f

ent); 3)ins

{particularly in the Indian, subcontin:
: industrialized

agencies and gorernments in

rom unaffectad countries eyond ahat already

provided by organizations.such as Rotary international;-8) m..:no.cnwom:m all ¢countries
that rermain polio:gndamic to make polic eradication a priority activity, including the

implementation of NIDs and the initia
port to vaccination program manzge
implementing and maintaining effect

countrizs, The success of the polio eradication initiative wiil depend on finding mo_.._.._

tion of AFP surveillance; and 5) providing sup-
rs far training to develog managerial skilis for
ve vaccination and surveiliance programs.in all

lions 10 these financial, managerial, political, and technical challenges.
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Certificate

- This is to Certify that

o ha_s attended a Seminar On

Polxo Eradlcauon Tts Theory and Pracnce-
: " on Augusr ?LLA 1995

at Vi_enn'anc, Lao Peop]es Democratic Republic
_ Ofganizéd by
'_Jap'an International 'Cooperation Agency (JICA)
“under _the"Inter‘n:a'ti'ohal. Cooperatlon Programme

 of the Govemment of Japan

TAKA~Hi KITEMURA
T Team Leader of Techmcal Semlnar

- .on Polio Eradication -Its Theory and Practice-
Japan Intcmauonal Cooperauon Agency ] ICA)

Dale August ‘H’h 1995
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It is my great pleasure to subm:t the summary report of the
Follow-up Survey Team (hereinafter referred to as "the Team") for the Ex-
par‘tioipants' of the group training course in SEMINAR ON POLIO
ERADICATION, ITS THEORY AND PRACTICE (hereinafter referred to as "the

Course").

The team, which was dispatched by the Japan International
Cooperation Agency as a part of the technical follow- -up programme for
the ex-participants ot the Course and. consrsted of three members headed
by Dr.Takashi KITAMURA, Dlrector of Toyama tnstltute of Health arrwed :‘
al the Lao P_DR_on -August 8th, 1995 and then continued  its follow- up
activities for the period of 6 days.

Through the visit of this time, We are able to obtain many

" valuable comments and suggestlons about the Course from the competent- '

authorities concerned and also. from ‘the ex- partrcspants and other people :
around them we are qurte sure that the mformatlon we obtalned here
shou[d be greatly useful for the purpose of rmprovmg the Course as we!l

as Japanese techmcat cooperatton programme
Finally 'l would like -to expreSS my hearty appre'oiation for 'y'our
warm hospltahty and kind cooperat:on extend to us durlng our. stay in your-

counhy

- Sinee ely_yOU'r_s S

-’/ ﬁashr KrTﬁHueA

- Leader SEEE -
' -_Foltow up Survey Team for the e e
| _'Group Training Course in Seminar
—.on Polio Eradtcatron Its Theory and o
- '_Practrce

—48 S



Summary Reoort of
The Follow-up Survey Team for
_ Ex-partioipahts to . _
The Group Training Course in Seminar on Polio Eradication,

s Theory and Practice

1. Objectives. _

"~ The Objectives - of the Team is to evaluate the effectiveness of
the Course; to_know the more crucial Problems which are lying over the
tr‘ainees in the field an_d_ which are considered to be involved as key .
contents: of seminar with special emphasis, and to transfer the !atest

knowledges 1o this field" through the seminar.

Checking points. a_re as follows:

a. H__ow' the .ex»,partic_ipants_:of_.'th'_e course are 'u'_s_'ihg the knowledge
| acq_u_i_red. through the seminar in reso.ect_ive working fields.
~b. Present working situation .of ex"parrticipahts- in relation with
. the polio eradrcatron programme

¢ The progress of poho eradrcatlon actrvrty in throughout the
oountry '

b d.To mvestrgate more oruo:al problems in the practrcal fields.

2 Penod
From August 8th 1995 t0 August 13th 1995
3 Members e :
o MrTakashr KITAMURA MD

Drreotor of Toyama Instltute of Heaith

Mr Dalsaku URABE MD Ry _ o
Vlce Drrector of WHOCoIiaboratlng Center for Neonatology.._

Leg e L



Mr.Shigeyuki SETO

4, Resulis

a.

‘Training Division
Kyushu international Center

Japan International Cooperation Agency (JICA) -

In Lao PDR, EPl and Surveillance are Independent dmsmns “and

B ex- partrmpants were selected from EPI division.

.Among 6 ex- partlcrpants 5 are working - along with' polio

: eradtcatton aotwrty in EP! d|ViS|on of Mtnistry -of Health- and

remammg 1 doctor is now in: Phtllppmes Hels__expected t_o_

~come back to Lao PDR very So0N.

Al the ex—parttcrpants appreotate the Course Training, and'the

acquired knowledges have been fruitfutty utilized in the filed.

But their knowledge has not been shareéd ’wel_l ~with staffs of the

‘Surveillance division. _
. The number of staff in EP[leISlon is 11 lnciudrng secretary :

_and cold Chaln engmeer ‘and 6 in surveltlance

. "Survertlance dwrs ion has to cover broader area ot infeotrous .

"diseases

. Ex- partlolpants strongty hopes the Course- to be continued more. :

and: other EPI and SurveHIance statfs to be tralned atso

. Because of the ehortage of manpower and tamlltles present

_survet!lance ‘system is rather passave Active survelllance i's

now under planning.

. One brg problem was ralsed by the ex- partrcrpants and the other-

EPI staff members about Iaboratory dlagn05|s network They
sent stool specimens fo Bangkok in January thrs year but

they have not receive the results in: August yet



5. Conclusion
a. Ex-participants. of the Course have been conducting ‘tremendous

work in their respectlve fields and the outcome of the Course is

very successful

6. Recommendation |
‘In Polio eradication activity, sensitive sur'vei_tianc_e system is
essential. Especially in final stage of the activity, quick case finding

will become more- essential for: foHowmg ccntamment procedure. Here

~introduction of two actlvmes are recommended.

~a. Active su_'rv:ei!Iance_ |
.T_his is useful to evaluate sensitivity of own surveillance
sySie_m. Higher.ieve[.staffs‘zvisit hospitals, rehabilitation
centers or vill'age docto.rs as an acti.ve search of non- reported
- AFP cases. Th]S actwrty rs useful for training of Iower leve[

_staff as weil as superwsron of them.

- b. Selectron cf a model survey area _ _
: '.For example Vientiane Mumcapahty area is selected as a rnodel
survey area. Thrs area is actively surveyed by country level -
staffs regularly, - whrle natronwrde routine surveliiance
: _. actwrtles are Ieft on. the hand of, provmmal or dlstrlct ievel
- staffs Logical evaluatlcn of the present system by
mtroductlon of actlve survelilance into several model areas
. representrng not only munrcrpalltles but aiso rural remcte cr:

- mountalnous areas W|II become pOSS|bIe

__ c;-Strategtc Combmation of EPI and surverliance _
:"EPI and surveliiance acttwties should be more deeply comblned
strategrcally by regular strateglc conferences and natlonal

o -tra:n[ng sessions



d In final stage of Polio Eradlcatlon activities, quick and -
accurate laboratory dtagn08|s become essential. In order to
overcome. a present problem, it is recommended to send stool
‘amples to NIH,Japan. - '

e. Upto now, 6 erparticip'ar1ts were selected fro'm EPt division®
who bhave noi been conducted éurve:illance_ activities. In Lao
PDR, active surveillance should be strengthened more,especially.
to mvestzgate many remote areas. So that, - staff members of

surveillance division should be sent to the Semmar in

‘Kumamoto. .

B2
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It is my. great pleasure to submit the summary report of the
Follow-up Su.rvey Team _.(he'r‘einafter referred to as "the Team") for the Ex-
participa:nts of the greup training cou_rse in SEMINAR ON POLIO
ERADICATION, ITS THEORY AND PRACTICE (hereinafter referred to as "the
Course"), |

- The ieam, WhICh was dispatched by the Japan 1nternatronal
Cooperatlon Agency as.a part of the technical follow-up programme for
the ex-participants of Ihe Course and consrsted of three members héaded
by DrTakashr KITAMURA Director of Toyama Instrtute of Hea!th arrived
‘at the Viet Nam on August 13th, 19895- and then contmued its follow-up
activities for the 'p_erio_ci of 6 days; '

Through the visit of this __'rirne, we are “able to - obtain many
valuable comments and suggestions about the Course from the :cempeient :
“authorities Concerned and also from the ex- part'icipants'- and other p'eople

'around them, ‘we are qune sure that the mformatron we obtained here -

o should be greatiy useful for the purpose of amprovnng the Course as well

‘as Japanese techn:cai cooperatron programme

Frnally l would iike . to express my hearty apprecratron for your.
‘warm hOSpl’rahty and klnd cooperatron extend to us durmg our stay in your
~ country, ' '

T Leader
R '3:_]:.'_Follow -up’ Survey Team for the |
| Group Trarnmg Course in Semmar
" on Polio Erad|cat|on Its Theory ‘and’
Lo 'Pracnce ' '
: _ 53 o



‘Summary Report of
The _Follow—up Survey Team for
Ex-participants to
The Group Tralmng Course in Seminar on POllO Eradlcatlon

ts Theory and Practice -

1. Objectives o _
The Objectives of the Team is to evaluate theef‘fectil/en.ess' of
‘the Course, to know the more crucial Problems whiich are lying over the
trainees .in the field and which are considered to be involved - as key -
contents of seminar with special 'emphasis 'end to transfer the latest

| knowledges to this field through the seminar. .

' Checklng pomts are as follows

a. How the ex-participants of the course are using the knowledge
acquured through the semlnar in respectlve worklng fields.

b. Present working. situation of ex partlmpants in relation W|th |

" the pollo eradication  programme. ' o

- ¢.The progress of pollo eradlcat:on actlwty in throughout the

country.

~d.To mves’tlgate more cru01al problems in the praotlcal f!elds. o

2. Penod _
. From August 13th 1995 to August 19th- 1995

3. Members _
MrTakashl KHAMUHA MD

Drrector of Toyama Inshtute of Health

Mr. Dalsaku URABE, MD _ : : T
* Vice Dlreotor of WHOCollaboratmg Center for Neonatology_ ¥



Mr.Shigeyuki SETO

4 Results

a.

Training Division
:Kyue,hu International Center

~ Japan International Cooperation Agency (JICA)

In V|et Nam we .could meet aIE 7 ex-participants, 5 in Hanoi and

: _2 in Ho-Chi-Min city. Among 5 members in Hanoi, 2 are working

in the national __Ieborotor_y' and 2 are in EPl, and 1 in UNICEF, -

All_ex-participants were selectedr-ideally, and they are playing

important roles in reepeotive_ﬂe!ds of Polio eradication

programme.

. Upto now, Viet Nam has achieved great progress in polio

, erad:cataon activities ‘and to’ thls progress 7 ex-participants

have contrlbuted remarkabiy

.Setect;on of the 7 ex- partic:pants to the seminar was done

-qune reasonabiy

. In Viet ‘Nam, there are two key statlons for the polio

eradlcation actrvrtles one.is in Hanoi and the other in Ho Chl |

. Miﬂ city, the former covers the north - regton and the latter, the

._so_uth_.: _B_oth_ statlons are set up in Pasteur In_stltute in

respective cities. National -laboratory is in Pasteur Institute.

In the first NIDs, ex-participants "worked as programme )

i promoting: menager-_s;‘ -After ‘introd:uc'tion' of NIDs, almost all

-..-area 'ha's"be'c'ome polio 'fr'ee area. ekcept Mekong delta, southern

- aréa of.Ho Chi Min caty where many boat people floating peop!e

'_are Iivmg .Viet_ Nam is now seekmg 1he_.w_ay_to approaoh_thi_s
‘--area T I I o '

. Mekong delta area has many drff:cu!tres wrth floating

populatron who move over the country border W|th Cambodla

Coms-



5. Conclusion _
a. Ex-participants of the Course have been conducting tremendous

work in their respective fields and the outcome of the Course is -

very successful.

.6. Recommendation | _ _
In Polio eradication. actlvrty, sensmve survetllance system-is
' essentlal Especraﬂy in frnai stage  of the actrvrty, qurck case f:ndmg
~will become moere essential for followmg contarnment procedure Here,

-mtroductton ot two activities are recommended

a. Mobile survey feam
- Viet. Nam is.nowye_ry nea_r to the goal of polie era'd'i'cation-
~aclivities. A'ctive surveiliance system is Now tunc’tioning
frurtfully But at the frnal stage of the poho eradlcatron
programme, very sensitive case finding system is needed Viet
_ Nam has many remote areas and Iong country- border with’ Chrna
Lao and Cambodia, all of which has recurrent polro outbreak
still.  So that.. natronal Jevel EPI staff- members have to know
what kind of problems are exrstrng in v1||age levels of these
: areas _ ' '
b, Selectton of a mode! survey area
Very sensitive surver!lance system become essenttal for the
polio eradication activities. To evaluate sensrt:vrty of present
survelliance system setting up a mode! survey area is. |
recommended Thls .area is actlvely surveyed by country Ievel
staff . members regularly,: while nationwide routrne '
surveillance activities are left -on the hand of provmmal or
district - 1evei staff members g o
"Logrcal evaluatron of. the present survetllance system WlH
beoome possrble by rntroducrng actrve survelllance !nto several

.model areas representrng not only urban areas but a!so rural



~remote or mountainous areas.
. Keen surveillance system will. become crucial in the near

future.

- ¢. Combination -with -neighbouring countries

To overcome the problems in'bordering areas, combination
strategy is necessary with neighbouring countries. In this
‘points, international agencies' support, especially WPRO's

arrangement may be needed.
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