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NOTE 

The views expressed in this report are those of the participants of the Surveillance Workshop of the 
Seventeenth Meeting of the Technical Advisory Group on Immunization and Vaccine Preventable 
Diseases in the Western Pacific Region and do not necessarily reflect the policies of the World 
Health Organization. 

This report has been printed by the Regional Office for the Western Pacific of the World Health 
Organization for the participants in the Surveillance Workshop of the Seventeenth Meeting of the 
Technical Advisory Group on Immunization and Vaccine Preventable Diseases in the Western Pacific 
Region, which was held in Manila, Philippines, 7-9 July 2008. 



SUMMARY 

A Vaccine Preventable Disease (VPD) Surveillance Workshop was held from 
9 to 11 July 2008, as a preliminary session of the Seventeenth Meeting of the Technical Advisory 
Group (TAG) on Immunization and Vaccine Preventable Diseases in the Western Pacific Region. 

The objectives of the workshop were: 

(1) to review surveillance needs for disease eradication, elimination and control; 

(2) to discuss country strategies and activities for VPD surveillance and identify best 
practices, and 

(3) to develop country workplans for VPD surveillance with special reference to measles, 
poliomyelitis and new vaccines. 

Recommendations resulting from the workshop were categorized by the disease(s) under 
surveillance. For measles and rubella, recommendations included intensification of case-based 
measles and rubella surveillance as the Region approaches the goal of measles elimination by 2012. 
Standard indicators and core variables should be used to monitor surveillance and programme quality 
and progress towards measles elimination and accelerated control of rubella. Member States with 
high incidence of endemic transmission may consider gradual intensification of surveillance and 
monitoring activities while focusing current resources on reducing measles virus transmission. Those 
with reduced incidence should collect and analyse core variable data at the subnational and local 
levels for analysis, and share core variable data with the Western Pacific Regional Office monthly. 
To increase surveillance sensitivity, reporting units should extend to the local level. Serologic testing 
for rubella should be conducted on all anti-measles IgM-negative specimens, and surveillance for 
congenital rubella syndrome should be developed. Regular communication and data sharing among 
immunization programme, epidemiology and laboratory staff were considered critical. 

Countries should strive to maintain high-quality acute flaccid paralysis (AFP) surveillance that 
satisfies standard WHO-recommended indicators at national and subnationallevels. Neonatal tetanus 
surveillance should be strengthened at the district level so that case notification, investigation and 
response systems identify patterns of risk and focus elimination strategies. Countries and areas should 
consider conducting case-based surveillance for diphtheria and pertussis, particularly when DTP3 
coverage reaches 90% or higher or if incidence of these diseases is believed to be low. 

Countries should develop and strengthen surveillance for diseases targeted by new and 
underutilized vaccines and include appropriate laboratory support. At least one national laboratory 
should be designated to test for pathogens targeted by priority new vaccines. As of 2008, these 
pathogens would includeS. pneumoniae, Haemophilus injluenzae, type b, Japanese encephalitis virus 
and rotavirus. Data collected through sentinel surveillance sites should be reported on a monthly 
basis to the Western Pacific Regional Office so that they may be shared with all Member States. Data 
should be used to estimate burden of disease and monitor impact of vaccine introduction on disease 
epidemiology. New vaccine surveillance systems should be incorporated into existing public health 
vaccine preventable disease surveillance systems in accordance with Global Framework on 
Immunization Monitoring and Surveillance (GFIMS) recommendations. 

Countries prepared provisional action plans for VPD surveillance strengthening. Total resource 
requirements for strengthening VPD surveillance from 2008 to 2012 were estimated to be 
US$ 36 125 000. Specific requirements by country were as follows: Cambodia, US$ 656 700; 
China, US$ 33 428 000; Lao People's Democratic Republic, US$ 627 100; Malaysia, US$ 429 700; 
Mongolia, US$508 000; Philippines, US$ 185 400; and Papua New Guinea, US$ 470 000. 
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1. INTRODUCTION 

A Vaccine Preventable Disease (VPD) Surveillance Workshop was held from 
9 to 11 July 2008, as a preliminary session of the 17th Meeting of the Technical Advisory Group 
on Immunization and Vaccine Preventable Diseases in the Western Pacific Region. 

1.1 Objectives 

The specific objectives of the VPD Surveillance Workshop were: 

( 1) to review surveillance needs for disease eradication, elimination and control; 

(2) to discuss country strategies and activities for VPD surveillance and identify best 
practices, and 

(3) to develop country workplans for VPD surveillance with special reference to 
measles, poliomyelitis and new vaccines. 

1.2 Organization 

Attending the VPD Surveillance Workshop were six TAG members, 23 participants from 
nine priority countries, three representatives from the United States Centers for Disease Control 
and Prevention (CDC), and 19 WHO staff from Headquarters, Regional Office and country 
offices (Annex 1). The timetable is attached (Annex 2). 

1.3 Opening ceremony 

Dr David Sniadack, Medical Officer, EPI, WHO Regional Office, welcomed all 
participants and observers. He emphasized the importance of surveillance and monitoring to 
achieve programmatic objectives. He noted that surveillance allows countries to: monitor 
progress towards disease eradication, elimination or control; rapidly detect and respond to 
disease outbreaks or events; understand epidemiologic changes resulting from immunization 
policies; and establish VPD burden and epidemiology prior to vaccine introduction. He then 
reviewed the content of the three-day workshop sessions, which included: 

( 1) technical updates on traditional Expanded Programme on Immunization (EPI) 
disease surveillance, new vaccine preventable diseases (epidemiology and surveillance), 
and the Global Framework on Immunization Monitoring and Surveillance (GFIMS); 

(2) developing or reviewing programme management skills; 

(3) sharing experiences and concerns on strengthening VPD surveillance; and 

(4) developing preliminary plans of action to strengthen acute flaccid paralysis (AFP) 
and measles surveillance and integrate VPD surveillance. 
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2. REPORT FROM PRESENTATIONS, EXERCISES, 
DISCUSSIONS AND CASE STUDIES 

2.1 Traditional EPI disease surveillance status. challenges and solutions 

After a stimulating round of "Surveillance Jeopardy", the first major session reviewed 
traditional EPI disease surveillance status, challenges and solutions for poliomyelitis, measles 
and rubella, diphtheria, pertussis, tetanus, and maternal and neonatal tetanus. 

2.1.1 Poliomyelitis 

Dr Sigrun Roesel, Medical Officer, EPI, WHO Regional Office, reviewed surveillance for 
AFP and poliomyelitis (polio). She discussed the challenges of maintaining a surveillance system 
for a disease no longer occurring in the Western Pacific Region, especially with many other 
public health priorities vying for attention. She highlighted that while a key objective of 
syndromic-AFP surveillance was to detect wild poliovirus circulation-with the ultimate 
objective of polio eradication, it was equally important to document the absence of poliovirus 
circulation after its elimination in a region. In the polio-free maintenance phase, surveillance 
remains critical to rapidly detect and subsequently contain wild importations as well as emerging 
vaccine-derived polioviruses (VDPVs). 

After the last wild poliovirus case is detected globally, surveillance will play a key role 
in monitoring successful laboratory containment of polio viruses and providing evidence for 
global certification. The subsequent vaccine-associated paralytic polio (V APP) and VDPV 
elimination phase and preparation for eventual oral poliovirus vaccine (OPV) cessation will be 
impossible without high quality AFP/polio surveillance. 

Hence, countries in the Western Pacific Region should plan to conduct AFP surveillance 
activities for at least l 0 more years. Using the AFP surveillance platform to strengthen 
integrated vaccine preventable disease surveillance may be of mutual benefit. 

Sensitive and timely AFP/polio surveillance should remain a national interest in order to: 

• rapidly and reliably detect imported wild poliovirus and circulating VDPV; 

• prevent polio morbidity, mortality and disability; 

• save resources and protect investments made; 

• retain EPI credibility; and 

• contribute to the commitment of global polio eradication. 

Every step in an AFP investigation (field and laboratory) matters. Therefore, each step 
should meet timeliness and sensitivity requirements, and should involve close collaboration 
among programme, surveillance and laboratory staff. Regular data analysis at each level and 
feedback between levels are critical. Also, data analysis and surveillance quality monitoring 
should be conducted at subnational levels where at least one AFP cases is expected (i.e. 
geographic units with more than I 00 000 population under 15 years old). 
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Countries participating in discussions gave examples of local solutions they have 
developed recently to respond to challenges in maintaining emphasis on AFP surveillance. 
Selected responses included: 

• Cambodia - By focusing on hospitals for active surveillance and conducting special 
searches to validate surveillance indicators, the Ministry of Health quickly detected 
circulating VDPV in 2006. 

• Lao People's Democratic Republic - Because of limited human resources, the Ministry 
of Health is trying to integrate surveillance of all communicable diseases. To support 
this, AFP surveillance sessions were added to recent trainings on avian influenza and 
severe diarrhoea at the district level. As evidence of the success of this method, the 
Ministry of Health staff identified seven AFP cases this month. 

• Papua New Guinea- The Ministry of Health has included AFP surveillance sessions 
to trainings for other vaccine preventable diseases. 

2.1.2 Measles 

Dr Sniadack reviewed the current status of measles elimination in the Western Pacific 
Region. Extrapolating from the Wolfson model published in The Lancet in 2006, supplementary 
immunization activities (SIAs) conducted in the Western Pacific Region, in support of measles 
control and elimination, may have prevented an estimated 75 265 deaths since 1996 compared 
with routine immunization alone. 

However, there remains a wide range of measles disease burden in the Region. In 2007, 
China had the highest measles incidence (82.1 cases per 1 million population), while reports 
from Australia, Macao (China), VietNam and the Pacific island countries (PICs) indicated that 
these countries may have achieved or be near to achieving measles elimination, with less than 1 
confirmed case per 1 million population. 

However, reporting few or no measles cases is not enough to ensure that a country has 
reached elimination. The WHO Western Pacific Regional Office recommended that strategies 
for measles elimination should include maintaining high population immunity, conducting 
excellent case-based surveillance, ensuring a high-quality laboratory network and implementing 
case management for suspected measles cases. 

The Region has developed a number of indicators to monitor implementation and outcome 
of the strategies (Table 1). 
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Table 1. 

Indicators and Targets Consistent with Measles Elimination, WPR 

~-t.fig~t:yf ~ 
· .. 

" 
Target 

Incidence 
1. Absence of endemic measles virus No endemic virus 

2. Confirmed measles cases (by lab, epidemiologic linkage or cllnicallyj • < 1.0 per 1 000 000 

High Quality Surveillance 

3. National reporting of discarded measles cases' > 2 per 100 000 

4.% of "districts" reporting~ 11100 000 discarded measles cases t > 80% 

5. ~.of suap_ected cases with adequate Investigation within 48 hours of notification i :> 80% 

6.% of suapected cases with adequate specimens t > 80% 

7. % of ~mens with lab results s 7 days after arrival to lab > 80% 

8. % of transmlaalon chains with sufficient sa~ea for virus detection • :> 80% 

H_lg!"l P~ulatlon Immunity 
9. MCV1 and MCVZ coverage' ~95% 

10. %of transmission foci or "outbreaks" with <10 cases ~ 80% 

• P:xcludes imported c.SH, but inctudas 1mport-rellll:ed cues 
t Discarded measles c.~se: a suspected measles case (i.e .. satiSiies the suspected f!'&ules. case definition) but is I~M negative, confirmed as a case of a differe~ 

disease. or is epidemiologically linkad to a confirmed case of s different commurucable disease; "lfiStrld" or administrative unit with >100,000 average population 

t Adequate investig.tion:. collection or qs~ data efe.ments. (dlle of ra.th onset, dlle Df spedmen COHadion. vaccinallion status. date of last wceinal:ion, date at 
birth or age, sex, distr•ct) and search for ep1demlalog1Cally-lrflked cases 

i .t.dequale specimen: sufficie:n' volume of blood (0.5 ml sera, fiMed OBS caf'CI) or 01"111 fluid coli~ eel wf!.hln 21! days after rash onset. Exclude& from the denominator 
c.ses that are epidemiolog•caily linked to confirmed meules or to otiHM' confirmed communicable diseases (e.g rubella) 

• Tl"'n&misslon chl!llin: 2 or more case• '"which raah onset in one IS 7-21 days llftfll'lhe ott1er 

Sutticient samples: oral fluid, naso-pharyngeal or ttwoat IWIIbS, urine, or drlecl bloodJwhOle biOOCI with EDTA for isolation of peripheral blood mono~uclear cells 
collected wii.Nn 5 dii)'S after rash onset for virus isolation or wt1Hn 7 daya of rash onset tor RT-PCR from at teaat frve auspec:ted cases for tran"':l•ssion chains 
with ~ 10 cases, and from at least 2 cases for transmission chains <10 cases, eat1y in any ·outbreak" ana every 2-3 months If transmisSion continues 

'II MCV1 and UCV2 coverage~ 95% is required nationaHy and in every district to prevent ~ets of me~~sles virus tran.,isston 

While the indicators are not certification criteria, they provide an overall indication of 
progress towards measles elimination in countries and at the subnationallevel. 

The Region is making progress in strengthening case-based measles surveillance. All 
countries and areas conduct case-based measles surveillance and all but one report these data to 
the Western Pacific Regional Office. Non-measles suspected case rates ( 1.3 per 100 000) and 
adequate specimen collection rates (64.4%) among countries submitting these data in 2007 were 
approaching the targets. The target for laboratory timeliness (88.9%) has been met. Timeliness 
and completeness of monthly reporting to the Western Pacific Regional Office are substantially 
improving. 

However, in spite of progress, challenges remain. The non-measles suspected case rate is 
Jess than 1 per 100 000 in most districts (86%). Most case investigations are inadequate because 
core variable data are not all reported. Data quality needs improvement as evidenced by missing 
data, illogical date sequences, and inconsistencies between surveillance and laboratory reports. 
Specimens for virus isolation (e.g., nasopharyngeal [NP] swab or urine) are rarely collected. 
Participants were reminded of the criteria for adequate case investigations and adequate 
specimen collection, and were encouraged to ensure that data are complete in order to effectively 
monitor measles elimination status and verify surveillance quality. Surveillance system 
strengthening in support of elimination should also help strengthen surveillance for other 
diseases, as well as identify the burden of other diseases, such as rubella. 

Discussion among participants identified the following issues: 

• Discordance exists in some indicators. For example, an indicator for absence of 
endemic measles virus would seem inconsistent with an indicator for very low 
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transmission (i.e. less than 1 confirmed measles case per million population). 
Moreover, even if a country collects blood specimens on 80% of suspected cases, and 
all are lgM negative and discarded as non-measles, it is likely that the remaining 20% 
of cases will be clinically confirmed, thereby raising the confirmed measles case rate 
to more than I per million population. 

o The incidence rate of less than 1 case per million refers to import-related 
cases, i.e. cases that occur after importation of measles virus to areas in which 
endemic measles virus circulation has been interrupted. However, an overall 
rate of less than 1 confirmed measles case per million population can also be 
used as a convenient indicator of overall progress. The 80% target for 
suspected cases with adequate blood specimens is a minimal target; it is true 
that the rate of clinically confirmed measles cases will likely be more than 1 
per million population unless a greater percentage of suspected cases have 
blood collected. 

• A need exists for increased resources for surveillance to cover increased numbers of 
case investigations and blood collection, transport and laboratory evaluation. 

o The budget in the Strategic Plan for Measles Elimination anticipates these 
increased resource needs for case-based measles surveillance. Country staff 
and Member States are encouraged to refer to these budget estimates and 
revise as needed in developing national workplans. The WHO Western 
Pacific Regional Office is actively engaged in identifying resources to support 
countries to improve surveillance systems. 

• Should additional specimens be collected in an outbreak situation when specimens 
from the first five suspected measles cases are IgM negative for measles (and may be 
IgM positive for rubella)? 

o As mixed measles/rubella outbreaks may occur, blood samples may be 
collected from an additional five cases later in the outbreak to rule out 
measles. 

• What recommendations exist for classification of vaccine-related cases? 
Classification of suspected measles cases that are IgM positive and recently vaccinated 
is difficult because measles-like symptoms may be caused by either the measles virus 
or vaccine. 

o While vaccine is known to cause mild fever and rash in 5o/o-15% ofvaccinees, 
it generally does not cause respiratory symptoms. To classify an IgM-positive 
measles case as vaccine-related, the Pan American Health Organization 
requires that (1) the rash began 7-14 days after vaccination with measles
containing vaccine, (2) no respiratory symptoms (e.g. cough, coryza) were 
present, (3) blood specimen was collected 8-56 days after vaccination, (4) no 
index or secondary measles cases were identified and (5) no other cause for 
the illness was identified. The Western Pacific Regional Office should adopt 
similar criteria. 

• Is 95% coverage with MCVI and MCV2 really needed to eliminate measles? Didn't 
the Pan American Health Organization eliminate measles without achieving this level 
of coverage? 
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o Most countries in the Americas did not achieve routine sufficient routine 
MCV1 and MCV2 coverage to interrupt measles transmission. For this 
reason, the Pan American Health Organization adopted a campaign approach 
to ensure 95% population immunity across wide age groups, thereby 
interrupting measles virus transmission. In developed countries, relatively 
high MCV1 coverage coupled with very high MCV2 coverage through school 
entry requirements have been used to ensure very high population immunity. 

In summary, measles elimination requires monitoring and eventually 
verification/certification. Standard indicators are based on outcome (very low incidence of 
measles) and processes (maintaining good surveillance and high population immunity). 
Collecting and analysing core variable data from suspected measles cases are necessary for 
monitoring progress towards measles elimination; case-based surveillance that reaches to health 
facilities at every level is required to detect all cases. 

Recommendations for countries to improve surveillance include: 

• Use recommended indicators to monitor surveillance performance by district (or 
appropriate administrative unit, i.e. at least 100 000 population). 

• Improve measles case reporting and investigation at every level, including local-level 
health facilities. 

o Adequately fund case investigations (per diem/travel cost) and specimen 
shipping. 

o Carry out advocacy and social mobilization in other sectors (e.g. education, 
labour) to identifY cases among students, workers, etc. 

o Involve the private sector and medical colleges. 

o Communicate through various forms of media. 

o Provide regular feedback through publications, conferences, etc. 

• Improve data quality. 

o Revise case investigation forms (CIFs) to include all core variables. 

o Supervise and monitor completeness and quality of data collection. 

o Review and correct data frequently at every level, using standard procedures 
for identifYing logical data errors and missing data. 

o Consult with laboratories regularly to update and reconcile data. 

• Collect specimens for virus isolation (NP swabs or urine) from five cases in every 
chain of transmission 

• Report all core variable data to the WHO Western Pacific Regional Office by the 7th of 
every month 

2.1.3 Rubella 

Dr Sniadack reviewed the current regional status of rubella. Twenty-eight countries in the 
Western Pacific Region offer rubella-containing vaccine (RCV). Nine are using measles-rubella 
(MR) vaccine and 19 are using measles-mumps-rubella (MMR) vaccine. Several of the 
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countries not currently using RCV are considering introduction (e.g. the Philippines, VietNam, 
and Mongolia). The number of reported cases of rubella has increased from approximately 5000 
in 2003 to 85 200 in 2007, a 17-fold increase. This may have resulted from increased sensitivity 
of measles (or fever/rash illness) surveillance systems and/or a cyclical increase in rubella 
transmission. Data reported through the Joint Reporting Form (JRF) in 2008 for 2007 indicated 
that the Republic of Korea and 16 Pacific island countries and areas had less than I rubella case 
per million population. Mongolia reported the highest rate of rubella, an astonishing 2419 cases 
per million population; in decreasing order, rubella incidence was 56.3 cases per million 
population in China, followed by VietNam (40.4), Cambodia (26.7) and Singapore (18.7). Ten 
countries and areas did not report data on rubella in the 2008 JRF Report. 

Whereas all but one of the 36 countries and areas in the Region have reported case-based 
measles data in 2008, only 10 countries have reported rubella data through the measles laboratory 
network's monthly reporting system. All countries should test specimens from suspected 
measles cases for both measles and rubella. 

Recent age- and sex-related analyses of confirmed rubella cases indicated that in 
VietNam, the Philippines and Cambodia, as many as 50% of cases are 15 years and older, 
suggesting substantial risk of infection among pregnant women. Rubella infection during early 
pregnancy can lead to fetal death, spontaneous abortion (miscarriage) or various types of birth 
defects, called congenital rubella syndrome (CRS). 

In addition to surveillance for suspected measles or fever and rash illness, countries can 
conduct surveillance for CRS in order to monitor (at least partially) the disease burden 
attributable to rubella infection and the impact ofRCV immunization programmes. Surveillance 
can also be used to determine if and when affected infants are no longer infectious. Special 
studies may also be conducted to estimate burden ofCRS. In the Western Pacific Region, 
16 countries have implemented prospective CRS surveillance. Most are PICs or well-developed 
countries and areas, and very few report CRS data to the Western Pacific Regional Office. 

CRS surveillance is complex. It requires coordination among clinical screening, referral, 
laboratory and epidemiology staff. To develop or strengthen prospective CRS surveillance, it is 
important to educate health care providers on diagnosing, testing and reporting infants, as well as 
developing a protocol for where to report cases and keeping a line list of reported suspected 
and/or confirmed cases. A CRS surveillance system may incorporate the following stepwise 
approach: ( 1) infants 0-11 months should be screened at sentinel sites and those suspected of 
CRS referred to a specialist; (2) the specialist should then evaluate the infant clinically and 
through serologic testing for anti-rubella IgM and IgG; (3) the laboratory should then provide 
results to the specialist and, ideally, to national staff responsible for epidemiologic surveillance 
for CRS; (4) the specialist should also share CRS case data, including follow-up evaluation data, 
with epidemiology and/or programme staff who are responsible for monitoring CRS trends and 
advising decision-makers on policies for CRS prevention. 

Recommendations related to rubella surveillance include ensuring high-quality 
surveillance for suspected measles or fever and rash illness, including surveillance for adult 
cases. Countries may consider changing the measles surveillance case definition to fever and 
rash·illness, and modifying case investigation forms to include clinical and epidemiologic aspects 
of rubella in addition to those for measles. Countries also may consider implementing or 
strengthening CRS surveillance. The Western Pacific Region may consider establishing an 
accelerated control goal for rubella. 
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2.1.4 Diptheria, pertussis and tetanus 

Dr Sniadack reviewed the clinical and epidemiologic aspects of diphtheria, pertussis and 
tetanus, as well as available regional data. A large outbreak of diphtheria that began in 1990 in 
the Russian Federation and then spread to 1he Newly Independent States of the Soviet Union 
involved more than 160 000 cases and 4000 deaths over a decade. The Western Pacific Region 
was also involved, with 144 cases and 23 deaths (CFR=16%) occurring in Mongolia in the 
1990s. JRF data indicate that the annual number of reported cases of diphtheria has decreased 
from more than 30 000 in 1he late 1970s to less than 100 in 2006 and 2007; DPT3 coverage 
increased from 20% to more than 90% during the same period. 

Like measles, pertussis ranks as one of the most highly infectious diseases known to man, 
with a basic reproductive rate (Ro) of 12-17. Case fatality rates can be as high as 4% in 
developing countries. JRF data indicate a stunning decline in reported pertussis cases from 1.8 
million in 1974 to less than 5000 in 2007. However, many cases of pertussis are likely to be 
unreported. In the United States of America, increasing DTP3 coverage was associated with a 
relative increase in the proportion of adult cases, and adult-to-child transmission is thought to be 
common. In 2005, the US Advisory Council on Immunization Practices (ACIP) recommended 
the vaccination of adolescents and adults with the tetanus, diphtheria, acellular pertussis (T dap) 
vaccine to reduce transmission of pertussis. However, case-based data on pertussis are not 
available in 1he Western Pacific Region. Analysis of case-based pertussis data could help answer 
the following questions: 

• How common is pertussis among adults? Are adults infecting children? What is the 
case fatality rate (CFR) among children? 

• Should countries establish an immunization policy for administering DTP4, DTPS 
and/or Tdap? 

• Could co-administration ofMCV2 with DTP4 be an effective way to increase 
coverage among 18- to 24-month-old children, and prevent pertussis and measles 
(and tetanus and diphtheria) among children? 

• Do national surveillance systems have the capacity to look at descriptive 
epidemiologic data for pertussis? 

• How are available data used to identifY potential disease pathways, monitor trends 
and determine immunization policy? 

The number of tetanus cases reported to the Western Pacific Regional Office has varied 
from 1000 to 2700, between 2000 and 2007, despite high DPT3 coverage. As case-based data on 
tetanus are not available, age and sex distribution of cases are unknown. 

WHO recommends that case-based surveillance for diphtheria and pertussis should be 
introduced when DPT3 coverage is at least 90% or when incidence is thought to be low. Clearly, 
national immunization policy would be much better informed if Member States collected and 
analysed case-based data on diphtheria, pertussis and tetanus. 

2.1.5 Maternal and neonatal tetanus (MNT) 

Dr Roesel reviewed the status on MNT elimination (MNTE) in the Western Pacific 
Region. Where MNT still remains a public health problem, neonatal tetanus (NT) may 
contribute 5o/a-7% to neonatal mortality and 5% to maternal mortality. Key strategies to achieve 
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MNTE include routine and supplementary immunization of pregnant and childbearing-age 
women, promotion of clean deliveries and cord care practices, and surveillance. The main 
objectives of NT surveillance are to identify high-risk areas for targeted (supplementary) 
immunization activities and to determine the impact of elimination activities. For countries that 
have achieved MNTE, surveillance is important to monitor maintenance of elimination status, as 
NT cases may still occur and results from investigations may identify problems or gaps in health 
service delivery and potential solutions. 

Unfortunately, indicators related to the key strategies for MNTE are often umeliable. NT 
incidence may be unreliable as surveillance is often not sensitive: many NT cases may never be 
reported to the public health system. Data reported on tetanus toxoid (TT) coverage of pregnant 
or childbearing-age (CBA) women, or protection-at-birth (P AB) coverage, may be inaccurate. 
District-level data on percentage of clean deliveries are frequently unavailable. Surrogate 
indicators that may also be used to assess risk ofMNT include: (1) antenatal care coverage (one 
visit); (2) DPTl coverage; (3) DPT3 coverage (and drop-outs); (4) delivery practices; 
(5) percentage of deliveries attended by trained birth attendants; and (6) health centre staffing. 
Stratification of these indicators by rural vs. urban areas can help identify risk by geographic 
area. District-level data analysis may need to be supplemented with special studies and case 
investigations. 

The discussions highlighted the risk factors that make women vulnerable to MNT: 
(1) unvaccinated or under-vaccinated for at least three doses of TT; (2) Jack of antenatal care 
(AN C) or ANC without TT vaccination; (3) home delivery; ( 4) delivery with untrained or poorly 
trained birth attendant; and (5) delivery at a health centre by unclean practices. 

Examples from NT case investigations in Cambodia illustrated key problems in the 
delivery ofEPI and mother and child health (MCH) services and identified opportunities to 
address those problems and foster collaboration between different health progranunes. Countries 
were encouraged to assess the current status of their MNTE programmes and focus attention and 
resources to achieve and/or sustain MNTE. 

2.2. New vaccine preventable diseases CVPDs) 

The second major session covered new vaccine preventable diseases (e.g. diseases caused 
by S. pneumoniae, haemophilus injluenzae type b (Hib), N. meningitidis, Japanese encephalitis 
and rotavirus), providing an overview of the diseases and various surveillance models to assess 
disease burden and document trends in disease epidemiology. 

2.2.1 S. pneumoniae, Hib and meningococcus 

Dr Christiana Toscano, Medical Officer, Vaccine Assessment and Monitoring, WHO 
Headquarters, reviewed the epidemiology of and vaccines against S. pneumoniae, Hib and 
meningococcus. WHO estimates that 2. 7 million (25%) of an annual 11 million child deaths are 
due to VPDs, of which approximately 40% are attributed to pneumococcus and Hib. 

Pneumococcal disease is the number one cause of vaccine preventable deaths among 
children, accounting for 25o/o-40% of all child pneumonia deaths per year. Streptococcus. 
pneumoniae causes 30%-50% of otitis media infections in children. Use of current formulations 
of 7 -valent pneumococcal conjugate vaccine (PCV-7) could prevent more than 400 000 child 
deaths. Surveillance is critical to estimate disease burden and monitor the impact of vaccine 
introduction. WHO considers inclusion of this vaccine in national immunization programmes a 
priority, particularly in countries where mortality among children under five years is more than 
50 per 1000 live births, or where more than 50 000 children die annually. When the vaccine is 
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first introduced into routine childhood immunization programmes, a single catch-up dose of 
PCV -7 may be given to previously unvaccinated children aged 12-24 months and to children 
aged 2-5 years who are at high risk. 

Hib is responsible for more than 95% of all invasive disease. Hib burden is estimated at 
3 million cases, with 350 000-700 000 deaths per year. Hib disease can manifest both as 
meningitis and pneumonia. Effective vaccines that provide individual as well as herd immunity 
are available. In view of their demonstrated safety and efficacy, WHO recommends that Hib 
conjugate vaccines should be included in all routine infant immunization programmes. WHO 
also recommends that lack of local surveillance data should not delay the introduction of the 
vaccines, especially in countries where regional evidence indicates a high burden of disease. 

Meningococcal disease is characterized by high morbidity, sequelae and mortality. 
Thirteen serogroups of N meningitidis have been identified, of which six cause disease: A, B, C, 
Wl35, Y and Z. Distribution of serogroups varies by region. Several conjugate vaccines with 
different serogroups are available, including: monovalent A, monovalent C, bivalent AC, 
bivalent BC, trivalent ACW135, and quadravalent ACYW135. Global supplies of conjugate 
vaccines are limited. 

2.2.2 Japanese encephalitis (JE) 

Dr Asheena Khalakdina of PATH reviewed the epidemiology of Japanese encephalitis 
(JE) and vaccines that can be used for its prevention. JE is a leading cause of viral neurological 
infection, disease, disability and death in Asia, causing an estimated 50 000 cases and I 0 000 
deaths annually, though the true burden is hard to estimate due to weak or non-existent 
surveillance systems. Significant neurological sequalae occur in 30o/o-50% of survivors. As 
vector control programmes have not been successful, high-quality vaccination is important to 
control the disease. 

A WHO position paper on JE vaccines recommends: "With increasing availability of 
efficacious, safe and affordable vaccine, JE immunization should be integrated into EPI 
programmes in all areas where JE constitutes a public health problem. "1 A combination 
approach--one-time catch-up campaign and introduction of JE vaccine into the routine 
immunization programme-is recommended to maximize the public health impact. 

Surveillance is essential for making decisions on policy and other matters, estimating and 
quantifYing national and subnational burdens of disease, characterizing the epidemiology 
(especially geographical areas and populations at high risk), strategically targeting control 
efforts, establishing baseline incidence of disease, and monitoring the impact of the 
immunization programme. 

AFP surveillance and measles laboratory infrastructure can be adapted for use in JE 
surveillance. Pilot projects are underway in Nepal, India and Bangladesh and include: using 
AFP/polio surveillance medical officers and laboratory networks; applying standardized case 
defmitions and methods; conducting active case finding for all ages at sentinel hospital sites; 
obtaining specimens on all cases; and using validated laboratory testing for JE with good quality 
assurance mechanisms. JE sentinel surveillance has been initiated or planned in the 
Lao People's Democratic Republic, Papua New Guinea, the Philippines and Indonesia. Taken 
together, these new surveillance activities will better define the true burden of JE. 

I 
WHO. Weekly epidemiological record, 2006, 81:325-340. 
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In conclusion, JE is a significant but preventable public health problem. Safe, effective 
and affordable JE vaccines are available. Surveillance data supported by accurate laboratory 
diagnostics are essential to guide and evaluate prevention efforts. Substantial progress has been 
made in defming the true burden of illness and expanding the use of vaccines, but continued 
work is needed to improve and standardize surveillance and diagnostic testing and to enable 
decision-making to introduce new vaccines against JE. 

2.2.3 Surveillance for meningitis, encephalitis and pneumonia 

Dr Manju Rani, Scientist, EPI, WHO Western Pacific Regional Office, reviewed the 
surveillance needs for new vaccines aimed at preventing meningitis, encephalitis and pneumonia. 
The objectives ofVPD surveillance include establishing VPD burden and disease epidemiology 
prior to vaccine introduction, rapidly detecting and responding to disease outbreaks, documenting 
impact of vaccination on disease epidemiology, and monitoring progress towards disease 
eradication, elimination or control. 

Meningitis, encephalitis and pneumonia are caused by several pathogens, some of which 
are now preventable with existing vaccines. Pathogens targeted by vaccines include Hib, JE, 
meningococcus and pneumococcus. However, these vaccines have not been introduced in the 
majority of the countries in the Region, often due to lack of disease burden data and high vaccine 
cost. To that end, the Western Pacific Regional Office is proposing that countries establish an 
integrated surveillance system for four pathogens (pneumococcus, Hib, meningococcus, and JE) 
focusing on acute central nervous system (CNS) infection. Although S. pneumoniae and Hib 
more commonly cause pneumonia than meningitis, isolation of these organisms from clinical 
specimens is more difficult for pneumonia than meningitis. For this reason, surveillance for 
these pathogens (and meningococcus and JE virus) focuses on acute CNS infection. 

Surveillance for acute CNS infection (e.g. meningitis and encephalitis) differs significantly 
from traditional EPI disease surveillance. While the former requires case-based, laboratory
supported reporting from. sentinel sites only, AFP and measles surveillance requires case-based, 
laboratory-supported reporting from all reporting sites throughout the country. Surveillance for 
acute CNS infection has two components. First, sentinel surveillance will include a limited 
number of hospitals reporting case-based data, including specimen collection and laboratory 
confirmation. Second, aggregate reporting of acute CNS infection satisfYing a specific clinical 
case definition will be conducted throughout the country. National incidence of acute CNS 
infection attributable to specific pathogens will be determined by multiplying the number of 
aggregate cases reported at national level by the percentage of acute CNS infection cases caused 
by specific pathogens as determined from sentinel surveillance. The combination of sentinel and 
nationwide syndromic surveillance will provide an early warning for outbreaks of pathogen
specific disease, monitoring of disease trends, and estimated incidence. 

Next steps include implementing and strengthening sentinel surveillance networks and 
integrating existing networks. Strengthening surveillance for acute CNS infection will include 
identifYing ways to integrate these systems with surveillance for AFP, measles and other diseases 
with respect to structure and function, and carrying out data analysis, interpretation and 
communication at country and regional levels. 

2.2.4 Rotavirus 

Dr Khalakdina reviewed the epidemiology of and vaccines against rotavirus. Diarrhoeal 
disease caused by rotavirus is widespread. It infects almost all children at least once by the age 
of24 months and is equitably distributed among nations with different economic status. 
Annually, 527 000 (38%) of diarrhoeal deaths among children under 5 years are attributed to 
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rota virus. While rotavirus accounts for a similar percentage of diarrhoea cases in developing and 
developed countries, the greater burden of diarrhoea cases in developing countries, coupled with 
low access to health care, result in 85% of rotavirus-related deaths occurring in developing 
countries. 

Improvements in sanitation have little impact on rotavirus disease burden. While oral 
rehydration therapy (ORT) is effective for more than 90% of diarrhoea cases, it may be more 
difficult to administer to rota virus diarrhoea cases because of frequent vomiting. Vaccination 
against rotavirus, together with improved sanitation and hygiene, zinc supplementation, ORT and 
breastfeeding, is one of the four component strategies for a new initiative, Enhanced Diarrheal 
Disease Control, advocated by PATH. WHO strongly recommends the inclusion ofrotavirus 
vaccination in the national immunization programmes of regions where vaccine efficacy data 
suggest a significant public health impact and where appropriate infrastructure and financing 
mechanisms are available. However, WHO has held off on global recommendations for 
inclusion of rota virus vaccines in national immunization programmes pending the results of 
clinical trials from developing countries in Asia and Africa. Decisions about the introduction of 
rotavirus vaccines in developing countries should consider, beyond cost-effectiveness, issues of 
affordability, the financial and operational impact on the immunization delivery system, and 
current immunization practices, particularly with regard to age at vaccination. 

Hospital-based sentinel surveillance for rotavirus can demonstrate disease burden and 
potential economic impact to support decision-making about vaccine introduction, create a 
platform for monitoring impact of vaccines and other interventions, and generate momentum for 
other diarrhoeal disease efforts. 

Generic protocols for rotavirus surveillance have been developed by WHO and 
surveillance networks are in place in several countries of the Western Pacific Region. From 
these sites, surveillance has demonstrated that -45% of diarrhoea-related hospitalizations are 
attributed to rotavirus infections. Two vaccines (Rotarix™ and RotaTeq™) are safe and 
efficacious, but differ in antigenic composition and administration schedules. Effectiveness has 
been demonstrated up to two years after immunization, but duration of immunity is unknown. 
The first dose of both vaccines must be administered before 12 weeks of age. These vaccines are 
quite sensitive to heat exposure and currently vaccine vial monitors (VVMs) are not available. 
WHO's Strategic Advisory Group of Experts (SAGE), at a meeting in November 2005, 
recommended that further studies should be conducted to determine vaccine efficacy in Africa 
and Asia. A WHO position paper on rota virus vaccines agreed with the recommendation.2 

Trials for GSK and Merck vaccines are underway in multiple countries, including Viet Nam. 
Preliminary data from South Africa indicate an 83% efficacy against severe rotavirus. 

2.2.5 Surveillance for rotavirus diarrhoea 

Dr Rani reviewed the needs for surveillance of diarrhoea and rotavirus. While the Global 
Alliance for Vaccines and Immunization (GAVI) began funding for rotavirus vaccines in 
September 2007, only countries in the Americas and Europe are eligible pending WHO global 
recommendation for these vaccines. Surveillance data will facilitate understanding ofthe 
potential impact ofrotavirus vaccine introduction in the Western Pacific Region. 

Goals for surveillance before vaccine introduction include documenting disease burden, 
generating awareness of disease and establishing a system to document impact. Post
introduction surveillance allows the country to monitor trends over time and document vaccine 

2 
WHO. Weekly epidemiological record, 2007, 82:285-296. 
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impact. The proposed model of hospital-based sentinel surveillance allows calculation ofthe 
proportion of diarrhoea cases and deaths attributable to rotavirus gastroenteritis at sentinel sites, 
which can then be extrapolated to national level by multiplying the number of hospitalized 
diarrhoea cases nationally by the estimated percentage caused by rotavirus at the sentinel site. 

Data from rotavirus surveillance in five Member States of the Western Pacific Region in 
1999-2000 revealed that the percentage of hospitalized diarrhoea cases attributable to rotavirus 
varied geographically, from 24% in the Republic of Korea to 60% in VietNam. Recent data 
from seven countries in the Western Pacific Region also indicated geographical variations, from 
23% in the Philippines to 55% in VietNam, and showed a definite seasonal distribution pattern. 

A generic protocol for rotavirus surveillance was developed by WHO in 1999 to describe 
procedures for hospital-based sentinel surveillance. The protocol includes guidelines for 
analysing surveillance data, including: (1) percentage ofhospitalization due to diarrhoea among 
children under 5 years; (2) percentage of suspect rotavirus cases (children with diarrhoea that 
meet the case definition ofrotavirus); (3) percentage oflaboratory-confirmed rotavirus cases; and 
( 4) genotypic characterization of rota virus strains. 

The Western Pacific Regional Office is consolidating a region-wide rotavirus surveillance 
network. Proposed next steps include: 

• Countries to review data on diarrhoea hospitalizations periodically, including: 

o monthly reporting to Western Pacific Regional Office, and 

o periodic review on completeness of the data. 

• Continue sentinel surveillance in at least one site in all countries, including: 

o monthly reporting of data on key indicators to the Regional Office, and 

o continuation of the same sites, or integration with other sentinel surveillance 
sites for other conditions on case by base basis. 

• Issue a regional newsletter on new vaccine surveillance. 

• Start surveillance in remaining countries except in small PICs. 

• Reduce external dependence by encouraging countries to share the cost and 
responsibility. 

One additional issue for consideration includes integrating sentinel site surveillance 
activities for rotavirus with those for other diseases. Vaccines targeted for this integration could 
include JE, Hib, pneumococcus, rotavirus and human papilloma virus (HPV). 

2.3 Surveillance and problem solving exercise 

Dr Sniadack led an interactive exercise on measles surveillance data analysis. In this 
exercise, data from VietNam (2002-2008) were presented in the form of epidemic curves, tables 
and charts, and were stratified by geographic area, age group and sex. Surveillance data from 
VietNam were considered exemplary. They illustrated a dramatic three-year decrease in 
measles cases in the north (following an SIA limited to the region in 2002), and a longer-lasting 
decrease in measles cases in the south (following an SIA limited to the region in 2003). A large 
outbreak of over 13 000 suspected measles cases, occurring in the first half on 2005, was found 
to consist of 11 136 rubella cases and 513 measles cases. The main causes of the outbreak, 
which were identified through data analysis, were: (I) residual measles virus transmission 
primarily among adolescents and young adults; and (2) a higher incidence of measles virus 
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transmission in the north, compared to the south, following the catch-up SIAs of2002 and 2003. 
VietNam used these data to subsequently conduct a wider-age-range SIA in 2007, targeting 
persons 1-20 years old in northern mountainous areas that were suspected ofhaving problems 
with vaccine quality and routine coverage. The vast majority of cases in 2008 occurred in a 
single district, suggesting that the 2007 follow-up subnational SIA was effective. 

Dr Sniadack illustrated the usefulness of calculating the number of districts with more than 
1 0 measles cases per district as an indicator of population immunity, as recommended by Gaston 
De Serres et al/ and adopted by WHO Headquarters. Following the SIA in 2007, 88% of districts 
reported fewer than 1 0 cases in 2008, suggesting widespread and high population immunity. 

Rubella data were stratified by age group and sex, revealing that 50% of cases were 
female, and among these, 50% were of childbearing age, suggesting a risk of infection among 
pregnant women. As such, vaccination strategies should include childbearing-age women to have 
immediate impact. 

2.4 Issues in data qualitv and reporting 

Dr Jorge Mendoza, Technical Officer, EPI, WHO Western Pacific Regional Office, 
reviewed issues in data quality and reporting. Strategic Area III of the Global Immunization 
Vision and Strategy (GIVS) emphasizes the need for high-quality data for decision-making. To 
maximize programme performance, countries must strengthen the management analysis, 
interpretation, use and exchange of data at all levels. Aspects of data quality include accuracy, 
validity, completeness, consistency, timeliness and ease of use. The importance of quality
assurance mechanisms for database management was emphasized. 

Biases for routine and/or administrative coverage can affect the numerator and the 
denominator. Inaccuracies can lead to either underestimations or overestimations of vaccination 
coverage and, indirectly, population protection. 

An overview of six common misconceptions about information quality with detailed 
explanations to dispel these misconceptions was also provided. 

2.5 Case study on integrated vaccine preventable disease IYPD) surveillance 

The case study was facilitated by Drs Lisa Cairns, Orner Pasi, Sigrun Roesel, 
David Sniadack and Cristiana Toscano. The case study involved a fictitious country, 
Viet Papuodia People's Democratic Republic, or VPD PDR, and addressed various data and 
surveillance issues including calculation and interpretation of mortality rates, assessment of 
surveillance sensitivity and quality using standard indicators, assessment of progress or 
achievement towards eradication, elimination and control goals, methods to improve surveillance 
and programme performance in regard to polio eradication, measles elimination and new VPD 
surveillance and decision-making for new vaccine introduction. 

2.6 Programmatic indicators for monitoring EPI performance in the context of GFIMS 

Dr Rudi Eggers from WHO Headquarters described the development of the Global 
Framework of Immunization Monitoring and Surveillance as a companion to GIVS. GFIMS aims 
to help countries collect and use high-quality data to inform policy decision-making. Introducing 

3 De Serres G, Gay NJ, Farrington CP. Epidemiology of transmissible diseases after 
elimination American Journal of Epidemiology, 2000, 51: I 039-1048. 
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new vaccines and expanding the target age group for new vaccines require the expansion of 
surveillance and monitoring systems. GFIMS provides a framework for the development of an 
integrated VPD surveillance system that takes a global perspective and seeks commitment from 
Member States, partners and donors. 

Seven goals underpin GFIMS: 

• To link epidemiological and laboratory surveillance for all VPDs, both globally and in 
specific regions. 

• To provide programmatic data to monitor ongoing immunization coverage trends and 
other programme performance indicators. 

• To provide surveillance and monitoring network that facilitates the completion of 
disease-specific global and regional goals (e.g. polio, measles, NT). 

• To build surveillance capacity at the country level for disease burden estimation and 
impact monitoring. 

• To expand and link existing laboratory networks for viral and bacterial diseases. 

• To link with other infectious disease surveillance and programme monitoring systems. 

• To link with efforts to develop global surveillance for seasonal, avian and pandemic 
influenza. 

GFIMS emphasizes routine programme monitoring in addition to surveillance. Routine 
programme monitoring should address service delivery, vaccine management and logistics, 
advocacy and communication, joint interventions, surveillance processes and overall programme 
management. Recommended indicators to assess each of the five "reaching every district" (RED) 
strategies are under development in collaboration with Member States. The five RED strategies 
are: (I) re-establishment of outreach services, (2) supportive supervision, (3) community links 
with service delivery, (4) monitoring and use of data for action, and (5) planning and 
management of resources. However, GFIMS recognizes that countries are best able to determine 
the indicators necessary to effectively monitor programmatic performance in the national 
context. 

In conclusion, routine programme monitoring is critical for effective implementation and 
involves more than vaccination coverage. Surveillance and routine programme monitoring are 
different sides of the same coin, and together they measure both the processes and outcomes of 
immunization programmes. 

2.7 Approaches to programme management 

Dr Sniadack reviewed approaches to programme leadership and management, using 
proverbs from the Chinese philosopher Sun Tzu's Art of War to reinforce particular points. 
Strategic planning should be preceded by an external and internal environmental analysis, such 
as an analysis of internal strengths and weaknesses and external opportunities and threats (SWOT 
analysis). Strategic planning consists of several categories of strategies described as directional, 
adaptive, market entry, competitive and implementing: 

• Directional strategies are strategies that chart the overall course of the organization 
or programme and include mission, vision, strategic goals and core values; 
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• Adaptive strategies are strategies for adapting to the environment in order to 
achieve strategic goals either through expansion, contraction or status quo; several 
types of adaptive strategies were described. 

• Market entry strategies are strategies for expanding the scope of the organization 
or programme such as purchasing or contracting services, cooperative agreements 
(alliances), or internal development. 

• Competitive strategies are strategies that define the organization or programme 
posture and position vis-a-vis other organizations and/or programmes. 

o Posture may be one of defender, prospector, analyser or reactor. 

o Positioning of one's products and services as either market-wide or market 
segment. 

• Implementation strategies are strategies that are consistent with the above 
strategies and achieve the strategic goals through service delivery, organizational or 
programme support and unit action plans 

Management control of implementation strategies and unit action plans by monitoring 
indicators is critical for taking timely corrective actions to ensure achievement of the strategic 
goals. The balanced scorecard is one approach to categorize indicators of organizational 
monitoring and evaluation from four perspectives. While intended for business, the approach is 
also applicable to immunization programmes. The four perspectives are: 

• financial (outcome), e.g. coverage, drop-out rates, cases of disease; 

• customer (child, parents), e.g. adverse events following immunizations (AEFI), 
retained vaccination cards, client satisfaction; 

• internal (processes, operations), e.g. stock-outs, spoilage, vacant posts, surveillance 
performance; and 

• learning and growth (professional development; improving organization), e.g. 
percentage of health care workers with training, refresher training, supervisory visits, 
record book reviews, newsletter publications, surveillance conferences. 

Specific examples of indicators for monitoring programme performance by system 
components and by disease control/elimination/eradication goal were presented. 

2.8 Problem-solving exercise 

Dr Sniadack led a second interactive exercise on measles surveillance data analysis, this 
time using data from the Philippines and Cambodia. Data from the Philippines from the period 
2003-2008 were reviewed, with an epidemic curve demonstrating the impressive impact of the 
very high quality 2004 SIA, after which very few cases occurred until2007. The same 
phenomenon was not apparent after the 2007 SIA, after which 13 4 confirmed cases ( 61 
laboratory-confirmed) were identified through May 2008. This is not to say that the SIA had no 
impact on measles virus transmission, as the age distribution of cases clearly demonstrated an 
increased percentage of confirmed cases among infants and older age groups following the SIA. 
Among 15 districts reporting measles cases, 10 (67%) reported fewer than 10 cases (target was at 
least 80%). An analysis of rubella cases by age group revealed approximately equal numbers of 
male and female cases, with 25% of female cases occurring among childbearing-age women. 
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Data from Cambodia revealed a surprising increase in confirmed measles cases (647 from 
May 2007 to May 2008) following what was thought to be a very successful SIA in the frrst 
quarter of2007. However, additional data suggest many of the clinically confirmed measles 
cases in fact were not measles. First, only five cases were laboratory confrrmed, and over 50% of 
suspected cases had serologic specimens. Second, both age distribution of confirmed cases and 
percentage of districts with fewer than 10 cases suggest either no impact of the SIA or that the 
"comrrmed cases" may be due to another disease. While SIA coverage may not have been as 
high as I 05% reported by the Government, rapid coverage assessment done during and after the 
SIA suggest the vast majority of children were vaccinated during the SIA. Financial incentives 
for reporting suspected measles (and other) cases and use of a more sensitive suspected measles 
case definition (fever and rash) may have resulted in over-reporting of suspected measles cases 
and inappropriate classification of fever and rash cases without blood specimens as clinically 
confrrmed measles cases. To classify a measles case as clinically confirmed, the case definition 
should include fever, rash and at least one of the following: cough or coryza or conjunctivitis. 

In summary, the problem-solving exercise used data submitted from selected countries to 
illustrate several ways of monitoring the impact of SIAs or other strategies on measles 
elimination. Methods included: (1) epidemic curves that discriminate between all confirmed and 
laboratory-confirmed measles cases, and between measles and rubella cases over time, indicating 
above the X-axis when SIAs or other specific measles elimination strategies were implemented; 
(2) bar graphs indicating age distribution pre- and post-SIAs; and (3) bar graphs indicating 
distribution of outbreak size pre- and post-SIAs. Pie graphs indicating vaccination status of 
laboratory-confirmed cases were suggested as additionally useful analysis. 

2.9 Roundtable discussion on strengthening case-based AFP and measles surveillance 
and transforming new VPD surveillance into a public health surveillance framework 

Dr Steve Cochi facilitated a roundtable discussion that focused on two questions: 

(I) What is public health surveillance? 
(2) How can we link surveillance of different VPDs? 

In regard to the first question, a distinction was made between special studies and public 
health surveillance. Special studies are frequently time limited, are resource intensive, collect 
detailed information, often involve academicians but variably involve ministry of health or other 
government counterparts. In contrast, public health surveillance is usually ongoing, population 
based and nationwide; it is usually designed and administered by the government to monitor 
trends over time, identifY potential programme weaknesses, and identifY where to target limited 
resources most effectively. Data collected are usually more limited than in special studies and 
include only information required for decision-making. As such, public health surveillance data, 
whether from field or laboratory investigations, must be timely, analysed and interpreted 
periodically, and communicated regularly to public health officials responsible at different levels 
for tactical and strategic decision-making and effective progranune management. 

In regard to the second question, country representatives were asked where responsibility 
for surveillance lies. For Cambodia, Mongolia and VietNam, EPI was responsible for managing 
VPD surveillance. For China, Japan, the Lao People's Democratic Republic, Malaysia, 
Papua New Guinea and the Philippines, VPD surveillance was conducted by an entity outside of 
the immunization programme. Countries reported variable success in the sharing of data between 
those responsible for VPD surveillance and immunization programme officials. A number of 
country experiences were shared to reveal effective methods of data sharing. These methods 
included: (1) holding periodic meetings (at least quarterly) for relevant stakeholders to share 
data; (2) publishing relevant data regularly (i.e. weekly or monthly); (3) designating one official 
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as responsible for coordinating data sharing and feedback; ( 4) designing an organizational 
structure that places relevant departments under one leader; (5) involving nongovernmental 
organizations (NGOs) and other partners in data collection and sharing; and (6) instituting 
electronic web-based reporting and data-sharing mechanisms. 

Country representatives were also asked to describe how epidemiologic and laboratory 
systems coordinate and share data. Responses included: (I) use of e-mail and facsimiles; 
(2) weekly or monthly meetings of laboratory and epidemiology officials to share data and/or 
reconcile data bases; and (3) quarterly expert panel meetings in which epidemiologic and 
laboratory data are reviewed case by case. 

2.10 Integrated VPD surveillance plans of action 

Dr Sniadack provided an overview of the Region's strategic goals to assist countries in the 
development of plans of action (PO As). Regional goals include maintaining polio eradication; 
achieving measles elimination, hepatitis B control and NT elimination; appropriately introducing 
new and underutilized vaccines; strengthening routine immunization services; and accelerating 
control of rubella and CRS. Common strategic approaches to achieve most of these goals include 
the need to conduct high-quality case-based surveillance. For some of these strategic approaches, 
indicators have been developed to demonstrate programme performance (e.g. for AFP/polio, 
measles and rubella); however, for several others (e.g. diphtheria, pertussis, NT, acute CNS 
infection, diarrhoea), indicators still need to be defined. 

Examples of surveillance performance categories common to most diseases/syndromes 
under surveillance include completeness of passive reporting, adequate investigations, adequate 
specimen collection, laboratory quality, sensitivity and timeliness. Strategies for effective 
surveillance and programme monitoring could include forming intersectoral committees or 
advisory bodies, establishing norms and standards (including case investigation forms, 
protocols, data entry and management systems) conducting training, standardizing investigation 
and supervision parameters, supporting laboratory functioning, conducting advocacy, and 
conducting monitoring and evaluation activities. Each strategy would be accompanied by a 
budget. 

Preparing a budget for integrated surveillance requires not only identifYing the component 
strategies, but also determining specific numbers of staff and expected cases by administrative 
unit to estimate overall costs related to training, investigation, supervision and specimen shipping 
costs. 

The draft Strategic Plan for Measles Elimination by 2012 was reviewed as an example for 
country VPD surveillance plans. Countries were asked to prepare similar plans and budgets for 
surveillance incorporating measles, AFP and other surveillance as appropriate. Participating 
countries formed working groups that included EPI, surveillance and laboratory staff to review 
and then present the status, challenges and plans (with budgets) to optimize VPD surveillance. 
Budgets were suggested to incorporate needs for an intersectoral committee or advisory body, 
developing norms and standards including case investigation forms, protocols, data entry and 
data management, training, investigation, laboratory support, supervision, social mobilization, 
and monitoring and evaluation. A summary of submitted draft budgets is included as Annex 3. 

2.10.1 Cambodia 

Cambodia introduced measles vaccine in 1986. The country was heavily endemic until 
2000, when 12 327 measles cases were reported. S!As were conducted in 2000, 2004 and 2007. 
Children between nine and 59 months were targeted in the 2007 SIA, with 105% coverage 
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reported. The government plans to carry out a follow-up SIA in 2011. Reporting of measles cases 
comes from health centre staff, private clinicians, schools and communities. The provincial 
health department supervisor is responsible for investigating suspected measles cases and 
collecting blood specimens, in collaboration with health centres or hospital outpatient 
departments. Zero reporting from the province to national level is conducted weekly. 

Challenges include increased numbers of reported rash and fever cases, increasing 
adequate specimen collection beyond the current 60% level, and addressing the limited human 
and financial resources for suspected case investigation and specimen collection. 

Cambodia's budget for its surveillance plan was estimated at US$ 206 900 for the period 
2008-2012. As costs for testing kits were not submitted, the attached budget includes Western 
Pacific Regional Office estimates of the cost of measles and rubella testing kits (US$15 000 per 
year) in the budget. 

2.10.2 China 

China recently completed national measles surveillance guidelines for case-based measles 
surveillance. Currently, two communicable disease reporting systems exist in China for measles: 
(1) a national notifiable diseases reporting system (NNDRS), and (2) case-based measles 
surveillance with laboratory-testing of reported cases. An extensive laboratory network exists for 
measles testing, with 331 laboratories at the prefecture level, 31 provincial laboratories and one 
national measles laboratory. Together, these laboratories tested more than 70 000 specimens and 
sequenced more than 300 measles virus isolates in 2007. 

Challenges include integrating special surveillance systems with the NNDRS, collecting 
serologic specimens from at least 80% of measles cases, achieving the indicator target for timely 
investigations (i.e. investigation at least 80% of measles cases within 48 hours ofreport), 
conducting training of health staff on new surveillance guidelines, and improving data 
management and analysis skills at all levels. 

China's budget for its surveillance plan was estimated at US$ 31.3 million for the period 
2008-2012, of which US$ 1.95 million was requested from donors to support surveillance 
training, laboratory and monitoring and evaluation. 

2.10.3 Japan 

Japan's status and progress towards measles elimination was extensively reviewed in a 
recent publication.4 A five-year national measles elimination plan was approved by the Japanese 
Government in December 2007. It outlines strategies for maintaining high routine MCVl and 
MCV2 coverage for children who are I year and 4-6 years of age, respectively. Activities 
include: an advocacy and communication campaign; school entry checks of immunization status 
and review of immunization status during annual student physical examinations; supplemental 
immunization for 13- and 18-year-old persons from 2008 to 20 12; recommending that medical 
and teaching staff receive measles vaccine; establishing legal requirements for measles case
based reporting; encouraging laboratory diagnosis of all suspected measles cases; and expanding 
the measles laboratory network among local public health laboratories. Monitoring of these 
activities will be conducted by national and local measles elimination councils. 

4 
CDC. Progress towards measles elimination- Japan, 1999-2008. MMWR, 2008, 

57(38): I 049-1052. 
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The Japanese Government will shoulder all costs related to implementation of its strategic 
plan. 

2.1 0.4 Lao People's Democratic Republic 

Strengthening surveillance in the Lao People's Democratic Republic faces numerous 
challenges. These include insufficient quantity and quality of human resources, with frequent 
staff turnover, limited communication, weak coordination among vertical systems and partner 
interests, limited laboratory capacity, and limited budget. Plans for addressing these challenges 
include: requesting more staff from government; integrating training activities; improving data 
management and analysis, as well as monitoring and supervision, in a coordinated way among 
several surveillance systems; upgrading laboratory facilities; expanding sentinel surveillance for 
acute CNS disease, including active case finding during EPI outreach; promoting community 
involvement in identifYing and reporting cases; establishing a Field Epidemiology Training 
Program (FETP); and increasing the surveillance budget to implement these plans. 

The total budget for plans to strengthen surveillance in the Lao People's Democratic 
Republic during the period 2008-2012 was estimated to be US$ 627 000. 

2.10.5 Malaysia 

Malaysia has provided a two-dose schedule with MMR at 12 months and seven years of 
age since 2002. MCVI coverage was 95% in 2007 and 90% in 2006. The most recent SIA, 
conducted in 2005 for 17-year-olds, achieved 95% coverage. In 2004, an SIA targeting 4 793 400 
children aged 7 to 15 years achieved 93% coverage. Case-based surveillance is conducted 
through on-line notification, and special investigations are conducted for outbreaks. In 2007, 
Malaysia achieved a discarded measles rate of 3.0 per I 00 000 population, and 95% of specimens 
had results available within seven days of receipt by the laboratory. Data for other indicators 
have not been submitted to the Western Pacific Regional Office. 

Challenges for achieving measles elimination include increasing immunization coverage 
and maintaining a cold chain in remote areas, as well as a shift in age of susceptible population. 
Challenges in training and creating awareness include high staff turnover, including the private 
sector, and establishing expertise in genotyping and tissue culture for measles by laboratory staff. 
Specific surveillance challenges include poor data sharing from private and academic health 
facilities, maintaining a reverse cold chain for specimens, high costs for specimen shipment to 
WHO regional reference laboratories and strengthening the laboratory to conduct isolation and 
genotyping. 

The total budget for plans to improve integrated surveillance in Malaysia was estimated to 
be US$ 429 700 from 2008 to 2012. 

2.10.6 Mongolia 

Mongolia has made great progress towards measles elimination, having conducted SIAs 
six times since 1997 and case-based surveillance for measles since 1996. Laboratory testing for 
suspected measles cases began in 2002. According to national laboratory data, the number of 
reported rash and fever cases increased from 167 in 2005 (with specimens collected from 100% 
of cases), to 1251 in 2006 (with specimens collected from 69.8% of cases), to 6379 in 2007 (with 
specimens collected from 31.8% of cases). The number ofigM-positive cases was 26, 13 and 12 
in 2005, 2006 and 2007, respectively. According to case-based measles surveillance data in 2007, 
only 135 suspected measles cases were reported, of which only 7% had adequate samples and 12 
were laboratory confirmed; none had adequate investigation. 
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Mongolia's strategies for improving surveillance include: updating and distributing 
protocols; establishing a better data management system; conducting refresher training for health 
staff in rural areas; providing case investigation forms, specimen collection kits, shipping 
containers and funding for transportation to lower levels; strengthening the laboratory through 
additional staffmg, supplies and refresher training; and improving supervision and monitoring . 
Quarterly meetings between surveillance and laboratory staff are planned, as is improved 
information, education and communication (IEC) to the public. 

Mongolia's 2008-2012 budget for its plan to strengthen integrated surveillance was 
estimated at US$ 508 000. 

2.10.7 Papua New Guinea 

Routine MCV coverage has ranged from 48% to 60%. Case-based, laboratory-supported 
surveillance in Papua New Guinea began in 2007 and includes 19 sentinel sites. Over 1000 
suspected measles cases are reported annually; a suspected measles case is defined as acute fever 
and rash. 

Challenges to strengthening surveillance include limited human and financial resources. 

Papua New Guinea plans to increase the number of sentinel sites from 19 provincial 
hospitals to 44 sites including an additional 25 district hospitals. With additional sites, Mongolia 
aims to ensure that 90% of health centres complete case investigation forms, achieve laboratory 
accreditation in 2008, and improve communication and coordination between laboratories, 
surveillance and immunization staff. 

Papua New Guinea's budget for its surveillance plan was estimated to be US$ 470 000. 

2.1 0.8 Philippines 

The Philippines conducted high-quality SIAs in 2004 and again in 2007. Challenges to 
measles surveillance include low performance, as measured by standard indicators in 2007: 48% 
specimen collection rate, 9% adequate investigation rate, and discarded measles rate of0.4 per 1 
million population. Surveillance data may not be used optimally, and human resources dedicated 
to VPD surveillance are limited. Moreover, clinicians may not be aware of the need to confirm 
suspected measles cases with serologic testing, and specimen collection kits are not readily 
available at the local level. Integration of laboratory, surveillance and programme activities needs 
strengthening. 

Strategies include enhancing integrated capacity-building, coordination, monitoring and 
feedback. Operational guidelines for integrated plans and activities among the laboratories, 
surveillance and immunization programme will be established and disseminated. Resource 
mobilization will be undertaken for specimen transport to the national laboratory, for 
procurement of Dried Blood Spot specimen collection and processing, and for transitional human 
resource support. 

The Philippines' estimated budget for its plan to strengthen measles surveillance and 
laboratory support includes US$ 320 000 for human resource support and US$ 185 400 for 
laboratory support, totalling US$ 505 400 for the period 2008-2012. 
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2.10.9 VietNam 

VietNam's EPI and VPD surveillance is managed in four regions: (1) northern region (29 
provinces, coordinated by the National Institute of Hygiene and Epidemiology [NIHE]), (2) 
southern region (20 provinces, coordinated by Pasteur Institute, Ho Chi Minh City), (3) central 
region (11 provinces, coordinated by Pasteur Institute, Nha Trang), and (4) Highlands region 
(four provinces, coordinated by Institute of Hygiene and Epidemiology, Highlands). VPD 
surveillance consists of active case-based surveillance for AFP, NT and measles from the district 
level, and sentinel surveillance for acute CNS disease (two provincial hospitals) and rotavirus 
diarrhoea (three hospitals). 

Challenges include high staff turnover; inadequate collaboration between preventive and 
curative health systems; Jack of data from private, military and police services; inadequate 
laboratory network; and limited budget. 

Plans for strengthening VPD surveillance include establishing an advisory body for 
national VPD surveillance; developing guidelines and standards for integrated VDP surveillance; 
training and re-training to strengthen laboratory capacity; and managing, analysing, interpreting 
and using data at all levels. 

Plans are also envisioned for strengthening AEFI surveillance and response, and for 
strengthening collaboration among EPI and other Ministry of Health departments, preventive and 
curative systems, health and other sectors, and with NGOs and international partners. 

VietNam did not submit a draft budget. 

3. RECOMMENDATIONS 

3.1 Measles and rubella 

High-quality surveillance that is confirmed by satisfying standard performance indicators 
is critical to monitor the effectiveness of measles elimination activities, identify residual chains 
of measles virus transmission and determine whether chains of transmission are due to endemic 
or imported measles virus. Surveillance for rubella may be conducted as part of measles 
surveillance. 

(1) Countries and areas are encouraged to use standard indicators and targets related to 
incidence, surveillance performance and population immunity for monitoring progress towards 
measles elimination and surveillance. Ten indicators recommended by the Western Pacific 
Regional Office for national and regional use are attached (Table 1). Feedback on the usefulness 
of these indicators should be provided within one year to the Regional Office for discussion at 
the next TAG meeting. 

(2) Member States with continually highly endemic measles virus transmission, or very large 
countries with highly endemic provinces, may intensify case-based surveillance and monitor 
surveillance performance indicators gradually until measles incidence reaches a level at which 
achieving some indicators (e.g. adequate investigation and specimen collection from at least 80% 
of reported cases and collection of specimens for virus isolation and genotyping from 80% of 
transmission chains) is feasible. 
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(3) Countries and areas without highly endemic measles virus transmission are encouraged to 
collect the core variable data needed to calculate indicators for monitoring case-based measles 
surveillance performance subnationally and nationally, and to share these data monthly with the 
Regional Office. This may require revision of existing case investigation forms and updating 
databases. Very large countries should also share data from the second administrative level (i.e., 
province) when these subnationallevels have achieved relatively low levels of measles virus 
transmission. 

( 4) To ensure sensitive reporting of suspected measles cases, reporting units should extend to 
the local health facility level. 

(5) Frequent communication is necessary among EPI managers, surveillance managers, and 
laboratory officials to compare data and reconcile discrepancies. Unique Epidemiologic 
Identification (EPID) numbers should be used for each suspected case to facilitate comparison of 
data and prevent data errors. 

(6) All countries should ensure that rubella serology testing is conducted for all suspected 
measles cases that are IgM negative for measles. 

(7) Surveillance for congenital rubella syndrome should be developed and or strengthened to 
establish current levels of disability resulting from rubella infection and to monitor impact of 
rubella vaccine introduction and/or use. 

3.2 Poliomyelitis and AFP surveillance 

(I) Countries should strive to maintain or re-establish high-quality acute flaccid paralysis 
(AFP) surveillance that satisfies recommended performance indicators (including laboratory 
performance indicators) at the national and subnationallevels 

3 .3 Maternal and neonatal tetanus elimination and neonatal tetanus surveillance 

(I) Countries should strengthen surveillance for neonatal tetanus at district level and establish 
case investigation and response systems to identity patterns of risk and inform elimination 
strategies. 

3 .4 Diphtheria and pertussis 

(I) Countries should consider conducting case-based surveillance for diphtheria and pertussis, 
particularly when DTP3 coverage reaches 90% or higher or if incidence of these diseases is 
believed to be low. Outbreaks of these diseases should be investigated with collection and 
analysis of case based data from suspected cases regardless of overall estimated disease 
incidence or DTP3 coverage. 

3.5 Surveillance for diseases targeted by new and underutilized vaccines 

( 1) All countries should establish or strengthen appropriate surveillance systems with 
laboratory support to document disease burden, where needed, and to monitor impact of vaccine 
introduction and any unanticipated impact of vaccination programmes on the disease 
epidemiology in the post-introduction stage. At least one national laboratory should be 
designated to test for pathogens targeted by priority new vaccines. As of 2008, these pathogens 
would include S. pneumoniae, Hib, Japanese encephalitis virus and rotavirus. 



-24-

(2) A regional sentinel surveillance network should be established, incorporating the national 
sentinel surveillance sites and laboratories for rotavirus and acute CNS infections (for Hib, JE, 
meningococcus and pneumococcus. Data collected through these sites should be reported on a 
monthly basis to the Western Pacific Regional Office so that they may be shared with all 
Member States. 

(3) To estimate actual burden of disease and monitor impact of vaccine introduction on disease 
epidemiology, countries should identify national hospital morbidity and mortality data sources 
and, if available, monitor hospital data collected nationwide on admissions for meningitis/ 
encephalitis and acute watery diarrhoea. Efforts should be made to ensure completeness and 
accuracy ofthese data. These data should be collected and reported, by appropriate age groups, 
based on disease epidemiology. Discussions on more standardized reporting are underway. 

(4) New vaccine surveillance systems should be incorporated into existing public health VPD 
surveillance systems in accordance with GFIMS recommendations. 

# 
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Annex 3A. Summary Plan and Estimated Costs to Strengthen Integrated Surveillance, WPR 2008-12 

Planned area"' 2008 2009 2010 2011 2012 TOTAL 

Committees 22,286 22,386 25,442 25,644 28,802 $124,560 

Norms/Standrds 37,286 40,286 16,285 21,287 25,287 $140,431 

Training 982,039 988,000 973,962 983,050 970,075 $4,897,126 

Investigation 5,816,613 4,452,277 3,005,347 1,579,049 1,576,113 $16,429,400 

Lab 1,090,669 1,090,800 1,085,471 1,080,638 1,085,957 $5,433,535 

Supervision 862,689 863,713 864,95( 866,328 861,275 $4,318,955 

Soc Mob 488,079 486,857 484,836 481,885 481,899 $2,423,556 

Monitor/Eva! 469,879 469,857 477,836 469,885 469,899 $2,357,356 

Total $9,301,669 $7,946,328 $6,458,303 $5,039,892 $5,031,420 $33,767,562 

• description of planned areas on p. 18 of the report 



Annex 38. Summary Plan and Estimated Costs to Strengthen Integrated Surveillance, 

Cambodia, 2008-12 

Planned area 2008 2009 2010 2011 2012 TOTAL 

Committees 

Norms/Standards 

Training 10,000 21,000 10,000 21,000 10,000 $72,000 

Investigation 53,250 117,563 118,941 120,388 121,907 $532,049 

Lab 20,000 0 10,000 0 0 $30~ 

Supervision 5,250 5,513 5,788 6,078 0 $22,629 

Soc Mob 

Monitor/Eva! 

Total $88,500 $144,076 $144,729 $147,466 $131,907 $656,678 



Annex 3C. Summary Plan and Estimated Costs to Strengthen Integrated Surveillance, China, 2008-12 

Planned area zoos 2009 2010 2011 2012 TOTAL 

Committees 14,286 14,286 17,142 17,144 20,002 $82,86(1 

Norms/Standrds 14,286 14,286 14,285 14,287 14,287 $71,431 

Training 820,039 820,000 819,962 820,050 820,075 $4,100,126 

Investigation 5,714,563 4,285,714 2,857,006 1,428,661 1,428,706 $15,714,651 

Lab 950,029 950,000 949,971 950,038 950,057 $4,750,095 

Supervision 800,039 800,000 799,962 800,050 800,075 $4,000,126 

Soc Mob 442,879 442,851 442,836 442,885 442,899 $2,214,356 

Monitor/Eva! 462,879 462,857 462,836 462,885 462,899 $2,314,356 

Total $9,219,000.00 $7,790,000.00 $6,364,000.00 $4,936,000.00 $4,939,000.00 $33,248,000 



Annex 30. Summary Plan and Estimated Costs to Strengthen Integrated Surveillance, 

Lao PDR 2008-12 

Planned area 2008 2009 2010 2011 2012 TOTAL 

Committees 2,000 2,000 2,000 2,000 2,000 $10,000 

Norms/Standrds 5,000 5,000 0 6,000 0 $16,000 

Training 35,000 35,000 35,000 35,000 35,000 $175,000 

Investigation 4,800 5,000 5,400 6,000 6,500 $27,700 

lab 8,640 8,800 9,500 10,200 10,900 $48,040 

Supervision 38,400 39,200 40,200 41,200 42,200 $201,200 

Soc Mob 24,200 25,000 25,000 25,000 25,000 $124,200 

Monitor/Eva! 5,000 5,000 5,000 5,000 5,000 $25,000 

Total $125,048 $127,009 $124,110 $132,411 $128,612 $627,140 



Annex 3E. Summary Plan and Estimated Costs to Strengthen Integrated Surveillance, 

Malaysia 2008-12 

Planned area 2008 2009 2010 2011 2012 TOTAL 

Committees 1,000 1,100 1,300 1,500 1,800 $6,700 

Norms/Standrds - 10,000 - - 10,000 $20,000 

Training 45,000 45,000 45,000 45,000 45,000 $225,000 

Investigation 2,000 2,000 2,000 2,000 2,000 $10,000 

Lab 28,000 28,000 28,000 28,000 28,000 $140,000 

Supervision 1,000 1,000 1,000 1,000 1,000 $5,000 

Soc Mob 1,000 1,000 1,000 1,000 1,000 $5,000 

Monitor/Eva! 2,000 2,000 10,000 2,000 2,000 $18,000 

Total $80,000 $90,100 $88,300 $80,500 $90,800 $429,700 



Annex 3F. Summary Plan and Estimated Costs to Strengthen Integrated Surveillance, 

Mongolia 2008-12 

Planned area 2008 2009 2010 2011 2012 TOTAL 

Committees 5,000 5,000 5,000 5,000 5,000 $25,000 

Norms/Standrds 18,000 11,000 2,000 1,000 1,000 $33,000 

Training 20,000 15,000 12,000 10,000 8,000 $65,000 

Investigation 40,000 40,000 20,000 20,000 15,000 $135,000 

Lab 60,000 40,000 20,000 20,000 20,000 $160,000 

Supervision 10,000 10,000 10,000 10,000 10,000 $50,000 

Soc Mob 12,000 10,000 8,000 5,000 5,000 $40,000 

Monitor/Eva! $0 

Total $165,000 $131,000 $77,000 $71,000 $64,000 $508,000 



Annex 3G. Summary Plan and Estimated Costs to Strengthen Integrated Surveillance, 
Philippines 2008-12 

Planned area 2008 2009 2010 2011 2012 TOTAL 

Committees $0 

Norms/Standrds $0 

Training $0 

Investigation $0 

lab 0 40,000 44,000 48,400 53,000 $185,400 

Supervision $0 

Soc Mob so 
Monitor/Eva! so 
Total $0 $40,000 $44,000 $48,400 $53,000 $185,400 



Annex 3H. Summary Plan and Estimated Costs to Strengthen Integrated Surveillance, 

Papua New Guinea 2008-12 

Planned area 2008 2009 2010 2011 2012 TOTAL 

Committees 

Norms/Standrds 

Training 52,000 52,000 52,000 52,000 52,000 $260,000 

Investigation 2,000 2,000 2,000 2,000 2,000 $10,000 

Lab 24,000 24,000 24,000 24,000 24,000 $120,000 

Supervision 8,000 8,000 8,000 8,000 8,000 $40,000 

Soc Mob 8,000 8,000 8,000 8,000 8,000 $40,000 

Monitor/Eva! $0 

Total $470,000 
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