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· NOTE 

The views expressed in this report are those of the participants in the Hands-on Training on th~ 
Laboratory Diagnosis of Japanese Encephalitis and do not necessarily reflect the policies of the 
World Health -Organization. 

This report has been prepared by the World Health Organization Regional Office for the Western 
Pacific for the participants of the Hands-on Training on the Laboratory Diagnosis of Japanese 
Encephalitis, which was held in Seoul, Republic ofKorea from 15 to 19 June 2009. 
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SUMMARY 

The first Hands-on Training on the Laboratory Diagnosis of Japanese Encephalitis (JE) for 
WHO-designated JE laboratories in the Western Pacific Region was held at the Korea Centers 
for Disease Control and Prevention (KCDC) in Seoul, Republic of Korea, from 
15 to 19 June 2009. The training was attended by 11 participants from the national laboratories 
of Cambodia, China, Malaysia, the Philippines and VietNam (HaNoi and Ho Chi Minh City). 
Technical support was provided by temporary advisers from KCDC, United States Centers for 
Disease Control and Prevention (US CDC), National Institute of Infectious Diseases (NIID) of 
Japan, and Program for Appropriate Technology in Health (PATH), as well as from the WHO 
Secretariat. 

The objectives of the workshop were: 

(1) to build knowledge and skills of WHO national JE laboratory staff in: 

(a) performing enzyme-linked immunosorbent assay (ELISA) for laboratory 
diagnosis of JE, 

(b) carrying out laboratory quality assurance for JE diagnosis; and 

(2) to familiarize the participants with the structure of the WHO JE laboratory network, 
accreditation scheme and criteria and with JE laboratory data management and reporting to 
Western Pacific Regional Office. 

The five-day hands-on training was the first step towards establishing a JE laboratory 
network in the Region to build the capacity for JE ELISA testing, leading to improved JE 
surveillance and JE vaccination programmes in the Region. 

On day one, three sessions consisting of general lectures and country presentations from 
one global specialized and two regional reference laboratories were followed by a tour of the 
training facility. For the training, two ELISA readers and washers located in the training facility 
were used. 

On day two, the first practical session using serum samples was held using Panbio JE
Dengue Immunoglobuline M (IgM) Combo ELISA kits. In-house assays from the National 
Institute of Hygiene and Epidemiology (NlliE) and Pasteur Institute (PI) in VietNam and a 
Beixi kit produced in China were also used in parallel. 

On day three, the second practical session using cerebrospinal fluid (CSF) samples were 
held using Panbio JE-Dengue IgM Combo ELISA kits, in-house assays from NIHE and PI in 
VietNam and the Beixi kit from China. A lecture on specimen collection and shipping followed 
the practical session. 

On day four, repeat testing for serum samples using Panbio JE-Dengue IgM Combo 
ELISA kits was conducted. A lecture on JE laboratory data reporting was followed by country 
presentations from Cambodia and the Philippines 

On day five, country presentations by Malaysia and VietNam (HaNoi and Ho Chi Minh 
City) were followed by lectures on the laboratory testing algorithm used in the global specialized 
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laboratory in US CDC, discussions on laboratory results and course assessment and quiz. The 
first proficiency testing samples were distributed to all participating laboratories. 
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1. INTRODUCTION 

In the Western Pacific Region ofWHO, 11 countries with a total population of 1.74 billion 
.are at risk for Japanese encephalitis (JE) infection. These include six countries with known 
epidemics and background endemic transmission, where human disease has been partially or 
fully controlled with human vaccination (Australia, China, Japan, Malaysia, the Republic of 
Korea and VietNam). Two countries, Cambodia and the Lao People's Democratic_ Republic, 
have demonstrated endemic JE transmission but have not yet introduced JE vaccine. In addition, 
three countries are presumed to have endemic transmission, but the disease burden is not clearly 
documented (Brunei Darussalam, the Philippines, Papua New Guinea). Transmission may be 
geographically limited in some countries, as in Australia and Malaysia. 

The greatest reduction of cases has occurred in VietNam and China, both of which have 
long-term JE immunization programmes. However, there may be substantial underreporting, and 
the actual number of total annual cases in the Region may vary from 20 000 to 40 000. 

Major progress has been made in JE control in the Western Pacific Region in the 1990s 
and 2000s. Human disease has largely been eliminated in Australia, Japan and the 
Republic of Korea, where sustained vaccination programmes protect 11% of the total regional 
population at risk. China also has recorded a more than 90% decline in JE cases since the 1980s 
with the introduction of government-supported, low-fee JE immunization in high-risk provinces. 
Users fees for Expanded Programme on Immunization (BPI) vaccinations, including JE vaccine, 
were abolished in China in 2005, and a decision was taken in December 2007 to introduce JE 
vaccine nationwide for eligible children by 2010. A similar decision was taken by VietNam, 
which reports the second highest number of JE cases in the Western Pacific Region. 
Immunization programme expansions in these two countries will ultimately protect 82% of the 
Region's population from JE. 

Disease burden has yet to be established in other low-income countries due to poor disease 
surveillance infrastructure. Low-income countries demonstrate the greatest need for JE control 
support. In many countries, there is no routine surveillance and, in those that do have 
surveillance activities, there are few resources to introduce vaccine when JE disease is 

. demonstrated. Cambodia plans to introduce routine immunization with the live attenuated SA 
14-14-2 JE vaccine in three provinces in 2009, with nationwide expansion in coming years. The 
Philippines is establishing sentinel hospital surveillance. Efforts are being made to restart 
surveillance in the Lao People's Democratic Republic and Papua New Guinea. 

To introduce the JE vaccination programme to the population in the Western Pacific 
Region, surveillance data are essential. To generate reliable surveillance data, .clinically 
diagnosed cases should be confirmed by appropriate laboratory tests. Recognizing that laboratory 
diagnostic support is critical for establishing JE disease burden, infori:ned decision-making for 
use of vaccine and for monitoring performance of JE vaccination programmes, a regional plan to 
establish the Japanese encephalitis laboratory network was discussed during the 17th meeting of 
the Technical Advisory Group on Immunization and Vaccine Preventable Diseases in the 
Western Pacific Region, held in July 2008. The following recommendations were rriade: 

(1) A training workshop for the laboratory diagnosis of JE in the Region should be 
organized by early 2009. 
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(2) Laboratory reporting forms for JE network laboratories should be developed and 
distributed by 2008, and a laboratory information system should be established to facilitate 
data management by early 2009 (Annex 4). 

Based on these recommendations, a week-long hands-on training was held for all national
ltwf':l TF. nf':twnrk lAhnrAtnriF:s tn h11ilil thF: r.ApAr.itiF:s ofn~tion~ll~bor~tory st~ffin the Region in 
JE enzyme-linked immunosorbent assay (ELISA) testing and laboratory quality assurance 
procedures at the Korea Centers for Disease Control and Prevention (KCDC), Seoul, 
Republic ofKorea from 15 to 19 June, 2009. Twelve participants from WHO-designated JE 
laboratories in Cambodia, China, the Lao People's Democratic Republic, Malaysia, the 
Philippines, and VietNam were invited to the training, but one from the 
Lao People's Democratic Republic could not attend. The 11 participants were trained for 
performing JE ELISA and quality assurance for five days. 

1.1 Objectives 

(1) To build knowledge and skills of national Japanese encephalitis (JE) laboratory 
staff in performing ELISA for laboratory diagnosis of JE and laboratory quality assurance 
for JE diagnosis. 

(2) To familiarize the participants with the structure and requirement of WHO JE 
laboratory network and JE laboratory data management. 

To enhance the performance level of the JE laboratory network, special attention was 
given to further standardize the laboratory data management system and to establish a support 
system for equipment maintenance, for distribution of selected supplies, and for implementation 
of standardized approaches on internal quality assurance. 

1.2 Participants 

The training was attended by 11 participants from WHO-designated national JE 
laboratories from Cambodia (2), China (2), Malaysia (1), the Philippines (2), and VietNam 
(HaNoi [2] and Ho Chi Minh City [2]). In addition to support from the WHO Secretariat, 
temporary advisers from KCDC, United States Centers for Disease Control and Prevention 
(US CDC), National Institute of Infectious Diseases (NIID) of Japan, Program for Appropriate 
Technology in Health (PATH) and KCDC attended the training as facilitators . 

2. PROCEEDINGS 

2.1 Training programme 

A timetable of the training is attached as Annex 2. 

Dr Hyungrae Kim, Director-General of Korea National Institute of Health, welcomed the 
participants and opened the hands-on training workshop with an introductory speech. The 
objectives of the training were presented by Dr Youngmee Jee, Scientist, WHO Regional Office 
for the Western Pacific. 

The training consisted of one day of general lectures and four days of practical sessions, 
discussions-and country presentations. 
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The fust proficiency test samples were distributed to all participating laboratories at the 
end of the training. A USB including copies of all presentations made during the training, 
worksheets and all related materials was distributed upon the completion of the workshop. 

2.2 Lecture sessions 

The presentations during the lecture sessions are attached in Annex 5. 

2.2.1 Session 1: JE/AES surveillance and laboratory 

DrY oungmee J ee gave an overview of JE and acute encephalitis syndrome (AES) 
surveillance in the Western Pacific Region. She reviewed the typical epidemic pattern, 
seasonality, geographic distribution, and clinical aspects of JE/AES. She also briefly summarized 
and presented the estimated burden of disease including morbidity, mortality and sequelae by 
IE/ AES. The different status of JE vaccination among the Western Pacific Region countries were 
presented, and future plans for improving surveillance, JE vaccine introduction in the Region, 
and collaboration of surveillance and newly established JE laboratory network were briefly 
mentioned. 

Dr Asheena Khalakdina, Programme Officer, Program for Appropriate Technology in 
Health, introduced PATH's experience with a multinational JE project over the last five years. 
Integrated surveillance of JE and other bacterial meningitis has been perfomied in Cambodia, 
China, and Bangladesh, and additional sentinel surveillance will be initiated in selected countries 
soon. A comparative study of commercially available diagnostic kits for JE was completed in 
Nepal, and the result was briefly summarized. Introduction and integration of JE vaccine into 
routine immunization programmes will be supported in selected countries byPATH. 

Dr Florian Marks, International Vaccine Institute (IVI), gave an overview of !VI's JE 
programme. He reviewed the results of field surveillance from Ha Tay province, VietNam with 
descriptions of seasonal variation, relationship with rice cultivation and vaccine effectiveness 
from a case-control study. He also discussed another JE project implemented by IVI in the 
Democratic Republic ofKorea together with Haemophilus injluenzae type b (Hib) vaccination. 
Training of scientific personnel and procurement of laboratory equipment were accomplished 
before the implementation of pilot vaccination. 

Dr Myung-Guk Han (KCDC), Dr Tomohiko Takasaki (NIID, Japan) and 
Dr Huanyu Wang (China CDC) gave presentations on their experiences with national JE 
surveillance. These presentations covered current surveillance methods, recent data, laboratory 
diagnostic tools, current problems and future plans. 

In the Republic of Korea, JE is classified as a Category II National Notifiable Disease. The 
JE vaccination programme was initiated in 1968 and fewer than 10 cases per year were reported 
since JE vaccination was integrated into the National Immunization Programme in 1983. The 
Republic of Korea has 48 vector surveillance sites all over the country. With detection of JE 
cases and surveillance of animal host, an epidemic forecast programme was established in 197 5. 

In Japan, the JE surveillance system is supported and analysed by a Geographic , 
Information: System, which includes animal host surveillance data and human case detection. 
After Japan introduced JE vaccine into their school vaccination programme in 1976 and National 
Immunization Programme (NIP) in 1995, the number of annual JE cases has been reduced to less 
than 10 per year. A new Vera cell derived inactivated JE vaccine has been available in Japan 
since June 2009. 
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In China, JE is one of 39 notifiable diseases designated by the Government. A web-based 
online reporting system for JE cases was launched in 2007. Geographic/age distribution of 
detected JE cases, the type of vaccine for mass campaign, laboratory diagnostics, and national 
surveillance system in China were presented. A case study of the JE outbreak in Yuncheng was 
also presented with the laboratory investigation results. 

2.2.2 Session 2: Role of the JE laboratory network 

Dr Youngmee Jee presented the situation and issues surrounding the IE laboratory 
network in the Western Pacific Region. The proposed objectives of JE laboratory network are: 
(1) to develop standard laboratory diagnosis; (2) to establish a laboratory network at regional, 
national and subnationallevels; (3) to provide training resources/facilities; (4) to provide 
reference materials and expertise; and (5) to serve as a bank of IE virus and reference sera. To 
achieve these objectives, global specialized laboratories (GSLs), regional reference laboratories 
(RRLs), and natio~allaboratories should be coordinated harmoniously. 

The responsibilities of laboratories at each level were also discussed. National 
laboratories, for example, have the closest link with National Immunization Programme and 
surveillance staff and are responsible for: (1) testing each specimen from a suspected case, 
(2) reporting results to a higher authority, (3) forwarding samples to RRL for confirmation, 
(4) storing samples and (5) participating in a quality assurance programme. 

In addition to performing the functions of the national laboratory, regional reference 
laboratories are responsible for: (1) confirming results from national laboratories; 
(2) characterizing viral strains; (3) forwarding selected samples to GSL for validation; 
(4) conducting laboratory test for immunologic and genetic assay; (5) participating in laboratory 
networking, quality assurance and quality control (QA/QC), and training; (6) performing 
differential diagnosis with other pathogens; and (7) managing the logistics_ of proficiency panels, 
reagents and consumables. The functions ofGSL are: (1) supporting the regional laboratory 
network; (2) confirming results from national laboratories and RRLs; (3) validating and/or 
evaluating laboratory tests; ( 4) providing technical support and staff training for the network; 
(5) standardizing/refining laboratory techniques; (6) coordinating QA/QC activities; and 
(7) conducting a genetic investigation of the IE virus, 

Dr Y oungmee J ee gave an overview of the current status of IE laboratories in the Western 
Pacific Region and their 2009-2010 plans. Netvo.:ork laboratories should report aggregate data 
and case line-lists to the WHO Regional Office by the 1Oth of every month for the previous 
month. 

Mr David Featherstone presented the role of the IE laboratory network for the IE/AES 
surveillance system and challenges to the laboratory differential diagnosis. The key components 
of a successful vaccine preventable disease laboratory network, such as standardization of 
procedures, quality assurance, communication and coordination, were also discussed. 

Dr Barbara Johnson presented the scope of work of the Division of Vector-Borne 
Infectious Diseases (DVBID) in US CDC, which serves as a GSL. The work of DVBID includes 
research, epidemiologic investigation, diagnostic laboratory services, laboratory training, sample 
collection and reagent production, diagnostic test development, and evaluation of commercially 
developed assays. Dr Johnson will coordinate the validation of available IE in-house kits by 
preparing panels of serum and cerebrospinal fluid (CSF) samples and sending them to major IE 
laboratories with IE in-house ELISA kits. 
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Mr David Featherstone outlined the QA/QC programme for the WHO JE laboratory 
network. The importance of accuracy/ credibility of laboratory test was emphasized along with a 
brief introduction of each methodology/device used in JE laboratories. 

2.2.3 Introduction to JE IgM assays 

Mr David Featherstone presented an introduction to IgM assays for JE, while 
Ms Jamie Robinson, US CDC, explained the step-by-step procedures for the Panbio JE-Dengue 
lgM Combo ELISA assay. 

2.2.4 Presentations by national JE laboratories 

The country presentations are included in Annex 6. 

2.2.4.1 Cambodia 

Dr Am Chanthan from the National Institute of Public Health Laboratory (NIPH) 
presented the JE sentinel surveillance system in Cambodia. In 2006, Cambodia CDC, NIPH, 
National Immunization Programme/Ministry of Health, PATH and WHO initiated hospital-based 
sentinel surveillance for suspected meningoencephalitis (ME) among children under 15 years of 
age. Six hospitals were selected and the Panbio JE-Degue lgM Combo ELISA kit was used for 
laboratory testing for JE. Both sera (paired) and CSF samples were collected from 907 cases of 
suspected JE/ AES during three years. Primary and confirmatory testing were conducted in NIPH 
and US CDC. Among CSF samples sent to US CDC/DVBID for JE confirmatory testing, 
samples with negative JE lgM were sent to US CDC/Meningitis and Vaccine Preventable 
Diseases Branch (MVPDB) for further investigation of bacterial pathogens such as Hib, 
streptococcus pneumonia and meningococcus. 

2.2.4.2 Malaysia 

Ms Aziah Ibrahim from the Institute of Medical Research (IMR) presented the JE country 
report of Malaysia. Since the 1950s, JE has been recognized as an endemic disease in Malaysia. 
Laboratory-based JE surveillance showed that 85% of JE victims were children, aged 5 to 15 
years. In Malaysia, the JE vaccination programme was integrated into routine EPI within 
Sarawak, whereas the "ring vaccination" method was adopted for Peninsular Malaysia and 
Sabah. Diagnostic methods that are available in IMR are hemagglutination inhibition test, IgM 
capture ELISA for antibody detection, viral isolation using suckling mice and C6/36 cells and 
molecular test are also used in other institutes or universities in Malaysia. 

2.2.4.3 Philippines 

Ms Analisa Bautista presented JE surveillance in the Philippines. JE is considered to be 
endemic in the Philippines but the burden of disease has not been investigated yet. In 2006, 
sentinel surveillance for meningitis/encephalitis was initiated in collaboration with the WHO 
Regional Office. However, too few samples have been collected since JE sentinel surveillance 
was initiated in 2006. To have an appropriate number of samples for laboratory analysis, sentinel 
surveillance sites are encouraged to collect more samples from meningoencephalitis (ME) 
patients and JE surveillance should be included as a part of national EPI in the Philippines. The 
WHO national JE laboratory was established in March 2009. 

2.2.4.4 VietNam 
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Ms Huynh Thi Kim Loan presented the status of JE and the laboratory network in southern 
VietNam. In southern VietNam, the provincial laboratories use only MAC-ELISA (PI in-house 
kit) for serological testing of samples from JE-suspected cases; however, Pasteur Institute can 
also perform HI, virological testing, reverse transcriptase-polymerase chain reaction (RT-PCR) 
and real time RT-PCR in addition to MAC-ELISA. She reviewed recent results of confirmed JE 
cases, vector ~urvelllancc, d11d auiw<tl1o~l ~w vc::illaul.;c:: Jutiug the la~l 10 yt::a!~ . Tugt::lltt::l w .ill! 
JE laboratory testing, the JE vaccination rate has increased in Southern VietNam. All children 
under 5 years of age in southern VietNam will have the benefit of JE vaccination by 2011. 

Dr Do Phuong Loan presented the situation of JE in northern VietNam. Assays used by 
the National Institute of Hygiene and Epidemiology (NIHE) for the laboratory diagnosis of JE 
include: HI, MAC-ELISA, Plaque Reduction Neutralization Test (PRNT) for serology testing, 
virus isolation using suckling mouse and cell lines and RT-PCR sequencing. She also discussed 
the results of JE surveillance over the past 10 years, which depict the heterogeneity of the 
epidemic pattern between northern and southern VietNam. 

2.3 Practical sessions 

The hands-on training, which was conducted in the training laboratory ofKCDC, 
consisted of three days of practical sessions. Participants practised in pairs. The instructions and 
protocols for the practical sessions are provided in Annex 4. 

The first practical session allowed participants to practise using the Panbio JE-Dengue 
IgM Combo ELISA kits to examine serum samples. Three participants from the JE laboratories 
in VietNam and China, however, used in-house assays or commercial kits brought to the 
training. Each participant was given 11 serum samples (25uL) consisting of JE-positive, dengue
positive and negative samples. All participants completed their laboratory assays and results 
from each participant were analysed, compared and validated. 

The second practical session was conducted to process 11 CSF samples (40uL). The 
validity of final results had improved since the first day of training. 

The third session involved processing 11 serum samples again. All the participants 
achieved satisfactory results with their own assays. 

During the incubation time of each practice round, participants learnt how to calibrate and 
maintain micropipettes and ELISA equipment for laboratory quality assurance and control. 

After each practical session, participants practised data input, analysis and management. In 
addition to analysing Panbio JE-Dengue IgM Combo ELISA results data, the participants 
compared the results of the Panbio kit with those of in-house assays and the Beixi kit. 

At the end of training, the first regional proficiency panel samples were given to 
participants. The samples consisted of six serum samples (25uL) and five CSF samples (40uL). 
Participants were requested to submit the results within 14 days using appropriate assays that are 
used in their own laboratory. 

3. CONCLUSIONS 

3.1 General 
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3.1.1 The two main objectives ofthe training were fully achieved during five days of 
intensive, hands-on practical sessions, lectures and group work. By the end of the workshop, all 
participants were able to perform JE ELISA testing, had knowledge of quality assurance, and 
were familiar with the structure and requirements of the WHO JE laboratory network and JE 
laboratory data managem~nt. 

3.1 .2 To enhance the performance level of the JE laboratory network, special attention should 
be given to further standardize the laboratory data management system and to establish a support 
system for equipment maintenance and for distribution of selected supplies. 

3.2 Evaluation of workshop 

3.2.1 Overall, the participants were positive in their feedback; the workshop met its objectives 
and the schedule and administrative arrangements were well organized. The workshop 
participants were encouraged to contact each other, the facilitators and the Regional Office to 
follow-up practical issues such as quality assurance, data reporting and data management to 
further strengthen JE laboratory activities in the Region. 

3.2.2 The training ran smoothly throughout the practical and lecture sessions. The participants 
were keen to complete all the tasks and to understand topics addressed during the training. The 
topics covered throughout the workshop were relevant to the needs of the participants. 

3.2.3 The training schedule provided adequate time for performing the practical procedures at 
a reasonable pace and for information sharing among the participants. The duration of each 
presentation also allowed adequate time for further discussion on theoretical and technical issues. 
Informal discussions were encouraged for participants to share their own ideas and thoughts. 

3.2 Main outcomes of the training 

3.2.1 All participants became familiar with the Panbio JE-Dengue Combo IgM ELISA assay, 
analysis and validation of results, calibration and maintenance of micropipettes and ELISA 
equipment, laboratory quality assurance and quality control, and laboratory data reporting and 
management. 

3.2.2 The training provided an opportunity to understand the roles and responsibilities of 
national and regional laboratories as a member of the WHO JE laboratory network such as 
participation in accreditation and quality assurance programmes including proficiency testing. 

3.2.3 The training also provided a chance to compare the performances of two in-house assays 
from VietNam and the Beixi kit from China using the same panel of samples. 

3 .2.4 Workshop participants were encouraged to contact one another, facilitators and the 
WHO Regional Office for technical advice and support. 

3.3 Follow-up of the workshop 

3.3 .1 At the end of the workshop, participants with the necessary import permits carried home 
the first proficiency panel samples. Participants were asked to report the results of proficiency 
panel samples within 14 days of their arrival at the laboratory. All laboratories that participated 
in the training reported results within 14 working days; one laboratory that missed the training 
reported results after 14 days. 
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3.3.2 The results of the first proficiency panel samples received from nine network 
laboratories and two other laboratories in the Region (Namru-2 in Cambodia and Mahosot 
Hospital in the Lao People's Democratic Republic) were finalized by February 2010. Three 
laboratories in Japan and VietNam (HaNoi and Ho Chi Minh City) used in-house assays, and 
China used the Beixi kit. All other network laboratories in the Region used Panbio kits. The 
rofmltll of four laborutoricll ming non-Panbio UllllUY3 were compared with the rc3Ult3 of 
laboratories using the CDC assay. Two laboratories scored 82%, one laboratory 91%, one 
laboratory 100%. The results of seven laboratories using Panbio kits were compared with the 
results of CDC using Panbio kits. All laboratories except two scored 100%. One laboratory 
scored 91% and the other laboratqry 82%. 
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ANNEX2 
HANDS-ON TRAINING ON THE LABORATORY DIAGNOSIS OF JAPANESE ENCEPHALITIS 

Seoul, Republic of Korea 
15-19 June 2009 

ENGLISH ONLY 

TIMETABLE 

HANDS-ON TRAINING ON THE LABORATORY DIAGNOSIS OF 
JAP~NESE EN®EF!Ji.ALITJS 

Workshop fer ttle E·st~bJishment of t e JaRanese Enee_phalitis 
Labarator;y Network in the Western Pacitrc Region 

1~-~·9 June 2009 

I Manday, 15 June,2009 Daj 1 

08.30 REGISTRATION 

08.45 Completion of Pre assessment Questionnaire 

09.00 Opening Remarks KCDC Director 

09.10 Workshop Objectives Youngmee 

09:20 Self Introduction of participants & Administrative announcements 

Session 1: JE I AES Surveillance and Laboratory 

09:30 AES surveillance : WPRO experience Youngmee(WPRO) 

09:50 JE Surveillance- PATH Experience Asheena (PATH) 

10:10 JE programmes in lVI Florian Marks (lVI) 

10:30 Coffee break 

11:00 JE surveillance and laboratory activities in Korea KCDC 

11:20 JE surveillance/laboratory activities in Japan N/10 

11:40 JE surveillance/laboratory activities in China eeoc 

12:00 Discussion 

12.30 Lunch 



Session 2: Role of the laboratory network 
discussion) 

(15 min presentation, 5 mins 

13:30 JE WPR Laboratory Network Youngmee (WPRO) 

13:50 Role of the laboratory in AES surveillance David (WHO/HQ) 

14.1 0 Role of the GSL in AES surveillance Barbara( US CDC) 

14:30 Quality assurance and proficiency in the laboratory David (WHO/HQ) 

15:00 Coffee Break 

Session 3: Introduction of JEV lgM assays 

15:30 General introduction to lgM assays. David I Barbara 

16:00 Lecture I Demonstration of JEV lgM ELISA assay (serum) Jaimie (US CDC) 

16:30 Tour of laboratory/ demonstration of ELISA equipment 

17:30 Assessment of the day and Adjourn for the day 

Question for the night 

08.30 Introduction for the ELISA practical 

08:45 Laboratory practice: JEV lgM ELISA test 
(During Incubation times) Calibration, maintenance of ELISA equipment, 
micropipettes, etc 

David & others: Participants 

12~00 Lunch break 

13:30 Laboratory practice: JEV lgM ELISA test .............. continued 

15.30. Coffee break 

16.00. JEV lgM ELISA reading and calculation of results Participants 

17.00 Evaluation of ELISA test results & Discussion David/All facilitators 

17.30 Day's evaluation and adjourn for the day 

Question for the night 

08.30 Discussion of day 2 activity 



09.00 Lecture I Demonstration of JEV lgM ELISA assay (CSF) 

09.30 Laboratory practice: CSF lgM ELISA test Participants 

(During Incubation times) Calibration, maintenance of ELISA equipment, 
micropipettes, etc 

David & others: Participants 

10.00 Coffee break 

10.30 Laboratory practice: JEV lgM ELISA test .............. continued 

12.00 Laboratory practice: JEV lgM ELISA test .............. continued 

13.00 Lunch break 

14:00 Laboratory practice: lgM ELISA ............................... continued 

15.00 JEV lgM ELISA reading, calculation and interpretation of results 

15:30 Coffee break 

15.45 Evaluation of ELISA test results & Discussion David I All facilitators 

16.15 Specimen collection. preparation and shipment for virus isolation and serology: 

17.00 Day's evaluation and adjourn for the day 

Question for the night 

08:30 Discussion on Day 3 activity 

08:45 Laboratory practice: ELISA (serum samples) 

Presentation by National JE laboratories: 
(During incubation time): Cambodia, Laos, Philippines 

10.30 Coffee break 

11.00 Laboratory practice: ELISA Continued 

KCDC 

Participants 

(During Incubation times) Calibration, maintenance of ELISA equipment, 
micropipettes, etc David & others: Participants 

12.30 Lunch 

13.30 Evaluation of ELISA test results & Discussion 



14.30 AES Data management and reporting requirements Youngmee 

Practical session on data entry Participants 

17.30 Day's evaluation and adjourn for the day 

Take home quiz and course assessment 

I FrJ'day, 19 J~.tne 2'00-9 D~y 5 

08.30 Discussion on previous day activity Day 4 (Return Quiz) 

09.00 Presentation by National JE laboratories: Malaysia, Vietnam (2) 

10.30 Coffee break 

11.00 Global specialized lab testing methods 
(ELISA, PRNT, and decision algorithm) 

Barbara 

11.30 Consolidation of laboratory test results and classification David I Youngmee 

12.30 Lunch 

13.30 Course assessment and quiz facilitators/participants 

15.30 Coffee Break 

16:00 Next steps Round table 

16.30 Closing ceremony 

17:00 Distribution of proficiency panels and kits to network labs 



ANNEX3 

PROCEDURE FOR PANBIO JE -DENGUE lgM COMBO ELISA 

1) Bring all the samples and the reagents required for ELISA to room temperature . 

. 2) Dilute 1 Oft.l of F~ntigt>:n into 2.5ml of antigen diluent in 15ml tubc3 (1/250 dilution) 
Prepare dilutions separately for JE and DENGUE antigen. 

3) Mix required amount of JE and DENGUE antigen separately with an equal amount of 
Mab tracer in 15ml tubes. 
Leave it at room temperature until use. Discard any unused antigen. 

4) Remove required number of wells and insert them into the frame. 

5) Dilute positive, negative controls, JE and DENGUE calibrators and serum samples as 
follows using 1.5ml screw capped vials: 
lOJLl of control I sample in 1000p1 of serum diluent ( 11100 dilution) 

6) Transfer 100JLl of diluted controls and serum samples into respective wells and enter 
accordingly in the template. 

7) Cover the plate with aluminum foil and incubate at 37°C for 1 hour. 

8) Preparation of wash buffer : 
Dilute 1 part of wash buff~r concentrate in 19 parts of distilled water. 

9) Wash the plate 6 times with the diluted wash buffer 

10) Add lOOJLl of JE antigen- Mab complex and DENGUE antigen- Mab complex prepared 
earlier into the respective wells. 

11) Cover the plate and incubate for 1 hour at 37°C. 

12) Wash the plate 6 times with the diluted wash buffer. 

13) Add 1 OOJLl ofTMB into each well . Cover the plate. 

14) Incubate for 10 minutes in dark at room temperature. 

15) Add 100JLl of stop solution into each well. · 

16) Read the absorbance at a wavelength of 450nm with a reference filter of 
600- 650 nm within 30 minutes. 



.. 
CALCULATIONS: 

1) Calculate the average OD of the calibrators added in triplicate. 

2) Calculate the cut-off value: 

Cut-off value= Mean absorbance of the calibrators X calibration factor (batch specific) 

3) Calculate index value of the sample: 

Index value= OD of sample 
Cut -off value 

4) Calulate the Pan- Bio units of the sample: 

Pan -Bio units = Index value of sample X 10 

INTERPRETATION OF PAN-BIO UNITS: 

JE JE Dengue Dengue Interpretation 
panbio IgM Panbio IgM 
units result units result 
<9 Neg < 9 Neg No detectable IgM antibody. The result does not rule out 

the infection. An additional sample should be collected 
in 7'-14 days and the test carried out again if early 
infection is suspe_cted. 

<9 Neg 9-11 Eqv Samples should be re-tested 
.· 

9-11 Eqv <9 Neg Samples should be re-tested 

9-11 Eqv 9-.11 Eqv Samples should be re-teste~ 

<9 Neg >11 Pos Calculate JE/ Dengue ratio : 

9-11 Eqv >11 Pos Ratio= JE Panbio units 
> 11 pos <9 Neg Dengue Panbio units 
>11 pos 9-11 Eqv 

>11 pos > 11 Pos 
Interpretation of JE I Dengue ratio : 

1) > = 1 Presence of detectable IgM antibody 
presumptive infection with JE 

2) < 1 Presence of detectable IgM antibody 
presumptive infection with Dengue 



PROCEDURE FOR JEV CheX ELISA 

1) Bring all the. samples and the reagents required for ELISA to room temperature. 

2) Take the required number of wells and insert them into the frame. 

3) Add 1 OOttl of diluent to all the wells. 

4) Well A1 serves as blank. 

5) Add 10 ttl of negative control into wells B 1 , C 1 , D 1. 

6) Add IOttl of positive control into wells E1 , Fl. 

7) Add 10ttl ofweakpositive control into wells G1, HI. 

8) Pipette 10ttl of each test CSF sample into respective well and enter into the template 
accordingly. 

9) Cover the plate with the aluminum foil and incubate for 1 hour at 3 7°C. 

1 0) Preparation of wash buffer.;. 
Dilute 50ml of wash buffer concentrate in 1 OOOml of distilled water. 

11) Wash the plate 5 times with the diluted wash buffer. 

12) Add 1 OOttl of ready to use antigen provided in the kit 

13) Incubate for 1 hour at 37°C. 

14) Wash the plate 5 times with the diluted wash buffer. 

15) Add 1 OOttl of diluted biotinylated antibody to each well . 
( For dilution refer Table 1 ) 

16) Incubate for 30 minutes at 37°C. 

17) Add 100 ttl of diluted streptavidin - peroxidase conjugate to each well. 
(For dilution refer Table 2 ) 

18) Incubate at room temperature for 15 minutes . 

19) Wash the plate 5 times with the diluted wash buffer. 



20) Add 1 OOJ.!.l of diluted substrate into each well. 
( For dilution refer Table 3 ) 

21) Incubate for 10 minutes in dark at room temperature. 

22) Add 1 OOJ.!.l of stop solution to each well. 

23) Read the absorbance at 450nm with 630nm as reference filter within 60 minutes. 

CALCULATIONS: 

Calculate the ELISA units using the formula provided below: 

ELISA units= Test OD value- Mean OD of negative control X 100 
Mean OD of weak positive control- Mean OD of negative control 

VALIDITY CRITERIA : 

1) OD ofNegative control should not exceed 0.200 (i.e.< 0.200) 

2) OD of Positive control should be not less than 0.800(i.e > 0.800) 

3) OD of Weak positive control should be between 0.200-0.800 

INTERPRETATION OF RESULTS: 

ELISA units Interpretation 
> 30 Negative 
30-99 Flavivirus positive 
>= 100 JE positive 



Table 1: Dilution ofbiiotinylated antibody 

Number of Volume of 1 Ox biotinylated Volume of 
wells used monoclonal antibody to be diluent(in ml) 

used(in J.d) 
8 100 0.9 
16 200 1.8 
24 300 2.7 
32 400 3.6 
40 500 4.5 
48 600 5.4 
56 700 6.3 
64 800 7.2 
72 900 8.1 
80 1000 9.0 
88 1100 9.9 
96 1200 10.8 

Table 2: Reconsitution of streptavidin peroxidase conjugate and its dilution. 

1. Add 150 J.d of streptavidin peroxidase diluent to sreptavidin peroxidase concentrate( 1 OOx 
concentrate ) . Mix well. 

2. Refer to Table below 

Number of Volume of 1 OOx reconsituted sreptavidin Volume of 
Wells used Peroxidase conjugate(in Ji.l) Diluent( in ml) 

8 10 1.0 
16 20 2.0 
24 30 3.0 
32 40 4.0 
40 50 5.0 
48 60 6.0 
56 70 7.0 
64 80 8.0 
72 90 9.0 
80 100 10.0 
88 110 11.0 
96 120 12.0 



Table 3 :Dilution of substrate 

Pr~prm': th~ snl11tinn j11st h~fnr~ 11s~ Dil11t~ th~ s11hstrM~ in th~ 1" ml tnh~ prnvirl~rl in thr: 
kit. 

2. Refer to Table below 

Number of Volume of 20x substrate( in j.tl) Volume of 
wells used Diluent( in ml) 

8 50 1.0 
16 100 2.0 
24 150 3.0 
32 200 4.0 
40 250 . 5.0 
48 300 6.0 
56 350 7.0 
64 400 8.0 
72 450 9.0 
80 500 10.0 
88 550 11.0 
96 600 12.0 
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Ohjr.r.tivr. 

1.1 The aim of the procedm·e being described, expressed clearly 
and concisely. 

2 Scope: 

2.1 The operating unit that will apply the procedure, and the field of application of the 
procedure. 

3 Definitions: 

3.1 The meaning of the principal terms used in the procedure stated. 

4 General description: 

4.1 Each SOP should be drawn up clearly, without ambiguity, . 
so that it can be lmderstood by staff with and without experience. Each step for 
pelioiming the activity that is regulated by the procedure should be described in 
detail. Flow diagrams may be used to complement the description. 

5 Safety conditions: 

5.1 These should reflect the safety measures and conditions to be 
kept in mind for the com'!ct execution of the SOP. Material Safety Data Sheets should 
be included tor hazardous chemicals used. 

6 Documentation: 

6.1 The fom1 or protocol in which the data and measurements involved 
in the procedures should be recorded. 

7 References and documents: 

7 .I The references used to draw up the SOP. 

8 Responsibility 

8.1 Persons responsible for carrying out the objective of this SOP 



Name of the Assay : Panbio JE & DEN lgM combo ELISA Plate ID : .. ..... .. .. .. . .. ·-········· ····· · 
Batch No. of the Kit.. .. .. ... ....... ... . . Date: .... .. ..... ........ .... ........ .. ... . 
Lot No. of the Kit.. .... .... ...... .. .. ... . Assay Performed by: .... ... .... ... .. . . 
Expiry date of Kit.. .... ........... ..... . Name of Lab : .. ..... .. .... .... ..... .. .. . 

1 2 3 4 5 6 7 8 9 10 11 12 
Sample JE DEN Sample JE DEN Sample JE DEN Sample JE DEN Sample JE DEN Sampe JE DEN 

ID ID ID 

A Negative 
Control 

8 Positive 
Control 

c CAL 1 

D CAL2 

E CAL3 

F 

G 

H 

Mean OD value of JE calibrator : .. .... ..... .... ... .... .. .. .... . 
Mean OD value of DEN calibrator: ...... ... .... .... .. .. ........ . 

JEV Cut-Off value ( Mean OD of Calibrator X JE Calibration factor) = 
DEN Cut-Off value (Mean OD of Calibrator X DEN Calibration factor) = 

Determining the Validity : JE Pos Control OD value = .. .. .. .. ..... ; 
Of the Test JE Cut-Off value 

ID ID 

JE Calibration factor (Batch specific) : ...... .... .. ... . 
DEN Calibration factor (Batch specific) : .... ....... .... . 

DEN Pos Control OD Value = .. .. .. ... .... .. 
DEN Cut-Off value 

Interpretation of Validity : TEST VALID I TEST NOT VALID 

ID 





~· , -·-
I?,!~,Ob i 6' ' 

532 Seventeen Mile Rocks Rd, Sinnamon Park, Brisbane, OLD 4073 Australia 
T +61 7 3363 7100 F +61 7 3363 7199 E panbio@panbio.com 
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JAPANESE ENCEPHALITIS - DENGUE lgM COMBO ELISA TEST 
(E-JED01C) 

INTENDED USE 
The Panbio Japanese Encephalitis- Dengue lgM Combo ELISA is 
for the qualitative presumptive detection of lgM antibodies to 
Japane!e encephalili3 and dengue viru!l in !lcrum a!l an aid in the 
clinical laboratory diagnosis of Japanese encephalitis and dengue 
virus infection in patients with clinical symptoms consistent with 
encephalitis or dengue fever. This assay is a serological aid to 
diagnosis of Japanese encephalitis or dengue infection and 
positive results should be confirmed by PRNT or current CDC 
guidelines. 

Assay performance characteristics have not been established for 
automated instruments. 

INTRODUCTION 
Japanese encephalitis (JE) and dengue are mosquito borne 
viruses belonging to the family Flaviviridae and the serological 
complex of Japanese encephalitis. JE is a common cause of 
human viral encephalitis in temperate and tropical regions 
throughout the world1

. JE has been implicated in periodic 
outbreaks of encephalitis cases throughout Asia and the Western 
Pacific countries and hence poses a major public health problem. 

JE infection has an incubation period of 6-12 days2 and results in 
an acute illness with symptoms including fever, convulsions and a 
depressed level of consciousness and coma3

. With JE infection 
there is a high fatality rate and high prevalence of neurological 
sequelae in those who survive the acute illness. Though JE 
infections can have serious side effects there is a high ratio of 
asymptomatic to symptomatic infections• .. 

JE is transmitted to humans by infected mosquitoes and is 
maintained in infected invertebrate reservoirs. In domestic animals 
such as swine and horses, JE infection causes still births, 
encephalitis and occasionally death5

. 

Dengue is found in large areas of the tropics and sub-tropics. 
Transmission is by mosquito, principally Aedes aegypti and Aedes 
a/bopictus. Dengue virus infection causes a spectrum of clinical 
manifestations ranging from unapparent to fatal haemorrhagia 
disease. Classic dengue or breakbone fever is characterised by 
the sudden onset of fever, intense headache, myalgia, arthralgia 
and rash. A diphasic febrile course is common, as is insomnia and 
anorexia with loss of taste or bitter taste. Dengue haemorrhagia 
fever and dengue shock syndrome are severe complications often 
associated with a second serotype infection. 

Detection of lgM antibodies to dengue virus by ELISA is a 
valuable procedure, particularly in second and subsequent 
infections where the occurrence of complications is high. Serum 
lgM antibodies can be detected from dengue patients as early as 
three to five days after the onset of fever and generally persist for 
30 - 90 days, although detectable levels may be present eight 
months post-infection. 

The Panbio Japanese Encephalitis - Dengue lgM Combo ELISA 
offers an improvement in diagnosis of JE. Serological cross
reactivity across the flavivirus group is common4

'
6

, however, in 
clinical trials with the Panbio Dengue lgM Capture ELISA we have 
observed limited cross-reactivity with JE. Therefore a 2-well 
Dengue- JE result can be utilised to form a presumptive dengue 
or JE diagnosis. 

PRINCIPLE 
Each serum sample is added to 2 wells of the Assay Plate. Serum 
antibodies of the lgM class, when present, combine with anti
human lgM antibodies attached to the polystyrene surface of the 
microwell test strips (Assay Plate). Concentrated Japanese 
encephalitis and dengue 1-4 antigens are diluted separately to the 
correct working volume with Antigen Diluent. The antigens are 
produced using an insect cell expression system and 
immunopurified utilising a specific monoclonal antibody. An equal 
volume of the HRP-conjugated monoclonal antibody (MAb) is 
added to each diluted antigen, which allows the formation of 
antigen-MAb complexes. Residual serum is removed from the 
Assay Plate by washing, and complexed antigen-MAb is added to 
the assay plate: JE-MAb complex to one well and Dengue-MAb 

complex to the other well of sample duplicates. After incubation, 
the microwells are washed and a colourless substrate system, 
tetramethylbenzidine/hydrogen peroxide (TMB/HzOz) is added. 
Th"' 'tllb'ttrt~tP. i't hydmlyc:~>rl hy thP Pn7ym~> ::mrl thP rhrnmno~>n 
changes to a blue colour. After stopping the reaction with acid, the 
TMB becomes yellow. Colour development is indicative of the 
presence of the respective anti-flavivirus lgM antibodies in the test 
sample. 

MATERIALS PROVIDED 

1. Anti-human /gM Coated Microwells - (Assay Plate) Microwells 
are coated with anti-human lgM antibodies (12x8 wells). 
Ready for use. Unused microwells should be resealed 
immediately and stored in the presence of desiccant. Stable at 
2-8°C until expiry. 

2. Japanese Encephalitis Antigen (Recombinant) - One Purple
capped vial, 150 IJL concentrated JE viral antigens. Unused 
diluted antigen must be discarded. Concentrated antigen is 
stable at 2-8°C until expiry. 

3. Dengue 1-4 Antigens (Recombinant) - One Clear-capped vial, 
150 IJL (Blue) concentrated dengue viral antigens 1, 2, 3 and 
4. Unused diluted antigen must be discarded. Concentrated 
antigen is stable at 2-8°C until expiry. 

4. Wash Buffer Concentrate - One bottle, 60 ml of 20x 
concentrate of phosphate buffered saline f£H 7.2-7.6) with 
Tween 20 and preservative (0.1% Proclin r ). Crystallisation 
may occur at low temperatures. To correct, incubate at 37°C 
until clear. Mix well. Dilute one part wash buffer concentrate 
with 19 parts of distilled water. Diluted buffer may be stored 
for one week at 2-25°C. 

5. Serum Diluent - Two bottles, 50 mL (Pink). Ready for use. 
Tris buffered saline (pH 7.2-7.6) with preservatives (0.1% 
ProclinrM) and additives. Stable at 2-8°C until expiry. 

6. Antigen Diluent- One Blue-capped bottle, 50 ml. Ready for 
use. Phosphate Buffer containing preservatives (0.1% 
Proclin™ and 0.005% gentamycin). Stable at 2-8°C until 
expiry. 

7. HRP Conjugated Monoclonal Antibody Tracer- One bottle, 7 
ml (Yellow). Ready for use. Horseradish peroxidase 
conjugated monoclonal antibody tracer with preservative 
(0.1% Proclinm) and protein stabilisers. Stable at 2-8°C until 
expiry. 

8. Tetramethylbenzidine TMB - One bottle, 15 ml. Ready for 
use. A mixture of 3,3',5,5'-tetramethylbenzidine and hydrogen 
peroxide in a citric acid citrate buffer (pH 3.5-3.8). Stable at 2-
80C until expiry. 

9. Positive Control Serum - One Black-capped vial, 200 IJL 
human serum (contains 0.1% sodium azide and 0.005% 
gentamycin sulphate). Stable at 2-8°C until expiry. 

10. Dengue Calibrator Serum- One Orange-capped vial, 400 IJL 
human serum (contains 0.1% sodium azide and 0.005% 
gentamycin sulphate). Stable at 2-8°C until expiry. 

11. JE Calibrator Serum - One Red-capped vial, 400 IJL human 
serum (contains 0.1% sodium azide and 0.005% gentamycin 
sulphate). Stable at 2-8°C until expiry. 

12. Negative Control Serum - One White-capped vial, 200 IJL 
human serum (contains 0.1% sodium azide and 0.005% 
gentamycin sulphate). Stable at 2-8°C until expiry. 

13. Stop Solution - One bottle, 15 mL Ready for use. 1M 
Phosphoric acid. Stable at 2-25°C until expiry. 

ProclinTM 300 is a registered trademark of Rohm and Haas Company. 

1K (Xn • Hannful) Control and Calibrator Sera Safety Precaution: 
Concentration of sodium azide in these components is classified as 
harmful and subject to the following risk phrases (R22, R32) "Harmful 
if swallowed" and "Contact with acids liberates very toxic gas." 
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ADDITIONAL MATERIALS REQUIRED BUT NOT PROVIDED 
(1) Accurate adjustable micropipettors with disposable pipette 

tips (5-1 000 IJL capacity) 
(2) Deionised water 
(3) Microplate washing system 
(4) Microplate reader with 450 nm filter 
(5) Timer 
(6) Graduated cylinder 
(7) Flask 
(8) Test tubes or microtitre plate for serum dilutions 
(9) Glass or plastic tubes or vials for diluting antigen 

PRECAUTIONS 
FOR IN VITRO DIAGNOSTIC USE 
(i) All human source material used in the preparation of 

controls has been tested using FDA approved methods for 
antibody to human immunodeficiency virus 1 & 2 (HIV 1 & 
2), hepatitis C (HCV) as well as hepatitis B surface antigen 
and found to be negative. However no test method can offer 
complete assurance and all human controls and antigen 
should be handled as potentially infectious material. The 
Centers for Disease Control and Prevention and the 
National Institutes of Health recommend that potentially 
infectious agents be handled at the Biosafety Level27

. 

(ii) This test should be performed on serum only. The use of 
whole blood, plasma or other specimen matrix has not been 
established. 

(iii) It is advised that icteric or lipaemic sera, or sera exhibiting 
haemolysis or microbial growth not be used. 

(iv) Do not heat-inactivate sera. 
(v) All reagents must be equilibrated to room temperature (20-

250C) before commencing the assay. The assay will be 
affected by temperature changes. Do not remove microwells 
from closed bag until they have reached room temperature 
(20-25°C). 

(vi) Dispense reagents directly from bottles using clean pipette 
tips. Transferring reagents may result in contamination. 

(vii) Unused microwells should be resealed immediately and 
stored in the presence of desiccant. Failure to do this may 
cause erroneous results. 

(viii) Substrate System: 
(a) As TMB is susceptible to contamination from metal 

ions, do not allow the substrate system to come into 
contact with metal surfaces. 

(b) Avoid prolonged exposure to direct light. 
(c) Some detergents may interfere with the performance 

of the TMB. 
(d) The TMB may have a faint blue colour. This will not 

affect the activity of the substrate or the results of the 
assay. 

&_WARNING 
(ix) Some kit components contain sodium azide, which may 

react with lead or copper plumbing to form highly explosive 
metal azide compounds. When disposing of these reagents 
through plumbing fixtures, flush with a large volume of water 
to prevent azide build-up in drains. 

(x) Sodium azide inhibits conjugate activity. Clean pipette tips 
must be used for the conjugate addition so that sodium 
azide is not carried over from other reagents. 

FOR FURTHER SAFETY INFORMATION PLEASE REFER TO THE 
MATERIAL SAFETY DATA SHEET (MSDS) AVAILABLE FROM PANBIO. 

SPECIMEN COLLECTION AND PREPARATION 
Blood obtained by venipuncture should be allowed to clot at room 
temperature (20-25°C) and then centrifuged according to the 
Clinical and Laboratory Standards Institute (CLSI), (Approved 
Standard - Procedures for the Collection of Diagnostic Blood 
Specimens by Venipuncture, H3-A5, 2003). 

The serum should be separated as soon as possible and 
refrigerated (2-8°C) or stored frozen ( -20°C or colder) if not tested 
within two days. Self-defrosting freezers are not recommended for 
storage. The use of icteric sera or sera exhibiting haemolysis, 
lipaemia or microbial growth is not recommended. The CLSI 
provides recommendations for storing blood specimens, 
(Approved Standard - Procedures for the Handling and Processing 
of Blood Specimens, H18-A3, 2004). 

TEST PROCEDURE 
Note: Ensure all reagents are equilibrated to room 
temperature (20-25°C) before commencing assay. Performing 
the assay outside the time and temperature ranges provided may 
produce invalid results. Assays not falling within the established 
time and temperature ranges must be repeated. 
Serum Predilution 
(i) Remove the required number of microwells from the foil 

sachet and insert into strip holder. Ten microwells are 
required for Negative Control (N), Positive Control (P) and 
Calibrator (CAL) in triplicate: five for JE test and five for 
Dengue test. Ensure the remaining unused microwells are 
sealed tightly in the foil sachet. Two microwells are required 
for each patient sample. 

(iil Usin<;~ suitable test tubes or a microtitre Plate. dilute the 
Positive Control, Negative Control, Calibrator, and patient 
samples: 

(a) To 10 IJL serum add 1000 IJL of Serum Diluent. Mix well. 
Alternatively, 
(b) To 10 IJL serum add 90 IJL of Serum Diluent. Take 25 !JL 
of the diluted serum and add 225 IJL Serum Diluent. Mix well. 

ELISA PROCEDURE 
See attached figure for summary of method. Note that each 
sample is tested in duplicate, with one well using JE-MAb complex 
and the other well using Dengue-MAb complex in the second 
step. 
(a) Antigen 
(i) Determine the required number of wells for your assay. 

Dilute both antigens 1/250 using the Antigen Diluent. It is 
recommended, as a minimum, to dilute 10 !JL of antigen into 
2.5 mL of Antigen Diluent. A volume of 0.5 mL of diluted 
antigen is required per strip (8 wells). Ensure the remaining 
unused concentrated antigen remains at 2-8°C. 

(ii) Remove the required volume of diluted JE Antigen and mix 
with an equal volume of MAb Tracer in a clean glass or 
plastic vial. Repeat the process with the diluted Dengue 
Antigen in a separate vial, ensuring each vial is well labelled. 
Gently mix the two antigen-MAb Tracer solutions and leave 
at room temperature (20-25°C) until required. Discard any 
unused diluted antigen. 

(b) Assay Plate 

JE (iii) Within 10 minutes after m1x1ng the 
MAb Tracer and diluted antigen, 
pipette in duplicate 1 00 IJL diluted 
patient sample and controls into their 
respective microwells of the assay 
plate. 

(iv) Cover the plate and incubate for 1 
hour at 37°C ±1°C. 

(v) Wash six (6) times with diluted Wash 
Buffer (refer to washing procedure 
below). 

(vi) Mix the antigen-MAb Tracer solution 
before transfer. Pipette 100 IJL of JE 
antigen-MAb complexes into the 
appropriate wells, and 100 IJL of 
Dengue-MAb into the remaining 
wells of the assay plate. 

(vii)Cover plate and incubate for 1 hour 
at 37°C ±1°C. 

(viii) Wash six (6) times with diluted Wash Buffer (refer to 
washing procedure below). 

(ix) Pipette 100 IJL TMB into each well. 
(x) Incubate for 10 minutes at room temperature (20-25°C), 

timing from the first addition. A blue colour will develop. 
(xi) Pipette 100 IJL of Stop Solution into all wells in the same 

sequence and timing as the TMB addition. Mix well. The 
blue colour will change to yellow. 

(xii) Within 30 minutes read the absorbance of each well at a 
wavelength of 450 nm with a reference filter of 600-650 nm. 

Note: If a dual wavelength spectrophotometer is available, set 
the reference filter between 600-650 nm. Reading the 
microwells at 450 nm without a reference filter may result 
in higher absorbance values due to background. 
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WASHING PROCEDURE 
Efficient washing to remove uncomplexed sample or components 
is a critical requirement of the ELISA procedure. 

A. Automated Plate Washer 
(1) Completely aspirate all wells. 
(2) Fill all wells to rim (350 IJL) during wash cycle. 
(3) On completion of 6 washes, invert plate and tap firmly on 

absorbent paper towel to ensure all Wash Buffer is removed. 
(4) Automated plate washers must be well maintained to ensure 

efficient washing. The manufacturer's cleaning instructions 
should be followed at all times. 

B. Manual Washing 
(1) Discard contents of plate in appropriate waste container. 
(?) Fill wP.IIR with wr:~sh hiJffP.r 11sing r1 suitr:~ble squeezP. bottiP.. 

Avoid bubbling of wash buffer as this may reduce wash 
efficiency. Discard Wash Buffer from wells immediately. 

(3) Refill wells with Wash Buffer and discard immediately. 
(4) Repeat step (3) another four times. This will make a total of 

six washes with wash buffer. 
(5) After the final wash, discard contents of wells and tap the 

plate on absorbent paper towel to ensure all Wash Buffer is 
removed. 

QUALITY CONTROL 
Each kit contains two Calibrators, Positive and Negative Control 
sera. Acceptable values for these sera are found on the 
accompanying specification sheet. The Negative and Positive 
Controls are intended to monitor for substantial reagent failure. 
The Positive Control will not ensure precision at the assay cut-off. 
The test is invalid and must be repeated if the absorbance 
readings of either the Controls or the Calibrator do not meet the 
specifications. If the test is invalid, patient results cannot be 
reported. Quality Control (QC) requirements must be performed in 
conformance with local, state, and/or federal regulations or 
accreditation requirements and your laboratory's standard QC 
procedures. It is recommended that the user refer to CLSI C24-A 
and 42 CFR 493.1256 for guidance on appropriate QC practices. 

CALCULATIONS 

IMPORT ANT NOTE: The calibration factor is batch specific 
and different for JE and Dengue. This is detailed in the 
specification sheet. Obtain the calibration factor values 
before commencing calculations. 

Ratios are to be calculated separately for the JE and dengue 
antigen wells using the appropriate calibrator as follows: 

(1) Calculate the average absorbance of the triplicates of the 
Calibrator and multiply by the calibration factor. This is the 
Cut-off Value. 

(2) An index value can be calculated by dividing the sample 
absorbance by the Cut-off Value (calculated in step 1 
above). 

Alternatively; 
(3) Panbio Units can be calculated by multiplying the index 

value (calculated in step 2 above) by 10. 

Index Value= Sample Absorbance 
Cut-off Value 

Example: Sample A Absorbance = 0.949 
Sample B Absorbance= 0.070 

Mean absorbance of Calibrator = 0.802 
Calibration Factor= 0.62 
Cut-off Value= 0.802 x 0.62 = 0.497 

Sample A 
Sample B 

(0.949/0.497) = 1.91 Index Value 
(0.070/0.497) = 0.14 Index Value 

Panbio Units= Index Value X 10 

Sample A 
Sample B 

1.91 X 10 = 19.1 Panbio Units 
0.14 X 10 = 1.4 Panbio Units 

INTERPRETATION OF RESULTS 
Diagnosis of Dengue Infection 
Primary dengue infection is characterised by the presence of a 
significant and I or rising level of lgM 3-5 days after the onset of 
infection. 
The cut-off has been determined using endemic populations from 
South-East Asia I South America and a population from 
Queensland, Australia, of 208 characterised negative (208/409), 
positive (91/409) and disease control samples (110/409). The cut
off was determined by two-graph receiver operating characteristic 
analysis (TG-ROC)8

'
9

. A cut-off ratio of 1.0 was selected based on 
the optimal F value for sensitivity and specificity. 

Diagnosis of JE Infection 
Japanese encephalitis infection is characterised by the presence 
of a !ignifieant and I or ri!ing level of lgM :J-!i day! after the on!et 
of infection. 
The cut-off has been determined using endemic populations from 
South-East Asia and non-endemic populations from Australia and 
the USA, consisting of 317 characterised negative (317/376) and 
positive samples (59/376). The cut-off was determined by two
graph receiver operating characteristic analysis (TG-ROC)8

'
9

. A 
cut-off ratio of 1.0 was selected based on the optimal F value for 
sensitivity and specificity. 

As serological cross-reactivity across the flavivirus group is 
common, the JE or dengue result on its own does not distinguish 
between JE and dengue infection. When examined in conjunction 
with each other, the 2 results can assist in more accurate 
diagnosis. Where reactive results are seen in either the JE or 
Dengue wells (i.e. Panbio Units >11) a JE/Dengue ratio is 
calculated. When this ratio is greater than or equal to 1 a 
presumptive diagnosis of JE infection is indicated whereas a ratio 
less than 1 is presumptive diagnosis of Dengue infection. 

Example: 

JE 

JEwell Panbio Units = 40.1 Panbio Units 
Dengue well Panbio Units = 10.4 Panbio Units 

JE!Dengue Ratio = 40.1 = 2.86 
10.4 

Presumptive infection with JE. 

JE-Dengue lgM Combo Capture ELISA 
Dengue Dengue 

JE lgM 
Panbio Panbio lgM Interpretation 

Result 
Units Units Result 

No detectable lgM antibody. The 
result does not rule out JE or 
dengue infection. An additional 

<9 Neg <9 Neg 
sample should be tested in 7-14 
days if early infection is suspected. 
Further testing should be 
performed to rule out acute 
infection. 

<9 Neg 9-11 Eqv 
Samples should be re-tested (see 
Note 1) 

9-11 Eqv <9 Neg 
Samples should be re-tested (see 
Note 1) 

9-11 Eqv 9-11 Eqv 
Samples should be re-tested (see 
Note 1) 

'I -~ 

<9 Neg >11 Pos Calculate JE/Dengue Ratio: -
JE Panbio Units = JE/Dengue Ratio 

Dengue Panbio Units 

9-11 Eqv >11 Pos 

Interpretation of JE/Dengue Ratio: 
>11 Pos <9 Neg >= 1 Presence of detectable lgM 

antibody, presumptive infection with JE 
virus (see Note 2) 

> 11 Pos 9-11 Eqv 
<1 Presence of detectable lgM 

antibody, presumptive infection with 

>11 Pos >11 Pes 
Dengue virus (see Note 2) 

Note 1: If specimen remains equivocal following repeat testing then the 
specimen should be tested by an alternate method or another patient 
specimen obtained and tested. 
Note 2: Results should be confirmed by PRNT or by using current CDC 
guidelines. 
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The following is a recommended method for reporting the results 
obtained: "The following results were obtained with the Panbio 
Japanese Encephalitis - Dengue lgM Combo ELISA. Values 
obtained with different methods may not be used interchangeably. 
The magnitude of the measured result, above the cut-off, is not 
indicative of the total amount of antibody present." The result 
should be reported as positive, negative or equivocal for either 
dengue or JE, and not as a numerical value. The reported results 
should contain an appropriate interpretation. 

TEST LIMITATIONS 
1. The clinical diagnosis must be interpreted with clinical signs 

and symptoms of the patient. The results from this kit are not 
by themselves diagnostic and should be considered in 
association with other clinical data and patient symptoms. 

2. Population seroepidemiology may vary over time in different 
geographical regions. Consequently, the cut-off may require 
adjustment based on local studies. 

3. Screening of the general population should not be performed. 
The positive predictive value depends on the likelihood of the 
virus being present. Testing should only be performed on 
patients with clinical symptoms consistent with encephalitis or 
dengue fever. 

4. Heterophilic antibodies are a well-recognised cause of 
interference in immunoassays. These antibodies to animal 
lgG may cross-react with reagent antibodies and generate a 
false positive signal. This must be excluded before 
confirmation of diagnosis. 

5. The assay performance characteristics have not been 
established for visual result determination. 

6. This assay employs insect-expressed proteins. The cross
reactivity or interference of human anti-insect antibodies is 
unknown with the assay's results. 

7. All sera demonstrating a positive result by the Panbio JE -
Dengue lgM Combo ELISA should be referred to a reference 
laboratory for confirmation of positivity and epidemiological 
recording. 

8. Serological cross-reactivity across the flavivirus group is 
common. Other flavivirus diseases must be excluded before 
confirmation of diagnosis. In-house studies with sera from 
infected Thai and Vietnamese patients have shown that the 
use of the Panbio JE - Dengue lgM Combo ELISA can be 
used to distinguish between JE and dengue infections. 

9. Secondary dengue infections that are characterised by a 
sharp increase in anti-dengue JgG level with no apparent lgM 
increase will not be detected by the assay and require 
additional testing. 

EXPECTED VALUES 
Infection is characterised by the presence of significant or rising 
levels of lgM 3-5 days after the onset of infection, which can 
persist for 3-5 months. In early infections detectable levels of JgM 
antibodies may be low. Some patients may not produce 
detectable levels of antibody within the first seven to ten days 
after infection. Where symptoms persist, it is recommended that 
patients be re-tested seven days after the first specimen. 

PERFORMANCE CHARACTERISTICS 
360 sera were collected for testing at a reference laboratory of 
international standing in Bangkok, Thailand , and characterised 
using the reference laboratory's in-house lgM and lgG ELISAs. 
The sera included 121 samples which tested positive for JE, 111 
samples which tested positive for primary or secondary dengue, 
and 128 endemic samples which were seronegative for both JE and 
dengue antibodies by ELISA. These sera were tested on the 
Panbio JE-Dengue JgM Combo ELISA to determine the JE and 
dengue lgM antibody status of the sera. The Panbio JE-Dengue 
lgM Combo ELISA results were compared to the JE and dengue 
status of the sera to determine the sensitivity, specificity and 
agreement of the assay relative to the JE or dengue serological 
status. The data is summarised in Table 1. 

Table 1 
JE and Dengue lgM Serological Sensitivity and Specificity of 

Panbio ELISA versus Reference ELISA 
Panbio ELISA 

Serological JE Dengue 
Equivocal Negative Total 

Status Positive Positive 

Negative 2 8 1 117 128 

JE 109 1 7 4 121 

Dengue 
Primary or 1 100 7 3 111 
Secondary 

Tntal 110 111 1!; 124 360 

95% cr· 
Relative Positivity 
Relative JE Sensitivity 
Relative Dengue Sensitivity 
Relative Specificity 
Relative Agreement 
•confidence Interval 

= 211/232 
= 109/121 
= 100/111 
= 117/128 
= 326/360 

= 90.9% 86.5- 94.3% 
= 90.1% 83.3-94.8% 
= 90.1% 83.0- 95.0% 
= 91.4% 85.1-95.6% 
= 90.5% 87.1-93.4% 

REPRODUCIBILITY 
The reproducibility of the Panbio JE-Dengue lgM Combo ELISA 
kit was determined by testing 8 sera in triplicate on three Panbio 
kit batch numbers on three different days. The reproducibility of 
the assay run with JE and dengue antigen was tested separately. 
Within-run, between day, between batch and total precision were 
estimated by analysis of variance (ANOVA Type II) and are 
presented in Tables 2 and 3. 

Sample 

Positive 
Cut-off 

Negative 
#1 

#2 
#3 

#4 
#5 

#6 

#7 
#8 

Sample 

Positive 
Cut-off 

Negative 
#1 

#2 
#3 

#4 
#5 
#6 

#7 

#8 

n 

27 

27 
27 

27 

27 
27 

27 
27 

27 
27 

27 

n 

27 

27 
27 

27 
27 

27 

27 

27 

27 
27 

27 

Table 2 
Panbio JE-Dengue lgM Combo ELISA 

Precision Measures (Using Index Value*) 
JE Antigen 

With in Between Between 
Dav Batch 

*Mean ·so cv •so cv ·so cv 

2.88 0.08 2.6% 0.03 1.0% 0 01 0.5% 

1.1 1 0.05 4.8% 0.00 0.0% 0.00 0.0% 

0.21 0 .04 19 .2% 0.00 0,0% 0.00 0.0% 

2.71 0.11 4.1% 0.00 0.0% 0.00 0.0% 

2,04 0.07 3.6% 0.01 0.4% 0 04 2.1% 

2,36 0.09 3.7% 0.05 2.1% 0.04 1.6% 

1,66 0.05 3.3% 0.04 2.2% 0.05 2.8% 

1,89 0,06 3.1% 0.03 1.4% 0.06 3.4% 

1.62 0.08 5.2% 0.02 1.5% 0.00 0.0% 

0.65 0.03 4.4% 0.02 3.3% 0 01 2,0% 

0.89 0.08 8.9% 0.00 0.0% 0.00 0.0% 

Table 3 
Panbio JE-Dengue lgM Combo ELISA 

Precision Measures (Using Index Value*) 
Dengue Antigen 

Within 
Between Between 

Dav Batch 

*Mea.n •so cv ·so cv ·so cv 

5.06 0.12 2.4 % 0.24 4.7% 0.18 3.5% 

1.00 0.04 4.3% 0.00 00% 0.00 0,0% 

0.20 0.03 14.9% 0.01 7.1% 0.00 0,0% 

3.55 0.13 3.7% 0.13 3,5% 0.14 4.0% 

2.97 0.11 3.8% 0.12 4.2% 0.11 3.8% 

4.83 0.16 3,3% 0,20 4.1% 0.27 5.7% 

1.38 0.05 3.9% 0.06 4,4% 0.09 6.3% 

1.76 0.07 4.1% 0.02 1.3% 0.10 5.4% 

1.97 0,16 8.1% 0.06 3.0% 0.00 0.0% 

0.66 0,03 4.6% 0.00 0.0% 0.04 5.8% 

0.59 0.04 6.3% 0.02 2.5% 0.04 7.0% 

Total 

·so cv 

0.08 2.8% 
0.05 4.4% 
0,04 18.7% 
0.11 4.0% 
0,08 40% 
0.10 4.3% 

0.07 4.4% 
0.08 4 .4% 
0.09 5.4% 
0,04 5,5% 

0.08 8.5% 

Total 

•so cv 

0.28 5.4% 

0.04 3.9% 
0.03 15.5% 

0.20 5.8% 
0.17 6.1% 

0.32 6.7% 

0.10 7.5% 

0.11 6.2% 

0.16 8.3% 

0.04 6.5% 
0.05 8.9% 

All values are calculated from Index values (Cut-off using OD) 
SD = Standard Deviation; CV = Coefficient of Variation 

Note: Standard Deviation results have been rounded to two decimal places 
for tabulation purposes. 
*Index value is calculated by dividing the sample absorbance by the cut-off 
value. 
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CROSS-REACTIVITY 
A panel of 99 specimens from patients with confirmed diseases 
other than JE and dengue was tested to establish the analytical 
specificity of the Panbio JE-Dengue lgM Combo ELISA The 
specimens were from patients with diseases that have the 
potential for cross-reactivity. Each of the specimens included in 
the study was characterised with respect to disease diagnosis 
prior to analysis with the Panbio JE-Dengue lgM Combo ELISA 
The potential cross-reactivity of the JE and dengue wells in the 
assay were determined separately. Minimal cross-reactivity was 
observed for malaria, West Nile virus, Hepatitis A and rheumatoid 
factor specimens tested from the disease panel. Refer to Table 4 
for a summary of the results. 

Table4 
Cross-reactivity Analysis -

Panbio JE-Dengue lgM Combo ELISA 

Disease Type 
Total JE 

Specimens Well* 

Enterovirus 10 (0/10) 

Scrub typhus 5 (0/5) 

Malaria 9 (1/9) 

Rheumatoid factor 10 (2/10) 

Hepatitis A 10 (2/10) 

Leptospira 10 (0/10) 

Hepatitis C 9 (0/9) 

West Nile virus 10 (3/10) 

Murray Valley encephalitis 3 (0/3) 

Kunjin virus 3 (0/3) 

ANA 10 (0/10) 

Epstein-Barr virus 10 (0/10) 

Total 99 (8/99) 

* Positive and equivocal results 

Dengue 
Well* 

(0/10) 

(0/5) 

(1/9) 

(1/10) 

(1/10) 

(0/1 0) 

(0/9) 

(1/10) 

(0/3) 

(0/3) 

(0/1 0) 

(0/10) 

(4/99) 
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.JAPANESE ENCEPHALITIS "" DENGUE 
lgM CAPTURE ELISA 

E"".JED01C 
ANTIGEN VIAL 

Stabilised JE or Dengue Antigen 
ASSAY PLATE 
Anti-human lgM 

1. Add 10 IJL of antigen to 2.5 ml of Antigen Diluent and mix. 
Unused concentrated Antigen should be stored at 2-anc. 

3. Add 1 oo !JL of diluted samples 
and controls to Assay Plate. 

2. Remove required volume of diluted Antigen and mix with 
an equal volume of MAb Tracer in a separate glass vial or 
test tube. DISCARD UNUSED DILUTED ANTIGEN. 

~ 
4a. Incubate 1 hour at 20-25°C. 4b. Cover Assay Plate and incubate 1 hour at 37nC. 

Page 6 of6 

5. Wash the Assay Plate x 6. After gentle rotation to mix the 
Antigen-MAb solution, transfer 100 !JL per well to the Assay 
Plate. 

6. Cover Assay Plate and incubate 1 hour at 3JOC. 

HAP 

7. Wash the Assay Plate x 6. After the final wash, add 100 IJL TMB per 
well and Incubate at 20-25°C for 10 minutes. Stop the reaction with 
1 00 pl Stop Solution and read at 450 .nm (reference 600-650 nm). 
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specimens specimens 
Dengue negative to 
positive both JE and 

Dengue 

Monthly Lab Reporting Form 
CNS infections 

.............. ::::~-~~ 
pending lab S 7 days of receptio1 received tested JE positive Dengue negative to pending lab results S 1 days of 

results in lab positive both JE and results reteption in lab 
Dengue 
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ANNEX4 

CASE DETAILS 
Total number N2 of cases with Number of Number of Number of cases 

of cases of positive results cases cases with referred to another 
cases tested JE Deng~.~e negative to pending lab (specify) 

positive positire both JE and results 
Dengue 





ANNEX5 
LECTURES AND PRESENTATION 

Introduction of 
Workshop Objectives 

Hands on training on the 
laboratory diagnosis of Japanese 

encephalitis 

Day 1 

Lectures on 

• JE/ AES surveillance and 

• Role of laboratory to support JE 
surveillance. 

• Introduction to JEV IgM assays: there will 
be a lecture 

• Demonstration of ELISA assay 

• Tour of the laboratory 

Day 3 

• ELISA practical using CSF 

• Lectures on specimen collection, shipping 
of samples for confirmatory testing and 
virus isolation. 

Objectives of this workshop 

• To build knowledge and skills of national JE 
laboratory staff in performing EUSA for 
laboratory diagnosis of JE and laboratory quality 
essurenc;e for JE diagnosis; 

• To familiarize the 11articipants with the structure 
and requirement of WHO JE laboratory network 
and JE laboratory data management and 
reporting to WPRO. 

- Leading to improved JE surveillance and JE 
vaccination programs in the Region. 

Day 2 

• ELISA Practical using serum samples 

• Panbio kits and other kits 

• During incubation times, calibration of 
micropippettes and maintenance of EUSA 
equipments. 

Day 4 

• ELISA practical for serum samples 

• Data management for JE/AES 

• Presentations by National JE labs. 



Day 5 

• Presentations form National labs 

• 1-&cturil on method5 c:ondwcted in Global 
specialized lab in US CDC 

• Discussions on next steps and future plans 
in details. 

• Distribution of proficiency panel samples 
(5 CSF and 6 serum samples). 



Japanese Encephalitis/ Acute 
Encephalitits Syndrome 
Surveillanc:e in Western 

Pacific Region 

Manju Rani, Youngmee Jee 
EPI, WPRO/WHO 

Clinical spectrum of JE disease 

• Encephalitis 
• Meningitis 
• Acute Flaccid 

Paralysis1 

Presentation outline 

• Epidemiology of JE 
• JE burden in WPR 
• current: st:at:us of vaccination programs 
• Ongoing activities and Future plans 

Two patterns of transmission of JE 

JE may be spread: 

1. Seasonal or epidemic 
pattern (e.g., southern 
China) 

s...--dn ....... nw-. ---...-c-ltn 

2. Year-round or endemic pattern.. ·~ I 
(e.g., Bali, Indonesia) ! ' 

1 
I I 

; I D D I. • •• ~ 
~:~!:ila~~~o~s: ~~ /'/., ' ;; ., .r /.;; ~ 
laboratory results known • .,.,.,.,_ • - -

Solomon et •1. Pollomyentls·llke !Ill, •~• dLN u. b ,_.IAI• Malphilltr:lo ~ ln1 
u,at1H8;351:1094-1097. 

Age groups affected by JE 

• Children 1 to 15 years of 
age are mainly affected 

• People of any age can be 
infected - adult infection 
most often occurs in areas 
where the disease is newly 
introduced 

Datil supplied by lntern:~~tlonal V•cc:ln• Institute 

People at risk 

• People living in rural 
areas have the 
highest risk 

• cases in urban areas 
also occur 



Reported JE Cases in WPR 
1991-2008 

30000 ,--------,----------------, 
ND data induded fTom cambodia, Philippines, PNG: 

25000 

20000 

s 15000 

countries oonsidered e ndemic 

';!tlCI No datil from Uo PDR in the la5t five ye;srs 
1W7 <SO cues reported all together from Brunei, Japan, 

Singapore, South Korea in lout five years 

m, ,.-;1~•• ~TM~ 
10000 .isiS 

cases reported in 2008 were less than 1/S 
!!1000 of those repro ted 18 years ago in 1991 

~ n m ~ H li ~ u u oo 0 1 ~ ~ ~ ~ OQ ~ " 
... ,., 

Distribution of total 'population at 
risk' by current vaccination status 

82% 

Cl Hutn~ IE •ilru;t.n al!nll~atcd 
wit h vacc ination program, 
A ust ralia, JPN, ROK) 

0 Imm un izat ion p rogram 
implc:mcnl ed bul needs 
expan rion fim provcmcnt (CHN, 
VTN, M AL) 

• Unclear disease bunien, no 
vacein c (Brunei, LAO, PNG, 
P HL) 

0 D cm o nstnll ed burden with 
decision to in'roducc vaccine, no 
program y et (CAM) 

Basic data 

• Population at risk in Western pacific: 

11 countries 

Total population: 1.71 billion 

-Rural population (916 million; 52.6%) 

-Population in rice irrigated areas:35.6 
million 

- Under-15 population: 370 million 

Data on total population: PRB data Sheet, 2007 

Current disease burden in WPR 

• Morbidity: 
- Actual reported cases "'5,000 cases in 2008 

compared to "'25,000 in 1991: 
Majority from China and Vietnam 

- Estimated cases: 20,000 to 40,000 cases 
annually 

• Deaths: 
- Actual reported: "'200 deaths in 2008 
- Estimated case-fatality rate ("' 15% )1,2: 3000-

6000 deaths annually 
• Disability and Neuropsychiatric sequelae: 

- Estimated rate ("'50%)1.2: 10,000-20,000 cases 
annually 

Status of JE control with 



Types of JE vaccines and 
schedules used in WPR 

Operational strategies for 
Surveillance for new vaccines 

• Should it be established as public health 
surveillance 

• Special disease burden studies? 

• Middle path: special disease burden 
studies transitioning into public health 
surveillance 

• Is it research? 

Ongoing activities (cont.) 

• Improving the nationwide JE surveillance 
to improve the level of control by better 
vaccination policies 
- China and Vietnam 

• Setting up a regional JE lab network 

• Technical assistance to assess the vaccine 
introduction needs and other pre-vaccine 
introduction analytic work 

Surveillance and laboratory 

• JE surveillance standards 
developed, evaluated in field 
and updated (new version 
?April2000) 

• WHO JE position paper, 
2006 

• WHO JE laboratory manual 

Ongoing activities: 

• Pilot vaccine introduction: Cambodia 

• Establishing/continuing sentinel hospital 
surveillance to generate better data on JE 
transmission and disease burden 
- Philippines 

• Efforts to re-start sentinel surveillance in 
Lao PDR and PNG, building on evidence 
provided by earlier sentinel surveillance 

Future plans 

• Countries with nationwide vaccination programs (e.g. 
China, VTN): 

- Better monitoring of disease impact with establishment 
of nationwide surveillance 

• Countries with limited data (e.g. PHL, PNG, Laos) 
- Helping to establish disease burden data (next two yrs) 

• Countries with demonstrated disease burden but no 
vaccination program 

- Financing vaccine introduction including catch-up 
campaigns for wider age groups at the time of 
introduction (e.g. Cambodia) 



Conclusions 

• JE remains an important cause of disability and mortality 
inWPR 

• Inequities In JE control : Impressive control has been 
achieved with currently available vaccines in some 
thM iiUjJI:!U WUII LJI~, I.Ju lllt:!t:!Ul> fUIUit:!l hlljJIUVt:!lllt:!lllill 
developing countries. 

• Need for strengthening of surveillance and laboratory 
activities to increase awareness and data to facilitate 
decision making for JE control strategies 

• Issues of supply, procurement including prequalification, 
financing of vaccines remain major constraints 
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JE Project Goals 

Improve d1sease surveillance 1ncluding 
available Silllple d1agnost1cs 

2 Advance an 1mproved vaccllle tailored 
to the needs of the developlllg world 

3 Introduce and Integrate JE vaccine 1nto 
routine EPI pmgrams 

4 Promote JE control nat1onally and 
1nternat1onally 

~. 

';,,·: 

' r 

I' 
r 

Support for country-level disease 
control and decision-making 

Countr1es need to understand the11 
d1sease blll·den and develop the political 
will to combat J E 

They need an available affordable vacci11e 

They need Increased suppmt f1 om 
1nternat1onal public health partne1 s 

They need the adv1ce and expenence of 
othe1 countnes that have excelled in JE 
control 
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L 
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Lack of laboratory confirmation hinders 
understanding of disease burden 

Most reported J E cases are d1agnosed 
based on clmical syndmme w1tho ut 
laboratory conf1rrnat1on 

Jl: 11 l ol •1..1 it l t.' t • i"fl' II IL'j ' l ll ll' J :·I CIJII , Il,I', ', IJ 
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• Ex1stmg d1agnost1c rnethods need to be 
standardized w1th approp ri ate OA/QC --... ,~ .. 

I Published in 2007 in AJTMH 
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Integrated surveillance for acute 
meningitis and encephalitis 
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The need for increased region<ll and nationnl awareness ofJE 
and foi" international support to control this disease is 
urgent. With int:l ea~ing availability or crfic.:Jdous, !iafe and 
ut1o1 dJ!')Je vaLLJr\es, Jl: JmmuJ'\17..<itJ(Jn ~MuJd. M 1nt~I'At~d 
into the EPI p1 ogrammcs in all a1ca'i where rEconstitutes a 

public heallh problem 'f11e most effeclive immunization 
strategy m JE-cndcmk 3Cttmg3 is one lime catch-uP- cam
pat s including child healih weeks or multi-antigen c.am
paigns in the locally-defined primaty target population, 
followed by incorporation of the J E vaccine into the routine 
immunization progra.rrune. This approach has a greater 
rublic health imra..:t lhan eJthcJ strategy separately. 







Workshop for the Establishment of the Japanese Encephalitis 
Laboratory Network in the Western Pacific Region 

Japanese Encephalitis Program 
improvement in endemic countries 

(V1etnam and DPR Korea) 

Florian Marks, PhD, MPH; Zhi-Yi Xu, MD 

lntemationil Vacdne Institute, SeoUl, Korea 

Korean Center for Disease Control (KCDC) 
15.June-2009 

Epidemiology of Japanese Encephalitis 

- leading cause of viral encephalitis in Asia 

- 30,000- 50,000 cases per year, 10,000 deaths 

- In endemic areas incidence of 6-1 0/100.000 people 

- most infections asymptomatic; among symptomatic cases 

• Case-fatality rat io: 30% 

• Selious neurologic sequelae: 30% 

- pig is amplifying host in rural areas 

- peak age group are young children 

- accidentally infected human dead-end host 

Transmission cycle of JE 

Other ammals 

JEV transmission 
cycles 

Epidemiology of JE 

Distnbution of JE 

IVI's JE program 

QbJe_c_ljy_e_s 

• To facilitate Japanese encephalitis (J E) vacc ination in Asia 
through : 

~mem of diteue burdtl l 
Evatuatiof'\ of national vaccination programs 

Provision of evidence-based policy rtt<><m'""'"''""" 

Current prOJSC\5 

· Assessment of disease burden in Bangladesh 

• Implementation of modifications to Vietnamese national JE program 

• Support for prevenbon ol neurologica l infections (JE Haemophilus intluenzae type b) in DPRK 

• Mass vaccination campaign in lndones•a (Bali)- currentty on hold 

Vietnam 

Objectives: 

- Set-up of surveillance system and assessment of disease burden 

- Assessment of effectiveness of vaccine program currently in place 

- Demonstration of effectiveness of JE immunization program 

- Provision of policy recommendations to modify existing program 



Selection of the study site 

- HaTay, a large province with a 
population of 2 4 million selected 
because of 

·high risk of JE (large number of 
AES cases reported) 

·good public health infrastructure 

·previous experiences in JE 

vaccination 

• cooperation of local staff 

·Of 14 districts in HaTay, 6 had 
been covered with JE immunization 
through EPI 

- 5 of the remaining 8 districts 
uncovered with JE vaccine through 
EPI, were selected for a model 
program; these drstricts are rural 

'"""" INTERNATIONAL ~VACONEINSTTTlJT! 

Surveillance 

A elise-referral system to potent1ally 

Include all suspected J E patients was 

established 

1'wo CUOY 1n¢:al hos~us1=.. aad H'ational 

Pediatnc Hosp1tal, Ha Noi, serve as 

surve1Uance hospitals 

JE diagnostiC lab was established; lab staff 

was trained 1n ELISA-based JE d1agnost1C 

assay 

Samples were retested at AFRI MS, Bangkok 

Strong poht1cal comm1tment to contro l JE thro ugh childhood 1mmun1zat1on 1n 
place 

Surveillance (II) 

- · .. ! t;.io.nnor 

(!}~~~ 

Temporal patterns 

JE cases, temperature, mosquito index & JE Infection in pigs 

Rice plantation 
Two rice crops in Ha Tay 

I 

Human cases as well as 
,.. PIQ JE :nfac t;or peak in 

June and September 

Subtropical 

climat& and 

agricultural 

practices conlrtbut~ 

to 1t1e seasanellly 

ofJE 

JE incidence in Vietnam 

• 1997· Introduction of JE vaccination m local EPI program 
• Rapid decline in JE Incidence rate in 1997·1999 
• Slaw rate decrease in 2000-2004 

JE immunization in Vietnam 

·Vietnam produces its own, mouse brain-derived, 
inactivated JE vaccine 

• Safety and immunogenicity of the vaccine comparable to 
the vaccine produced at Biken Institute, Japan 

• Production scale increased rapidly with the support of 

international organizations 

,,. 
' 
~ 
,; 

I ... 

COPJ 
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Vaccine effectiveness 

ITo answer the question on the effectiveness of the local J 
JE program, a case-control study was conducted 

CctS!;! t.li#RIIILIUII 

• < 15 years of age with laboratory confinned J E by presence of 
lgM anti-JE virus in their cerebrospinal fluid 

• Resident in an area where JE immunization program had been 
implemented 

Vaccine effectiveness 

Neighborhood controls: 

• Four neighborhood controls were identified: 
1) matched by age, gender and residency (to exclude confounders) 
2) healthy during the period of illness of their matched cases 
3) identified by review of birth registries and matched to a single JE case 

Ascertainment of vaccination status: 

• Review of EPI logbooks available in community health centers 
• Investigation by focal group of NIHE. lVI. 

Ha Tay-CDC staff 
• Occasional parental recalls not considered 
• Documentation of JE vaccination is 

mandatory in Viet Nam 

-~~ 

Vaccine effectiveness 

Case 

Control 

Vaccinated Unvaccinated 

18 

102 

12 

18 

... .,_ 

Vaccine effectiveness estimated to be 93,3% (95%CI: 66.0%, 99.3%] 

• The three dose, pediatric regimen of JE vaccine found to be protective 
- Case collection should continue in order to assess the longer-tenn 

effectiveness of the low-dose. mouse brain-derived , inactivated 
JE vaccine, 

{!)~:m 

Results 

-Locally-produced JE vaccrne 93.3% 195%CI: 66.0%, 99.3%] 
effective 

• Factors "rice field" and "piq ownership" were excluded throuah 
matching for residency 

· Majority of JE cases occurred in the age-group 6 to 23 months in 
children who were not covered by the annual winter campaign 

- Incidence in 5-9 and 10-14 year old group remained at 
ca. 2 5/100,000 

Policy Recommendations 

Recommendations 

- Give one booster dose to children at 6 years of age 

- Explore possibility to vaccinate ea~ier 

- Explore to change to live attenuated vaccine that require single 
dose only 

Policymakers' meeting in Ha Nol, VietNam 

25th June 2009 

DPR Korea 

Objectives of the program: 

A) Capacity building 

- Training of scientific personnel (NIHE -VietNam) 
- Refurbishment of laboratory facilities (Pyongyang) 

B) Assessment of feasibility of mass vaccination using 
non-EPI vaccines in Nampa City and Sariwon City 



DPR Korea 

· Successful hands-on training of DPRK scientists at NIHE, Ha No1 in surveillance and 
laboratory diagnosis of Haemophilus influenzae type b (H1b) and JE diseases in children, 

equipping them wrth sltills to the lVI 

- Successful construction and of modem at the Jnstilute of 

Microbiology/Academy of Medical Sciences. Pyongyang, DPRK. capable of diagnosing Hib 

and JE diseases in chlldr~e•.;.;·----._ 

DPRK Hib/JE Pilot Vaccination Campaign 

-The lVI developed standard operating procedures (SOPs): 

• VaCCine management (cold chain, storage, delivery of vaccines) 

• Training sessions of partidpating public health profeSSionals 

• Surveillance of severe adverse events after immunization 

• Immunization procedures 
• Sharps and waste disposal 

-Translated into Korean by DPRK scientific collaborators 

-Vaccines were delivered to Pyongyang from Glovax. 

RoK (JE vaccine) and Shantha, India (Hib vaccine) 

DPRK Hib/JE Pilot Vaccination- Results 

• 2,987 children and 3,362 children successfully immunized 

with JE and Hib vaccines. respectively 

-Surveillance for adverse events was established. Both JE and 

Hib vaccmes were safe; no severe adverse events reported 

- Cold chain integrity closely momtored; temperature varied 

within optimal range from production site until administration 

-Vaccines well-accepted by clinicians and population 

-Coverage for JE was 100% (single dose): coverage for Hib was 98 8% 

{three doses) 

Infrastructure of childhood immunization in the DPRK was efficient in 

vaccine transportation, maintenance of cold chain, organization of 

vaccination campaign, implementation of safe injection techniques, 
documentation, training of personnel, and surveillance tor adverse 

events. 

{!}~:m 

Outlook 

• Following policymaker meeting in Vietnam. modifications to vaccination 

program w1ll be introduced in selected districts and their effects will be 

il"'iGntifira!l}' a11oah 1atPrl in thP. nP.'ft yP~rc; 

• Scientists of the OPRK receive advanced laboratory and epidemiological 

training in 2009; for 2010, the lVI aims to begin surveillance for selected 

diseases in the DPRK 

Conclusions 

-Working in close collaboration with the Nationallnshtute of Hygiene and Epidemiology 

(NIHE) in Vietnam and other national and international agencies, the lVI continued to 

generate scientific, evidence-based data that resulted m the improvement of national JE 

vaccination programs and, thus. in a reduction of potential deaths and disabilities through JE 

-With available funds from Korean Ministry of Unification the lVI provides technical support to 

improve the capacity of scientists and laboratories in the DPRK to conduct surveillance of JE 

and Haemophilus influenzae type bin future. 

- In add~10n. generated data showed the feasibility of a mass vaccination campaign in the 

DPRK that can be expanded to larger areas, which the OPRK is currently working on 
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Laboratory Surveillance 
of Japanese Encephalitis in Korea 
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JE epidemic forecast 

· JE public alert system has been applied since 1975 

Networking for JE control 

r "Kcoc 1 
Cenlnll r· Dlogna•ll, ......... l 

~~\'ts''' gov.mment •Survefllance 
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k~e~ 
•TgHng& Ecluc:atlon 

[ Hosplbola J ~ .. ~"'' t ~ & Cllnlca 

~eporting 
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Investigation ... 

Loco I •RoponlnsJa(..- • V.ctor surveillance 

J 
government • Vectar S&A"Vellllnce 

• Vector control 
• Animal host surveillance 

• Vaccination 

JE laboratory surveillance 

Patient surveillance 
· by lab diagnosis (and epidemiological investigation of patients) 

• Vertor snrvr.illanrr. 
... monitoring of JE virus infection rate of mosquito and population (density) 

• Animal host surveillance 
- monitoring of JE antibody positive ratio of pigs 

~ For early warning to the public and offering 
lab-based evidence to police makers 

Divisions responsible for JE surveillance and 
control in Korea CDC 
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Year 

• First epidemic was occurred in 1949. A very high number of cases was reported 

betweeo 1950s and 1960s, reaching in a peak in 1958 with 6,897 cases 



Laboratory diagnosis 

Category 

Serology 

Method 

HI 

PRNT 

!FA 

ELISA 

JEV detection RT-PCR 

Suckling mouse 

Year initiated 

late 1970s 

early 1980s 

2006 

2006 

late 1990s 

JEV 
Isolation 

inoculation, Late 1970s 
cell culture 

Criteria for lab diagnosis 

Case classification 

Note 

In-house 

Panbio's 

Nested 

C6/36 cells 

Confirmed: A case that is compatible with both the clinical symptoms and 
laboratory results 

Suspected: A case compatible with the clinical symptom, but lack of 
laboratory findings 

Criteria for lab diagnosis 

• Detection of the virus specific IgM antibody in the CSF or serum (exclude 

cross-reactions to other related flaviviruses) 

• Fourfold or great rise in the virus specific antibody in paired serum 

• Detection of the viral antigen, genome or isolation of the virus 

Density of C tritaeniorynchus 

\ t.'tto• .. unl·lll.uut• 

Annual report, KCDC, 2008 

Samples submitted to Korea CDC for 
laboratory diagnosis from clinics and hospitals 

., .. ~ Serum • CSF D Serum & CSF 0 Total 

lSO 

~ ,., 
6 ·g 
~ t.SIJ 

0 -i. Hlfl 

"' 

Mosquito collection sites to 
monitor vector density 

• Collection period: April to October 

• No of sites: 48 

Annual report, KCDC, 2008 

Yut 

Monitoring of mosquito density in weekly bases 
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Annual report, KCDC, 2008 
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Detection/isolation of JE virus from mosquitoes 

tiMiiiki!IGQilhiiil 

JE virus detection/isolation from JE vector mosquitoes 

Period: July - September 

• Method 

-Nested RT-PCR (commercialized), C6/36 cell culture 

• No. of mosquitoes tested in 2006, 2007 and 2008 

- 12,649, 9,212 and 57,290, respectively 

JE virus detection from mosquitoes 

• From 1982 to 2008 

• 123,283 mosquito pools 

• 15 5 JE virus isolates 

• Minimum infection rate (MIR): 1.25 

- 1.77 and 0.14 in the 1980's and 2000's, respectively 

Phylogenetic analysis of 
JE virus isolated from 
mosquitoes from 1985 

""to 2005 

Nested RT-PCR kit for the detection of JEV 

~ I 11' 1
1!1'111 111° l l'f H,. II! tn', II 

.. . . - ... ~ . .... 

- -- -
~ -
~ ~ ' -.----- -

• Detection of the C/prM region 
• Closed single tube premix system including all reagents 
• Cost effective(< $400 196 tests) 

Genetic analysis of JEV isolated from mosquitoes 

"""' ........... ~~a::r:e9Sb!ND. 

""'"" -C61J6all - " C6{)6CIIII - • f)938226 

-~ • FJgl8U1 - • 
·~"' - • fJ')ll!l29 _ .. 

-""'"' -- ,.19lU18 

"" - "'''"' 
'="' --'"" ......... "'''"' 

-~ 

Animal host surveillance 

• Period: June- October 
• Methods: ill test, IFA or dipsticks 
• Antibody detection to JE virus from unvaccinated pigs 

Haemagglutination inhibition test 

Positive Negative Total 

Positive ll 4 2.'1 

Dipstick Negative S4 ~6 

Total 23 58 81 
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Seroprevalence in domestic pigs (1982-2007) 

l 
i 

40.0 

30.0 

... 10.0 

l 
~ 

10.0 

Summary 

• Category II national notifiable disease 

• Immunization 

~"' 
.. , 

- Introduction of inactivated and live attenuated JE vaccines in 1968 and 
200 I , respectively 

- Implementation of comprehensive JE immunization program for children 
under I 5 years of age in 1983 

- Coverage of vaccination for JE was achieved 90% in 1980s and 97% in the 
middle of 1990, but decreased to 54% averagely in 2000s. 

• Surveillance 
- Introduction of epidemic forecast program for early warning to the public 

in 1975 
- Monitoring of a JE patients, mosquitoes and amplifying host {pigs) 

• Strategy for JE control 
- vaccination and surveillance (patient, vector and natural host) 

Thank you 

JEV activity in animal hosts 

• Yang et al (2007) 

- 12.1% seropositive rate in goats (n=804) collected 
from May 2005 to May 2006 

Seroprevalenc in fed pigs published by NVRQS 

.... 

Conclusion 

• As a result of implementation of national 
immunization program (NIP) and national 
laboratory surveillance system, annual JE 
cases are maintained at the level of less than 
8 to I 0. 
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Western <Giiiiiii!llliii!i!lllii!J. 

• JEVs w.ere molated f!Jrom ft'gs in seven 
p11efeetures during summ~ season smce 
1002 

• The isolates were sequenced and 
analyzed. 

• The isolates belong to genotype 1 

Nerome R, Tajima S, Takasaki T, at a/. Molecular epidemiological 
analyses of Japanese encephalitis virus isolates from swine in Japan 
from 2002 to 2004, J Gen Viral 2007 88:2762-2768. 

Year 
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11005 

2006 167 

2007 216 

2008 182 

• ~ • 

• Commercial Laboratories 

CFondBI 
• Public local laboratories 

IDorNT 

• NIID 

ELISA and NT 
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Japanese encephalitis virus In meningitis patients, Japan 

·Samples CSF 67 f:8mP!ot (O~ 16 yoara) 
1999.,.20(12: July-oetobclr 
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Electron micrographs of 
lhe Vero cell-derived 
JE vaccine 
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inactivated vaccine has been 
in the market since June znd, 

Virus strain is Beijing-I same as mouse 
brain derived one. 

Vero cell was established by prof. 
Y.asumura of Chiba university in 1962 
in Japan 

Seven members are working on JE. 

One staff is now under child-care leave! 

Ten members are working in the VBV 
laboratory of NIID on Arboviruses. 

Summary 

• The number of JE patients has 
been less than 10 since 1992. 

• JE Yiruscs nrc still ncth·c among 
pigs in summer. 

• JE inactivated vaccination has 
contributed to control JE 
endemic. 

We mainly take care of following v.irus~. 

• Japanese encephalitis virus 
• Dengue virus 
• West Nile virus 
• Yell ow fever virus 
• Chikungunya virus 



Japanese Encephalitis (JE) 
surveillance in China 

Huanyu Wang M.D., Ph.D. 
Department of Viral Encephalitis and Arbovirus 

Institute for viral Disease Control and Prevention (IVDC) 
Chinese Centers for Disease Control and Prevention (China CDC) 

JE in China 

~ One of 39 notifiable diseases 
~ All suspected JE, clinical and laboratory 

confirmed JE reported under the National 
Notifiable Disease Reporting System 
(NNDRS) 

~ JE cases information reporting system 
has been on line since 2007 

Distribution of JE cases reported by 
province,2007 

{ 

In 200i ·r- - · 

25 of 31 provinces 
reported 43'30 ~ E cases 
in mainland Chi~i,'i~d -
227 cases were dead. 

.rii 

~ JE 
~ Background 

~ EpidP.miology 

~ QA/QC 

Outline 

~ Routine surveillance 

~ Outbreak surveillance 

~Next 

Incidence rate of the JE cases in 
China, 1950-2007 
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Distribution of JE cases reported by 
province,2008 ' , 

40 

~. 

-, 
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ln200B 

25 of 31 prcvioces 
reported 2975 J E-~es
in mainland China, and 
142 cases were dead 

' · 



Age distribution of JE cases reported in 
China,2005-2007 
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JEV testing Kits? 

JE-Dengue lgM Combination ELISA kit 

PanBio Brisbane, Australia 
Cl 

.;;:-

··-
JE Virus lgM·Capture ELISA kit 

Shanghai B & C Enterprise 
Development Co. Ltd, Shanghai, 
People's Republic of China 

~f / 0 ol ... W'SI ~·· ,1114••~"·· ~•:. •oo• 10 o•C~O.C:1• ' ' 
o : h ; ,_., • ~ -oo • ••·.,~~Vt'• '""'""•"' • .,., 
!.~~:!~: ~ .. ~ ;~,;, ~=~ ~!:.!J .:!·,;: ~.uw , .. ,. ,., ' 

Proficiency panel 
:P> Set up the proficiency panel 

Nine specimens 
Seven serum 

• two high positive serum, two medium positivo 5erum, three negative serum 

Two CSF (one positive and one negative) 

I! UUIA 

" '-·""' ,,. ofi!S l'[f• 

12V ~a-··-~ ... ..,. __ 

JE lab testing 

~ In 2009, China CDC is a member of the 
WHO Regional Reference Lab 

~ JE lab network established by CDC China to 
conduct laboratory ta&ting u&ing lgM captura 
ELISA Kit 

Local CDC (Viral Lab)- test specimens or sent the 
specimens to provincial CDC 
Provincial CDC (Viral Lab)- JE-IgM testing and/or 
other kinds of testing 
China CDC (Viral Lab)- quality control, training, JE 
lab confirmation, other viral pathogen testing 

QA measures implemented 

• Proficiency testing 
- Ensure sensitivity/specificity of testing 
- China CDC makes the quality control proficiency 

panels for lgM-capture ELISA in 2006-2008 
Pre-testing (JE, DEN) 

- Capture-ELISA 
- PRNT 

• in 2007 (finance from WHO-China, technique support from 
US-CDC) 

- Including 7 sera (2 high pos., 2 low pos. and 3 neg.) 
and 2 CSF (one pos. and one neg.) 

Proficiency panel (cont.} 

:;. Dispatch 
)> Eight project CDC- 2008 

• Four Provinces CDC (Shandong, Hubel, Guangxi and Hebeij 
• Four Prefectures CDC (Jinan, Yichang, Guigang and Shijiazhuang) 

:;. Result 



JE surveillance implemented in 
China 

JE surveillance system 
Surveillance continuous since 1951 

- 13 provinces I 26 county 

contents 
Epidemic investigation of report JE 
cases 
laboratory diagnosis for clinically
diagnosed cases 

detection of lgG antibody to JEV in 
asymptomatic humans and pigs 

- mosquito surveillance for JEV isolation 

~~~~ally diagnosed JE cases .::~~=-""---·~~~ ... - _ .. _.__...~ ... ._.. 
Investigated 
1,382 in 9 prefectures 
Collection rate 75.23% 
Lab confirmed JE cas~s 
1,210 (87 55%) 
Other viral pathogen cases 
67 (38,95%) 

JE Outbreak in 
Yuncheng,2006 

• Time: Jui-Aug-2006 
• Case: 66 cases 
• Death: 19 
• Age range:4-80 yr. 

~1 • 1! :; 

" z: o~ .. 
'" ,.., , ... ..... 

Map of Cltlna 

-· -· ... -· .. .. -· 

__ .,... ,.._ 

~: t ; .. --

Conclusion: JE Laboratory network and 
surveillance activities in China 

JE surveillance network had been set up 
Surveillance provinces 
- Epidemiology 
- Lab Diagnosis 

Mosquito surveillance 
.. ron tP-.tino 

PT 
Training 
Hands-on training 

Other provinces 
- Epidemiology 
- tab diagnosis confirm 
- Training 
- PT 

Non JE area 
- Xinjiang, Qinghai and Tibet for JE 

investigation 

- . . 

Example
Guizhou province 2006 

The accuracies of a diagnosis of JE 
provincial: 91 .8% 
county: 88 9% 
township: 89.5%. 

The lower in municipal hospitals (76_7%; x 2 = 31.41, p < 0.001); 

Jl ..:..-:::: J[ , ___ ,. =--= Jll ·--

. ' - . ... 
" ~ 
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Ql. ln .. J ' 1\.1': 
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(Ye, Wang et al; submit to JCM;2009) 

Epidemiology background 

• Time 
- July 

-August 

• Location 
- 9 counties I 3 7 towns I 

61 villages 

Age 
- Up above 30 age (>86%) 

- About 95% dead (>50age) 

• Sex Ratio 1:0.89 

• Morbidity 
- 1.321100,000 

• Mortality 
- 28.8% 



Serological test 

~ JEV antibody 
• JE-Dengue lgM Combination ELISA kit (PanBio Brisbane, Australia} 

• JE Virus lgM-Capture ELISA kit (Shanghai B & C Enterprise 
Development Co, Ltd, Shanghai, People's Republic of China}. 

•I~A 

•PRNT 

~ DENV antibody 
• JE-Dengue lgM Combination ELISA kit (PanBio Brisbane, Australia) 

~ WNV antibody 
• WNV lgM-capture ELISA kit (PanBio, Brisbane. Australia) 

The character of the J E virus? 

Molecular biological testing 

)> I 0 acute CSF 
• 6 specimens positive ( 46%) 
+ 6 PCR sequencing 

)> 24 mosquito pools 
+ I 0 positive ( 46%) 
• 5 PCR sequencing 

)> GenBank 
• Accession no, EF434264-EF434274 

Serological test 

)> lgM antibody testing 
• Dengue Virus lgM antibody (Negative) 
• WN Virus lgM antibody (Negative) 
• JE Virus lgM antibody (Negative) 

u ZT ca>e CT!l.'l%} J[ Viru> lyM a11tiuuuy (rv>itive) 
c Two kinds of JE kits result was coincidence 
c IFA result was also coincidence 

)> PRNT 
• Increases >4-fold in neutralizing antibodies were 

detected in acute- and convalescent-phase serum 
samples from 9 patients 

• 10 serum pairs were collected during the outbreak 

Virus isolation 

)> Acute specimens of lab confirmed 
JE cases (serum and/or CSF) 

)> Mosquito pools 

Molecular biological testing 

~ Two sources 
• patients 
• mosquito 

... - ···""' ] ~~-=~' 
......!un} 

I I.:::HII I g;:J. 

-·•OJ ,.,....._ ,. .. 11'1 

·= J 
~ Two kinds of JE genotype 

• Genotype 3 
• Genotype I 

(Wang et ai;EID;2007) 
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Lab diagnoses in outbreak in Yuncheng, China 2006 
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What we will do ? 

Focus on enhancing the capacity of JE-net-labs on JE 
detection and surveillance, as follows: 
, Stable staffs to do JE related issues in province CDC 
> More communication between our lab 1 EPI/ MOH I other JE-net-labs 
, QA/QC 

+ Qualrty control of JE-net-labs -<lispense JE diagnostic panels to them 

> Continue hands-on training 
+ Overseas training of staffs from JE-net-labs 

+ Unify the diagnostic reagent (lgM reagent, primers , at aO 

+ Uniform the specimens conection, preservation and shipment 

+ Recommended method and SOPs 

+ Uniform the mode of data collection, analysis and report the results 

Conclusion 

~ One local JE outbreak 

~ First report the two kinds of JEV 
genotype (Gl and G3) in one JE 
outbreak 

Thank you 

For your attention! 

... 
tfii, 





Hands on training in the laboratory diagnosis of Japanese 
encephalitis in the Western Pacific Region: 15-19 June, 2009 

Japanese Encephalitis Laboratory 
Network in the Western Pacific Region 

l 

Youngmee lee (M.D., Ph.D.) 

Expanded Programme on Immunization 

Western Pacific Regional Office 

Reported Number of Japanese Encephalit is 

r-·'- "' 
Cases in Asia, 

85 

II'! 

source: CDCfAtlanta 

Current status of JE Lab capacities 
inWPR 

China, Vietnam, Malaysia, Cambodia, Lao 
PDR, Philippines, ?PNG 

• Laboratory capacities for diagnosing JE in 
Japan, Korea, China, Malaysia, Vietnam 

• In some JE endemic countries which 
introduced JE/AES sentinel surveillance, 
laboratory capacities are being developed: 
Cambodia, Laos, Philippines 

Outline 

• Current regional status 
• Designation of WHO JE laboratories in 

WPR 
• Roles of WHO JE laboratories 
• Summary of diagnostic capacities of JE 

labs in WPR 
• Regional updates and 2009-10 plans 

Sentinel sites for AES surveillance 

Phllllplnes (S) 
lE/AES 

Mongolia (5} 
AES 

Bi-regional (SEAR/WPR) JE meeting in 
2007: Recommendations for WPR 

• Strengthen the laboratory network and initiate 
network in WPRO 

• Increase access to diagnostics 
• Identify the regional reference centers to 

support QNQC activities including the collection 
of specimens for proficiency testing of labs 



Recommendations for WPR JE Labnet 
17th TAG meeting in 2008 

1. Identification of Potential GSL(l), RRL(l-2) and National 
laboratories by 2008: pre-existing capacities of serology 
laboratories in the region to be utilized ..J 

2. Evaluation data on in house and commercial JE IgM ELISA 
~it~ II~Prl in thP rPQinn <;hnlllrl hP rniiPrtPrl i'lnrl Vi"'lirli"'tPrl hy 
early 2009. -ongoing 

3. Training workshop for the laboratory diagnosis of JE should 
be organized in the region by early 2009 . ..J 

4. Proficiency test panels for JE should be arranged for the 
network laboratories in the region by 2009 ~ 

5. Confirmatory testing mechanism similar to measles and 
rubella should be established to ensure the accuracy and 
quality of testing-3/4 quarter, planned 

6. system for network JE labo 

Objectives of JE laboratory network 

• To develop standards for the laboratory diagnosis of 
JE and provide the necessary support as JE control 
evolves; 

• To establish mechanisms for reference and support 
for regional, national and subnational 
laboratories for JE diagnosis; 

• To provide training resources and facilities for staff 
of regional, national and subnationallaboratories; 

• To provide a source of reference materials and 
expertise for the development and quality control 
of 1m proved diagnostic tests; 

• To serve as a bank of JE virus isolates for 
molecular epidemiology and reference sera for 
quality control. 

Regional reference laboratories (RRL) 

• Perform all functions of National Laboratories 
• Centres of excellence in each Region able to undertake 

international responsibilities 
• Provide confirmation of the results from National Laboratories, 

and characterization of virus strains. 
• Send % of samples to the GSL for validation and more 

specialized tests 
• DetectiniJ JE-specific IgM and IgG, performing appropriate 

differential diagnosis assays and Identifying JE virus genome 
using RT-PCR. 

• Assist in conducting laboratory training & Provide technical 
support to the network laboratories 
Helping strengthen quality assurance and quality control 
procedures, and play a role in distribution of proficiency panels, 
essential reagents and laboratory cons.umables. 

to identify other viral pathogens on 

WHO JE Lab Network · WPR 

• Global Spedalized Labs 
- CDC, Atlanta 
- NIID, Japan 

• n.ogion<:~l Roforonco L<:~bG 
-China CDC 
-Korea CDC 

• National Labs 
- Cambodia, Laos, Malaysia 
- Phil ippines, Vietnam (2) 

• Sub-National Labs 
- In China (?) 

Sub-NatlanaJ Lab• 
&trolaey 

Roles/Functions of National Laboratory 

• Closest links with national immunization and surveillance staff. 
• Test specimens from suspected cases by validated IgM ELISA 

and report directly to the immunization and surveillance 
authonties. 
Inventory and store all samples in -200C freezers 
Quality assurance: 
• Perform annual proficiency test 
• Maintains IQC standards 
• refers selected specimens to Regional Reference 

for validation 
• annual on site reviews and accreditation 

Forwarding samples to the designated regional reference 
laboratory for confirmation, further analysis for other vial 
aetiology 

, Report to: Sender, Country programme and WHO 

Global specialized laboratory 

• To support the regional network 
• Test samples referred by the regional reference 

laboratory and validate results of NL and RRL 
• Perform validation and evaluation of different tests used 

in the region 
• Assist in conducting laboratory training & Provide 

technical support to the networik laboratories 
Develop and refine laboratory diagnostic techniques and 
set the technical standards for the Laboratory Network 
for JE and other flavivirus laboratories 
Stren9thening quality assurance and developing 
proficiency testing programmes 
Providing molecular analysis of JE virus genome and 
interpreting molecular epidemiological data. 



WPR JE Laboratory Network: 2009 June 

MAP OF THE WESTERN 
PACIFIC REGION 
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JE IgM ELISA Kits used in WPR 
• In-house JEV ELISA IgM assays used 

- NIID, Japan 
- NIHE, Viet Nam 
- PI, Vietnam 
- University of Malaysia, Sarawak 
- AFRIMS, Thailand 

• Commercial JE assays used 
- Beixi, China 
- PanBio, Australia(JE/Dengue Combo) 
- XCyton, India (Mahosot hospital in Laos) 

Plans for 2009-10 
• Establish monthly regional JE laboratory 

reporting by 2009 

• JE diagnostic kits including in house kits used in 
the region would be validated 

• Confirmatory testing mechanism and annual 
proficiency test 

• Establish laboratory capacities to determine 
bacterial pathogens of AES (Hib, pneumococcus, 
Meningococcus) in the region by 2010 

• TSA for Cambodia, Laos, Vietnam (2), 
Philippines, China 

Regional status of JE diagnosis 

NIID 

NIHE, PI 

Kor.a coc 

lnsti tublofVJral 
D~~se. Control, 

China CCC 

Regional updates: 2008-9 
• Meeting of JE lab d irectors during 17th TAG meeting In July 

2008 

• GSL,RRL, National JE labs identified and assessed during polio 
and measles lab accreditation: China (2008 Oct), Japan (2009 
Jan), Korea (2008 Nov), Vietnam (2009 Jan/Feb), Philippines 
(2009 Mar), Laos (2009 Mar), Cambodia (2009 Mar) 

• Designation of National (6), Regional reference (2) and global 
specialized (1) laboratories 

• First regional hands on training on 15-19 June 2009 in Korea 
CDC: supported by PATH 

• Proficiency test panels will be distributed during the training: 
CSF (5) and serum (6) samples prepared by US CDC 

• Supporting national labs and CCDC- TSA/APW or 

Monthly reporting 

• Aggregate data and case linelist (on 
Thursday) 

• Microsoft access or excel 

• Every month by 1 Qth for the previous 
month e.g. June data should be reported 
until 10 July 



JE Kit Validation Project in 2009 

• US CDC will send 100 samples: 50 CSF 
and 50 serum samples to 

• China, Vietnam (NIHE and PI), NIID and 
University of MA, Sarawak kits will be 
validated 

Distribution of Proficiency panels 

• On Friday 
• 5 CSF and 6 serum samples: totalll 

samples 
• Results should be reported within 2 weeks 
• Should use the kit which is usually used in 

each laboratory: e.g. in house kits in NIHE 
and PI, Vietnam 

• For Cambodia, Laos: 2 sets of panels 
-For Namru-2 and Mahosot hospital 
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Confirmatory testing 

• Designation of shipping to RRL or GSL (tentatively) 
- Japan -from Vietnam, Laos, Cambodia 

- Korea -from Malaysia, Philippines 

- Chini - iimpllili from provind<~l lilh.i 

• 20% of samples including both positives and 
negatives: twice a year 

• Before sending samples, national labs should 
contact the regional lab coordinator to select 
samples for sending to RRL or GSL 

Presentations from National labs 

• On Thursday and Friday 
• Current JE testing data ( + Dengue) 

- Surveillance related if any 
• Details of ELISA kits used (both in-house and 

commerdal) 
• Other methods used 
• QA measures 
• Additional equipment needed 

- Micropipettes 
- -20C medical freezer 
- Computer set 
- ELISA reader and washer used 





Global VPD Laboratory Network 
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Internal Quality Control and Quality 
Assurance in the JE Laboratory Network 

Wor~hop for the Establishment of the Japanese 
Encephalitis Laboratory Network in the Western Pacific 

Region, KCDC, RO Korea 

15-19 June 2009 

Do we need quality assurance in the lab? 

• Lab expected to provide critical information to the disease 
programme 

- Confirming suspected cases as positive or negative 
- Providing differential diagnosis 
- May help witih adverse evenls following immunization 

• Lab results can lead to decisions being made which may cost 
$ millions and may have huge impact on disease process 

• One incorrect or untimely lab result may be remembered longer 
than 1,000 accurate and timely results! 

• Crilical that results from lab are accurate and timely 

Sensitivity and Specificity of Assays 

• Regular assessment of available assays using well 
validated panels of sera by independent assessor 

• Assays need regular validation in the lab 
- Meet all QA indicators 

- In-house controls used regularly 
- Proficiency test assessment 

• Essential that kit is stored and used according to 
manufacturer's guidelines 

Is quality assurance necessary? 

Limitations to accurate results 

• Sensitivity of assay 
- Number of false negatives detected 

• Specificity of assay 
- Number of false positives detected 

• Very few assays can be 100% sensitive and 100% 
specific 

• Added complication of flavivirus antigen cross 
reactivity, slow lgM response and subclinical disease 

JE - PanBio Assay 

Some limitations 

• Serum heat inactivation not recommended 

• "It is advised that icteric or lipaemic sera, or sera exhibiting 
haemolysis or microbial growth not be used" 

• Developed and assessed for serum (plasma not evaluated 

• CSF recently evaluated and OK with revised cut off 



All Assays 

Some limitations 

• If samples frozen-thawed, ensure well mixed before 
testing 

• lgM sensitive to freeze-thawing 
- Minimize number of freeze-thaw cycles 

- If sterile, serum stable at +4 ' C for several weeks 

.' ?, \'Jorld Ht 1Ith 
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Maintenance of equipment 

• ELISA reader 
- Correct filters being used 

- Light path is clear 

- Machine is kept clean 

- Power stabiliser used 

Maintenance of equipment 

• ELISA washer 

,. 
1 .,.__ 

- Wash buffer contains NaCI which can crystallize and block 
wash-lines if not rinsed after use with distilled water 

- Check all channels working 

- Appropriate number of washes and dwel llme 'j 
- Appropriate wash buffer used 

- Electricity stabiliser for current ftuctuatio 

Quality assurance requirements 

• All procedures will have some variable components 
which may impact on the final result, e.g. 

- Volume 
- Temperature 
- TimP 
- Personnel 
- Others 

• Need for standardisation and documentation of the 
variables in any procedure 

• Need to minimize the chances of variation 
- Calibrating the calibration devices 
- Regular maintenance of equipment 

Absorbance of TMB at different wavelengths 
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Quality assurance - Micropipettes 

• Mlcroplpettes 
- Precision and accuracy need to monitored 

- Appropriate size used for appropriate volumes 

- Ensutlng the lips are "pre"wetled' 

- n ps appropriate tor the purpose and micropipette 

- Calibrated using gravimetric methods at regular intervals 

• Check bolh lhe pipette and lhe userl 



1---l Major causes of inaccuracy or poor precision 

• O-ring damaged 

• Tip holder worn 

• Reagents drawn into pipette barrel 

• Both easily and cheaply replaced 
I 
• -------r-'*'11 

- ~"""'''"''lll.5t,.J 
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Gravimetric determination of 
Micro pipettes 

Gravimetric determination 
- 1 ml (distilled water) = 1 gram 

• At (1'C and 1013 hPa barometric pressure) 

• but 1.0029 gram at 20' C and 101 3 hPa 

- Or 10 ~I= 10 mg etc (or 10.029 mg at 20'C) 

- Need 3- 4 decimal place balance 

~---
- For volumes below 20 ~~ may have to consider humidity to 

account for evaporation problems 

- Test at least 10 replicas of each volume tested to find 
accuracy and precision 

Example of Temperature Chart 

Daily 3rc Incubator Temperature Log 
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Quality assurance - Micropipettes 

• Reason for calibration 

Accurate but not 
precise 

Precise but not 
accurate 

Accurate and 
precise 

Quality assurance -Temperature 

• Incubators 

• Refrigerators and freezers 
- Consider minimum/maximum recording thermometers 

• Thermometers 
- Should be calibrated against a reference thermometer 

• Room temperature ?? 
- Panbio 20-25'C 

Temperature Chart - In Use 

Dally 37 6C Incubator Temperature Log 
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Quality assurance - Reagents and Kits 

• Ensure expiry date of reagents is recorded and respected 

• Consider inappropriate handling during shipment 

• Ensure to expedite collection of reagents/ kits after arrival at 

airport 

• Plotting 00 of Positive controls and calibrators 

- In-house and kit controls 

- Useful for kit to kit, day to day, person to person comparability 

• Proficiency test {PT) 

- Annually 

,' ~ I ~·.mJrJ 11\ ,tl!h 
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Lab Management 

• Monitoring kit usage and other consumables 

• Monitoring staff performance 

• Ensuring timeliness indicators are met 

• Maintaining staff safety and motivation 

Assuring performance 

• LabNet will monitor quality of kits both in-house and 
commercial through validation panels 

• Labs will monitor "field" quality of kits and their own 
performance through: 

- Proficiency testing : annual panel of samples 

- Assessment programme: review of regular performance 
indicators 

Quality assurance - Procedures 

Procedures 

• Follow manufacturers recommendations 

- And check for updates ... 

• Develop SOPs for all processes 

• Document all processes 

- Date attest, kit details, expiry, operator, supervisor, OD readings 
recorded 

- Comprehensive worksheet 
- 00 output reading should be added to worksheet 

- Calculate standard deviation of calibrators 

( ~ ~ WorldH• J IIh 
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Quality assurance - Staff 

Staff 

• Operator error 
- SOPs 
- Training 
- Supervision 

• Transcription or calculation errors 
- Checking of results by supervisor 

• Good communication essential 
- Focussing on any deficiencies to strengthen lab 

Trouble shooting 

Check lab manual for comprehensive guide 

• High absorbances 
- Incubation time too long 
- or tempeJature too high 

• Low absorbances 
- rncubatfon Urnes too short 
- lncubatlon temperature too low 

• Unusual colour change 
- AI yc~OW: CMianifl"'<<lll!d wtl);lflaht, poor W4:$thlf)g 
- No colour change: conjugate hOt .o~ 1111r_added too dilute 
- Edge a_fttct-na.pcl:tition dutlng lneubatian 

• Unexpected/unusual results. 
- All samples positive during period of lew Incidence 
- Check compatibility of results between paired samples, Serum 1 & 2, &lor CSF 



Conclusions 

• Lab will be performing a critical role in JE surveillance 

• Essential that labs perform to a high level of quality and 
meet timeliness needs of programme 

• QA programme is not to criticise labs but to identify 
where support can be provided to strengthen lab 
processes 

• Regular Communication is critical : 
- Share experiences, both good and not so good! 
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Unused binding sites blocked with protein 

Blocking proteins 

Add serum sample 

Plate coated with capture antibody 
(anti human-lgM} 

v r y-Anti-human IgM 

c::""::=~=~==:JI- Plate surface 

Mixing of antigen and conjugate 

Antigen 

Wash away unbound lgG and add JE 
Antigen with HRP enzyme conjugate 



Add acid to stop reaction 

Positive 

Problems with flavivirus cross reactivity 

Dengue lgM only 

Possible false positive 

Wash away unbound HRP enzyme and 
add substrate 
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Problems with flavivirus cross reactivity 

JE and Dengue JgM 

·· AntiJE ioG ~Y'(: JE""""""" ~V'(: DeagaelgM r::1111j up1~ ro HRP -1 -f 
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Demonstration of the PanBio 
JE-Dengue Combo lgM 

ELISA 
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measurement of reactivity 
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ANNEX6 
COUNTRY PRESENTATIONS 
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Organization Chart of HIPH Laboratory 

·NIPH Laboratory 
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JE Background in Cambodia 

In ('amhudia .. JE ha~ hel'll J-et·ogniJ'-l'd a• .. a ... t·l"iou.o; disl·asc fo•· 

man~ ~ l.' :u·..... lin\\ l'\ l'l' inform<~tion on thl' l'.'\lt'nl of .JF 

disl'ao,t• lnu·<ll'n has lwen limitl'd. \..,:mall numhL"I" ofhn.<-.pilal

ha ... l'd stuc.lit•.., ..,ho\H~d about :.!0"<, - ;~o":, t'llt't'phalili.., cast•s 

;nnong t·hildn·n '' l'l"l' due to .J E. 

In :\ta~ :.!006. thl' tamhodian ( '{)('.:":I PI I. :\Ill l :\1011. P_.\TII. 

and \\ 110 st~n·ted .J 1·: Sui"\Tillann• Pnajt.•ct. whidt i~o; ho,pital

ha'oc."d scntilwl,itt.• 'III'H'illant.•t.• fm · .IF among dJildn·nuaJc.l(•r 

1.-;;. t."al".' of a~t· \\ il h suspc.·l'tt·c.i nwningn-eiH."t." J>ha 1iti,. 

h hospital.'\\ t'l"f.' .... l'lel'ted and tlu.· Panhio J E- Dl'ngnt" lg:\1 

('0;\l 110 EI.IS..\ i<il '"'' '"'"!. 



Meningo-encephalitis 
Case Definition 

JE sentinel sites in Cambodia 
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JE in CAMBODIA 

Samples Analysis 

The :\alionalln..,titull'ofPuhlk llealth (:"\IPII) !.dHH'alor~ 

in Phnorn Penh r·ecehl' .'-. ~alnplc.· _.., fnHH .st.·ntint'l .... ih·.s 

\\l't.· I ... J ~: lht·! ar·e an.al~ tl'd '' ilhin a'' t-el ... and ft.Tdhotd" i~ 

J>I ' O\ ich·d to ... itt' " the \\l'l'l... aftt· r·. 

Ll IS\ IIH: tliod j.., u.st.•d fo1 · d (: tt·t. ·tin!-!, .rapane .... c: FrH.· t.·phaliti.s 

1;;\1 anlihod~ h~ l'anhio .ll .-lkn;;n<'l;;:ll C<nJI\0 U .IS .\ l,il: 

the I ... it a h.o test!-. for dcngtH' 1~:\L a .... dengue' irn.., i.s aero_.., _.., 

n·acting ll ;: n i\ iru.s that aL ... o cirTttlate.., in (' ;uuhodia . 

i'ain: d 'l"l'll (Sennn-1 and Seniin-:.!) and l'SF an• tl...,ed. 

Hernaining :-.an1ph-.., an· _o,lon·d in f1'l't:/t' l' ott -- :; ( in :'\I I'll 

l .ahor ·o JIOI' ) fen· futurl' nt-ctl. 



Samples received from 6 JE sentinel sites 
from May 2006 to May 2009 (3 years) 
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PATIENT JE &DEN POSITIVE BY 
SITE FROIVI 2006-2009 
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Age distribution of JE positive cases 
from May 2006 to May 2009 (preliminary results) 

JEcue.o "'orJE 

~ r---------------------------------------~ 50 
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Under1y 1·5ys B·10ys 11-15ys 

• JE cases -+- % of cases in each group 

JE positive by different type of samples 
Preliminary results from May 2006 to May 2009 (3 years) 

Type of sample JE Cases Percentage 

Serurn 1 only 

I.SF nnl)t [) Q 

Scrurn 1 + Serum 2 only 2 2 

Serum 1 + CSF only 22 18% 

Serum 1 + Serum2 + CSF 98 79'/n 

Total 123 ·JOO'X, 

JE positive rate 123/907 = 13.56 % 

• --~------- -----QC and other aetiology testing 

• J F <)(' lest i ng 
Samples \\ith suflicient amount of('SI' m· ~<'l'lllll 
remaining from patients (from \Ia~ :!oo(J to 
Deccmlwl' :!oo-) were sent to the \\'1-10 (;(ohal .JL 
rcfen•nt·e lahoralon at l ·s ( 'J)( · I li,·ision of 
\'cdor-horne Infectious Dise<t~e-. for 
eoniinnalor~ l('SI ing. 
Confinnalory testing indudes: CDC J·.I.IS.\ 
lesti ng. I'RYI and J'epeal l'anhio l ·:I .IS:\ testing as 
requi1·ed. 

Baell-~·ial !'liology lt· .... ting 
CSF samples from ehildren ;) ~cars ofagl' and 
under that \\.l'J"t' .J I·: and dengue lg\1 ne~ati' e 
"''l'l' 1<·.-.t<·cl hy I'CR 
Te.~ling \\·as conduded at ITS CDC \leningili.s and 
\'acl'ine i'n·n·ntahl" Disl'ases B1·anch. ,\llanla 



Preliminary results: JE QC testing 

Ill);) samples from 451 :\IE easl'S •·cccin•d 
fm· tcsting .J E conlinnato•·y ll'sting at US 
CDC 

'l'<•st ing compll'h•d on :{50 so l:u·: 
hi \H'I'l' .II·. ( r-".,) 

.20;) \H.' I'(." negali\ (' ( ;)<)c 1o ) 

S:! \H'I 'l' den;;ue (:!; ~ "., )(:'\ole: lkn;.;ue lg:\1 
detet"ted in ser·um in most cast'S , so may not 
he tlw cause of IIH· :\I E) -

Completion of ll'Siing and QC results 
l'Xpel'll'd mid-.July 

Issues 

LLISA Te.st Kit: 
Tht•l'anhio .JL-Ilengm· lgi\1 CO'\IBO FilS.\ kit 
has hl'l'n , ·alidated on]~ 11ith .Sl'l ' lflll sampk. not 
.l 'l'l , ·alidall'd with ( 'SI · .samples. 

hll' CSI' .samplt•s. the dil111ion fal'loo · protTdlll'l' 
has not heen clear (l·ir ·.st \\l' dil11ll'd 1 ! and latl'l' 
Oil thl·~ l"l't'OillllH'IHI ll!-.l' 1/10 ). 

S;unples: 
lnadt•qlfale qllantili t·s 
Ht·molysi .s 

Future Challenges 

.IF strrTl'illanl'l' \\ill shift to :\IF suo·yeillantT whiel1 

1'\ll'llill hl' responsible for. i\loreo·,·sponsihilitl i.s 

expel·led to Sill'\ eillann.· s~ sh'lll. 

The l'SF11ill hl' tl'Stl'd h~ I'(']{ and ha.-tt•rial.-ultm-•· 

fm· other pathogen.s .sue h as II ih . 1""'111110 and 

:\' · IIH'II i uy i l il./is 

1'\1 PII I . ahot·ato• · ~ IH't'd!-o 111on· ll'c.:hnic;d and 

lin:nu·ial Sll]l(lOrt h ·orn \\ II 0 lahoo ·attll·~ · IH'l\\ od,. 

l'hc lahoralories ofsl'nlinel sill'-" lll'l'd to he 

stren~thenl·d for hash· hal' lt:rioloh~ including 

elllllll 'l' 

Results: Bacterial etiolgies 

tH :~ CSF samples ft·om childt·en 5 yca1·s of 
age and under wet'l' tested at ( :s CDC 
hal'll.•t·iallahot·atot·y 
Results : 

(,(;;.;;";,)\\TIT poo.,itin· fo1· I lib 

:..! ( 1.1" .. ) \\ t'l't' po..,ili\l' fm· .\.llll'llillyitidis 

l ( o._-j"n) \\ ;L'-o JlO'-oili\ l.' for· .'>'.JIIII'IIIIIUIIiUC 

Technical Requirement 

Quality Contt·ol samples 
t. Intl.•rnal quality l'onlrol ( IQ(') - a 

sl'l ofpt'ol.·edun·s fm· continuous!~ 
assl.·ssing lal)(watm·y w01·k and tlw 
emet·gl.·ntt·esults: immediate 
effeet. should aelually l.'ontrol 
n·lease of results. 

:!. PT panel sampll.•s 



JE Country Report 

Malaysia 

Virology Unit 
Institute for Medical Research 

Kuala Lumpur 

Human Resources: 

Head U11it 1 

Cllnfeal Vii'P1Qalst 
Medlsal 0fficer 
Senior Reseamh Officer 

Research Gftieer 

Asslslliihl SGfe.nlific Officer 
SsniorMedlcal Laboratory TI'!Qhn!lllpglsl 

Me:dloal l;aboratory TecnnoiQQisl 
Health Assistant 

Introduction (cont) 

• 3 reported outbreaks: 
- 1974 in Langkawi (10 cases, 2 deaths) 
- 1988 in Penang (9 cases, 4 deaths) 

2 

4 

3 

1 
4 

18 

7 

- 1992 in Serian, Sarawak (9 cases, 4 deaths) 

• Viral encephalitis is a notifiable disease 
(no specific aetiological agent recorded) 

• Therefore, cases of JE cannot be 
quantified accurately 

Virology Unit, IMR 
Diagnostic Laboratory 

Introduction 

• First confirmed case of JE in Malaysia 
was in 1952 

• 1954 serological surveys in man and 
animals showed JE is endemic in 
Malaysia 

• 1993 cross sectional serosurvey 
confirmed almost all animals can act as 
reservoir (viz. pigs, buffaloes, cattle, 
sheep, goats and birds) 

Laboratories Performing Tests for JE 



Q) 

Diagnostic Methods 

• Antibody Detection: 

Haemagglutination Inhibition Test (IMR, 
UMMC, UNIMAS) 

JE IgM Capture ELISA (1991) 

• Viral Isolation: 

Suckling mice (IMR till1993) 

C6/36 (IMR, NPHL, UMMC, UNIMAS) 

• Molecular Detection 

IMR, NPHL, UMMC, UNIMAS 

QA Measures Implemented 

1. Internal Quality Assurance in daily 
work 

2. External Quality Assurance program 

-RCPA for Alphavirus/ Flavivirus 
Molecular Diagnotics 

Number of Sample Tested for JE IgM Ab 
(1998-2007) 
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Testing Algorithm For JE (Virology Unit, IMR) 

Part of CNS 
infections Ix 

Ht i 

Distribution of Laboratory Confirmed JE Cases 
(1977-2007) 
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Age Distribution of Laboratory Confirmed JE 
(1998-2007) 
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JE Vaccination Programme 

• Sarawak 
-Started in 2002 (EPI) 
-Age: 9mths, 10mths 

Boosters: 18mths of age, 3yrly till age 15 yrs 
-JE cases dropped from -84/yr before vaccination 

to 49 in 2007 
-Mean age affected increased from 6.3 to 8.0 years 

• Peninsular Malaysia & Sabah 
-Vaccination given within 2 KM radius when there is 

a case of JE 

. 

Distribution of Laboratory Confirmed JE Cases by States (1993-1995) 
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JE Surveillance 

• Laboratory based 
-85'Yo in children 5-15 
-5.2'Yo overall incidence 

• Hospital-based in Sarawak 
1997-2006: - 92'Yo in children 12 years 

or younger 
-mean age 6.3 years 

Immunisation Coverage for JE (First Dose) 
Sarawak 
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Challenges 

• Not a specific notifiable disease 
• Problem of cross reaction with dengue 
• P1·oble.m in ge.tti1,g C.SF !ample. 
• Problem in getting 2nd sample 
• No EQA programme for JE serology test 
• Inter laboratory comparison - diff assays 
• Shortage of staff 

Thank You 



Japanese Encephalitis in the 
Philippines 

0 

Hands-On Training on the Laboratory 
Diagnosis of Japanese Encephalitis 

Seoul, Korea 

15·19 June 2009 

Surveillance of AES, Meningitis and 

M:_n ingoc~')a l Dis:_as_e _ _ __ 
..... 

• Integrated into the Philippine Integrated Disease 
Surveillance and Response (PIDSR) System 

• Three of the 26 diseases, syndromes and conditions 
included In the PIDSR system 

• Started in 2008_by virtue of AdmlJ:!I~Ira\ive Order.No. 
20£J7-003B (Gwdeflnes on the Phtltppine fnte_grated 
Disease Sur:veilfance and Response (PIDSRJ 
Framework') 

• Meningococcal Disease Is immediately notifiable 
whereas AES and Bacterial Meningitis are weekly 
notifiable 

Epidemiology of Acute Encephalitis Syndrome 

-0- -------
AES Cases and Deaths by Month (N=34) 

Philippines, 2008 

'" ~N~~~~c~--~------------------------~ 

JE: Background ____ () ____ _ 
• No clear disease burden known in 

Philippines 

• No specific antiviral treatment 

• Vaccination is the most important 
control measure 

Flow of 
Weekly 
Reporting 
of Notifiable 
Diseases 

Epidemiology of Acute Encephalitis Syndrome j 
---0--

AES Cases & Deaths by Region (N=34) 
Philippines, 2008 

No. of Cases 
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AES Cases by Agegroup & Sex (N=34) 

<01 

1-4 

~ 5-14 

~ ... 15-24 
~ 

~ =<> 
"' <C 

"""' 
6S&above 
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Sentinel 
__§j_tes: __ 

Flow of 
Referral and 
Reporting 

Philippines, 2008 

10 
No. of Cases 

10 

Status of JE Surveillance in the Philippines 

-------0--------
• Sentinel Surveillance for Etiological 

Diagnosis of Meningitis I Encepllalttls I 
MerungoencephalltiS in the Philippines 
lCNS Tnfections) has been initiated in 
2006 

Source of Funding: World Health Organization 

• A National JE Lab Network has been 
established in March 2009 ' 

Status of JE Surveillance 
- --- -·-· - 0 -

• Received 7 CSF and Sera from 2 Sentinel Sites: 
Bulacan Provincial Hospital - 4 
Tarlac Provincial Hospital - 3 

• Results are still pending due to unavailability of the 
lgM ELISA Kit. 

Other Serological Tests Performed 
- - -- - -- - 0 - --------------1 

1. ELISA 
~> Dengue lgM and lgG using Panbio ELISA Kit 
:. AFRIMS in-house Capture EliSA kit (exclusive .for 

the project) 
~> Me.as!es I Rubella lgM using the Siemens I Dade 

Behring · 

2. HAl 



Distribution of Dengue Referrals by Region (n=574) 
July to December 2008 

0----- ·- -

- I - -. 

Frequency of Dengue Results 

0 
PCR Negative PCR Positive Not Tested' Total 

lgM Positive 115 (20.14%) 140 (24.52%) 2 (<1%) , 257 (44.77%) 

lgM Equivocal 7(1.23%) 7(1.23%) 0 14(2.44%) 

lgMNegatlve 121 (2U9%) 181 (31 .0%) 1 (<1%) "'' '"·'"'' j 
Grand Tolal 243 (42.56%) 328 (57.44%) 3 574 (100%) 

Kam'sa'hap'nida 
----0-----

Distribution of Dengue Referrals by Age and Sex 
July to December 2008 

- --· 0 - - ---- - --

.. 
·• 

··~ u . '"" ..,,. ... .. 

Conclusion 

.. ... .. "::.. .. 
' 

--- 0 - -----
• JE is endemic in the Philippines but true 

disease burden unknown 
• Possible peak in infection during the months 

of July, August, and September 
1 • Need to establish standardized and affordable 

diagnostic tests for JE 
1 • Need to establish prevalence and incidence to 

I 

justify JE vaccine introduction and 
incorporation into the EPI 





Abovirus Laboratory 
Pasteur Institute ofHo Chi Minh City 

VIETNAM 

HAND-ON TRAINING ON 
THE LABORATORY DIAGNOSIS OF JAPANESE ENCEPHALITIS 

Korea, June lS-19 Z009 

Huynh Thi Kim Loan 
I 

Organizational Structure of the Pasteur Institute of Ho Chi Minh City 

MAl' OF A.RUOVTR US LA.BORAl'OR ON THE 1sr FLOOR 

JAPANESE ENCEPHALITIS SITUATIONS 

AND 
LA BORA TORY ACTIVITIES 

SOUTHERN VIETNAM 

MAP OF ARBOVIRUS LA BORA TORY ON THE zad FLOOR 

Al. MJCroiC'ope room A2, ~lltdt11nk rvom .U PCR room Bl. E1.ls.a room 82. RNA e:rlr.octlon 

6 



Flowchart for the sample collection in Southern VN 

JE-DEN MAC-ELISA 

Stop reaction 
Measure 00 Substra ct 

9 

II 

Laboratories capacity for JE Diagnostics 
in Southern VietNam 

MAC-ELISA 

Provincial l.iil;loratorv 
- Serology 

• MAC-ELISA 

Pasteur Institute 
- Serology 

• MAC-ELISA 
• HI 

-Virology 
- RT-PCR 
- Realtime RT-PCR 

• Using the in-house KIT (modif. protocol CDC ). 

• AES samples were tested DEN- IgM and JE-IgM. 
Coating anti human lgM into the plate. 

Add serum or CSF. positive and negative controls. 

Add antigen 

Add HRP-conjugated anti flavivirus monoclonal antibody 
(SLI6B6C-1-HRP or DEN-4G2-HRP). 

Add subtrate (TMB, H20 2). 

Stop reaction (H2S04) 

Read OD at appropriate wavelength (450/620 nm)_ 

Calculate the results 

JE Testing Algorithm 

g 

10 

<5daysfromonsd 

MAC- £USA (JE-D) 

v 
~~ 
~ 

:>Sdapfnraonsd ISOLATION 

~ ~ 
IFA (JE) RT-PCR 

12 



CSF 

PI Lab 

13 

~ab~l of ~aniple 

Sample code 

• Year Prov. Hopital number Sample 
08 64 PH 001 CSF (51-52) 
08 64 TA 001 CSF (S1-S2) 

15 

JEV isolation from the sentinel pigs, 2005-2006 

40 pigs isolated 6 JE strains 

17 

PREPARE THE SAMPLE 

IOOJOL IOOJOL 

PI Lnb 

Number of reported cases of AES 
in Southern VietNam during 1998-2007 

Year Pilat'titi"t)! Nl tt'Uilt'f' CFR 
Nod' cases Case9'1o5 Na llf'c:urs Cu.ti1o5 % 

1998 ""' 2.49 " 011 4.52 

1999 492 178 ... 016 ""' = ... 2.31 ,, 016 Kn 

""" 580 2.05 32 011 ~52 

= 428 1.49 " 005 a21 

>l03 665 225 6$ 012 9.92 

""" 625 2.11 36 012 576 

:!005 467 155 19 000 4.07 

2006 670 >54 55 021 8.21 

'EIJ7 420 146 20 0 07 476 
2000 155 

Geno'type 

Takeshi Nabeshima, Huynh Tiu KJm Loan, ect Evidence of frequent introductions of 
Japanese encephalilis virus from south·easl Asia and continental east Asia to Japan 
JournaJ of General Virology (2009), 90, 827-832 

14 

16 

18 



..$~ 
Result of JEV isolation from ·mo~quiros, 20.05 

No / 'ot JEWB!ns MIR Familiy Total sam pin loolatod ·- (x1000J 

Ann .... op. 5 1 0 

AnophofM•p. 12 1 0 

Culelc -em.n. 13 1 0 

Culex. fu.canus 2 1 0 

CUlex qulnquor..a.rua 98 2 0 

CUlex pseudovlshnul 13428 54 1 0.07 

Culex gol/dus 
848 8 1 1,18 

Culex trlt•anlorhynehu• 
3181 26 2 0,63 

Pigsty Total 
17587 94 4 0,23 

19 20 

The adult pig surveillans,g JE sentinel surveilla~ce;2005~2009. . 
~ ·. ··' -·,_ J, 

.. (ljJIJ ... ~ ":£ Province 

2005 29 17 3 13 2 
Long An 

2006 35 33 7 17 2 1 

2007 74 40 3 71 29 2 
Blnh 2008 61 42 2 58 2 17 

Duong 
2009 

(Jan-May) 
29 24 28 5 

2008 9 9 9 2 
2005 2006 Ben Tre 

(Aug-Dec) 

2009 62 46 2 61 27 3 
Percentage of positive JE IgM 

(Jan-May) 

21 !1 

J,E Vaccination Status .. tg. -~-~: t.'·.:_., .}~~::~ ;:~;-~_:· .. 

Year 
No of No or NQ.or-Ctilfilr"'liiidof!. 

prOVInces district ysar-olds with Rate(%) 

C5F NIHE PI Sampli!- CSF Pii!!lt\blo PI .S:ample 
JE VIC. coverage 

JEME(•I 2 2 JEME( I 1 2001 

JEME /·1 31 31 JE ME(·I 31 31 

33 2002 

2003 11 20 88.157 85.60 
Senm~ 1 NIHE" PI Sample Serum 1 Panblo PI Somple 

JEME!+I 3 JE M6 (<j 0 2004 16 42 138,828 95.90 

JE ME !·I 42 u JEM£1-1 31 30 
2005 18 60 235.136 95 70 

~ 31 

2006 19 78 235,241 87 40 

Stuum2 NIHE PI Siillm~le Sen.tml Panbio PI S.a.m~le 2007 20 102 289,468 94. 10 
J(M! !~I ? lEI\o'E H 0 l 

JEMIOH ll 3i JEME!·I ~~ 13 
20011 20 133 572_537 83 9 

33 14 
.. 2010 20 204 

23 
(%) (100%) (100%) 



Laboratory Quality Assurance 

• SOP 
- Colloot, receipt, 9toro tho onmplo9. 

Equipment 
Reagents and materials 
Experiments 

Thank you for attention. 

Commendation 

• Reagent and materials for JE diagnotic 
(isolation, RT-PCR, sequence) 

• Computer set 

• Elisa reader and washing machine. 

• Training 

25 16 

27 





.. 
!I~ · 

• 
" 

Seoul , June, 2009 

QA measure - SOPs 

Sample (Collect, receipt, store sample) 
Equipment. 
Reagents and materials. 
Experiments. 

The methods using in the lab for JE diagnosis 

------Host animal Human - Vector 
(pig) (Mosquitoes: Culex .. . ) 

I~ ---
Virus Isolation 

Serology (Suckling mouse, cell-
;~ liTe) ! '-._ 
I ' 

HI ELISA PRNT RT- PCR 
I 

Sequencing 

. ·-

• ._,'-· 

. -111 "' 

Organizational Structure of the NIHE, Hanoi, Vietnam 

Flowchart for collection samples 
in Northern Vietnam 

National Pediatric Hospital 
National Infectious Disease H 

MAC-ELISA J.E. diagnosis 

--- SDIIP\IhiCII.bsolllvttlllllilll11ia 
rw;-. ... ~,,u.,. 

4 



• 
" 

• .. 

MAC-ELISA J.E. diagnosis 

Conjugate 

JE•ntiaen 

A y I - ~"[t: Sample: lgM anti JBV 

~gGanll human lgM 

~~ ~~manJgMto 

Comparison 3 MAC- ELISA kit 

62 13 13 11 1 

MAC- (-) (+) (-) (-) (-) 
ELISA 

PEN ( -) (+) (-) (-) (+) 
TAX 

Pan- ( -) (+) (+) (+) (-) 
Bio 

Comparison between NIHE and PEN- TAX kit 
with the CSF and serum sample 

Acute Type of kit No. of No. of(+) No. of(-) 
sample sample sample sample 

Serum NIHEkit 36 24 12 

PEN TAX 36 25 11 

CSF NIHEkil 36 25 11 

PEN TAX 36 25 11 

• 
MAC-ELISA J.E. diagnosis 

Conjugate 
(Reii'IQ1Je 
afttrwliShing) 

JEantigen ~ A 
(R,_, 'A v I 
aftuw~Mng) ~~~ 

4
~ Sam pi<>: N<>n- spocific lgM 

• 

• 
D 

Y Y Y - lgG anU human lgM 

Comparison between NIHE and PEN- TAX 
kit with the acute and convalescent sample 
Type of 
sample 

Acute 
phase 
sample 

Convalescent 
sample 

• Hwn.a.n 

e MO£quito, pi1 

ELISA kit No. of No of No. of 
sample positive negative 

sample 

NIHEkit 36 24 12 

PEN TAX 36 25 11 

NIHEkit 36 26 10 

PEN TAX 36 26 10 

-1: 

Molecular epidemiology of JEV 
in human, pig and mosquito 

sample 



• • 

• • 

• • 

Comparison MAC- ELISA using 
antigen genotype 1 and 3 

No (+) No (-) % 
sample sample 

ThP s::lmF> 410 :1:'17 7R7 
result (99.9%) 

The 1 (antigen 1 (antigen 1 (0.1%) 
difference genotype 1) genotype 3) 

result 

Total 411 377 788 

Distribution of A. E. S. patients 
b month in Vietnam, 1996 - 2002 

Jan Feb Mar Apr May Ja.m Jul Aug Sep Oct Nov Dec 

,.._ M len Bac _.... M len trung 

JE case in some Northern province. 
1998- 2007 

1-4 y 5· 9 y 10-14 y >= 15 y Total 

Bacgiang 17.5 18.5 27.8 26.3 20.7 

Hatay 41.7 33.3 50.0 8.3 32.0 

Thanhhoa 60.0 74.0 69.4 33.3 65.3 

NPH 52.4 70.4 62.8 0.0 62.2 

Total 42.3 62.4 60.2 33.8 59.4 

• • 

• • 

The sample collection situation, 
1998-2007 

Type of No of No of No of neg % (+) 
sample sample pos.sample sample 

C~F 300(44.7%) 249 252 49.6 

Single 290 (43.2%) 98 192 33,8 
serum 

Pair of 45 (6.7%) 32 13 71 .1 
serum 

CSF+ 2 SR 36 (5.3%) 26 10 72.2 

Total 671 305 366 45.5 

in summer season. 

Whereas in Tay Nguyeu.Q.._-=-~,.....-
and in the South par1-----.. 

(Tropical area) JE cases 
are scattered all year 
round 0. 

Distribution of JE dinical r 
cases by regions, ZOOO 

JE case dist ribution by age in 
Thanh Hoa, 1998- 2007 

~ r------------------------------, ., .. 

.... ..... 
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• • 

AES situation in Bac Giang 
province, 1999- 2007 

Year Encephalitis virus case No. sample JE(+) 

1999 203 102 ~ 

2000 108 35 15 

2001 140 M ~ 
2002 122 93 19 

2003 62 54 14 

2004 132 90 12 

2005 72 49 10 

2006 35 35 9 

2007 87 87 8 

Total 961 629 117 

'!!,'.".." 

Recommendation 

1. Support equipment: 

Micropipettes. 

Freezer- 20°C. 

Computer set. 

ELISA reader and washer. 

2. Training QA & QC for JE lab. 

%(+) 

33_3 

42.6 

4.8 

20.4 

25.9 

13.3 

20.4 

25.7 

9.2 

18,6 

• • 
Vaccine effectiveness, 1999- 2007 

Vaccinated history No. of JE case Ratio % 

Vaccination but not 19 6.2 
enougn 

Vaccination 2 0.7 
(enough 3 basic 
doses) 

No vaccination 284 93.1 

Total 305 100 
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