Purpose:

Rabies remains an important public health problem in many developing countries. In
the Philippines, 6-8 human rabies deaths per million population occur each year,
mostly among children below 15 years. The control of animal rabies entails costs for
dog vaccination, population control and surveillance. Post exposure prophylaxis of
more than 150,000 animal bite victims annually using expensive rabies biologicals
also constitutes a significant economic burden.

Strengthening of rabies diagnostic laboratories has been recognized by the Philippine
National Rabies Prevention and Control Program as a strategic approach to
elimination. Confirmation of the diagnosis of rabies is very important because it
saves a patient not only from unnecessary physical and psychological trauma, but
more importantly from the financial burden of vaccination, if the animal is proven not
to be rabid. Likewise, confirmation of rabies diagnosis is an essential part of
surveillance which is mandatory for countries desiring to eliminate rabies.

In the Philippines, the network of Regional Animal Disease Diagnostic Laboratories
(RADDL) under the Regional Field Units of the Department of Agriculture is
mandated to provide quality services in terms of animal disease diagnosis and
prevention including rabies laboratory diagnosis. The RADDLSs are tasked to perform
the Fluorescent Antibody Test (FAT), the gold standard for detection of rabies
antigens. There is no quality control and assurance (QC/QA) program being
conducted among the laboratories performing the test. Likewise, the use of rabies FAT
in the RADDLs has been limited by the need for consistent supply of the expensive
reagents and the financial provision for equipment maintenance, especially of the
immunofluorescent (IF) microscope. The conduct of FAT remains financially
prohibitive for regional laboratories, resulting in the use of the less-sensitive and
obsolete Direct Microscopic Examination (DME) or Negri Body Detection Method by
several of these laboratories. Hence, a rabies diagnostic tool which could be sustained
in regional laboratories is needed.

One such tool is the Modified Direct Rapid Immunohistochemistry Test (DRIT).
This test is a modification of the direct rapid immunohistochemistry test, an
un-licensed procedure developed by the Centers for Disease Control and Prevention
using monoclonal antibodies directed against rabies nucleoprotein designed for
consideration as a potential alternative for FAT.

Genetic analysis can also reveal consistent nucleotide areas which can be used to
develop primers for routine diagnosis as well as for epidemiological characterization

of isolates in combination with epidemiological information.

This study was conducted to (1) develop and standardize rabies diagnostic methods
specifically to develop a cheap and simple diagnostic test that is readily available in
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the rural areas and (2) to investigate the molecular epidemiology of rabies in the
Philippines including etiological characteristics of endemic rabies isolated from
different geographic areas in the country.

Methods

The study will be conducted over a period of 3 years and has 2 components:
LOCAL DEVELOPMENT OF AN IMMUNODIAGNOSTIC TEST KIT

This first component is aimed at the local development of an immunodiagnostic test
kit for the detection of rabies antigens by the expansion of the rabies monoclonal
antibody (MADb) library of the RITM Immunology Laboratory. MAbs against rabies
have initially been isolated through a project funded by the National Institute of
Infectious Diseases of Japan (NIID) through the FITC project. MADb clones will be
subsequently characterized for its diagnostic use in the development of DRIT and a
dipstick assay. Then, the diagnostics will be optimized through field testing at selected
Regional Animal Disease Diagnostic Laboratories (RADDLSs).

Specific activities for the first component will include: 1) evaluation of existing rabies
polyclonal antibodies developed by Japan NIID, 2) expansion of the rabies MAb
library in order to develop diagnostic reagents useful for FAT or
immune-histochemical methods (such as DRIT), 3) development of MAbs for
therapeutic usage and 4) defining the virus neutralization epitopes to elucidate
rabies viral pathogenesis.

ETIOLOGICAL CHARACTERISTICS OF ENDEMIC RABIES ISOLATED
FROM DIFFERENT GEOGRAPHIC AREAS

This second component aimed to identify diagnostic primers targeted at the rabies
gene for the generation of a more accurate description of the molecular epidemiology
of rabies in the Philippines. The current rabies molecular epidemiology study
provides the initial information on candidate primers for molecular detection. In order
to increase the quality and validity of the molecular detection method, more samples
from a larger geographic coverage is sequenced through the support of the RADDLs.

Assessment of participating Regional Animal Disease Diagnostic Laboratories
(RADDL) is the first crucial step in establishing the molecular epidemiology of rabies
in the Philippines. In order to get a complete picture as much as possible of the
diversity of the molecular polymorphism of rabies, the laboratories were selected
based on their geographical location, the capacity to perform laboratory diagnosis of
rabies, and the prevalence rate of the disease in the area.

Specific activities for the 2 component started with QC/QA of the participating
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laboratories (RADDL 3, RADDL 5, RADDL 7, RADDL 10) in order to standardize
procedures for FAT and ensure the quality of results. Each RADDL were visited
separately for 2-3 days. An evaluation checklist was accomplished. Actual observation
of the processes and procedures for rabies diagnosis using FAT were observed.
Quality control FAT slides from the RITM rabies laboratory were brought to the
laboratories for them to examine. Even though the FAT is the gold standard in rabies
diagnosis according to World Health Organization, the validity of the test result still
depends on meeting the following standards; a) the quality of the microscope, b) the
quality of conjugate and other reagents and c) the skill of the microscopist. Hence, the
focus of assessment of the laboratories was primarily based on meeting these
standards

After the participating laboratories had satisfactorily passed the QC/QA evaluation,
submission of samples proceeded. The submitted samples underwent RNA extraction.
Reverse transcription polymerase chain reaction (RT-PCR) and subsequent sequence
analysis of the G gene of rabies were initially performed to determine phylogenetic
relationship and divergence of rabies isolates in the Philippines. Further genetic
analysis of the rabies genome will be conducted to generate universal diagnostic
primers for routine molecular analysis and for further characterization of local
isolates.

Results:

First component: Evaluation of existing polyclonal antibodies developed by Japan
NIID

In 2008, the (NIID) in Japan embarked on the production of polyclonal antibodies
which could be viable alternatives to monoclonal antibodies used for DRIT. The
polyclonal antibodies were already tested in laboratory samples using experimentally
infected mice brains and initial results showed that it has a potential diagnostic merit.
Polyclonal antibodies in concentrations of 50pg/ml, 100pg/ml, 200pg/ml, and
70ug/ml respectively were supplied to the Rabies Laboratory of the Research Institute
for Tropical Medicine to be used for optimization in field samples.

The 70 pg/ml concentration has been optimized by NIID to work at a dilution of
1:1,000 using 1x PBS as a diluent. To verify this result, this preparation was tested
using banked specimen fixed in cold acetone and the results were compared to that of
FAT results. Comparison of DRIT using 70pg/ml concentration versus FAT shows the
concordance of these 2 tests (Table 1).

Table 1. Comparison between DRIT using 70 ug/ml concentration (1:1,000 dilution)
and FAT using banked specimens of dogs brain.

Sample No: DRIT results FAT results

Z-09-012 () )
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Z-09-013 &) [®)
Z-08-169 (+4) (+3)
Z-08-170 (+3) (+3)
Z-08-183 (+4) (+4)
Z-08-193 (+4) (+4)
Z-08-216 (+3) (+3)
Z-08-218 (+4) (+4)

Having proven that the 70 pg/ml concentration worked properly, it was then used in
the controls for the optimization of the other concentrations. The polyclonal
antibodies of 50pug/ml, 100pug/ml and 200 pg/ml were diluted to 1:500 and 1: 1:000
respectively. Specimen used for this test was inactivated using 10% buffered formalin
as recommended in both NIID and CDC protocols. Table 2 shows that only the
dilution of 200ug/ml worked and it did not give a very strong result.

Table 2. Results of a confirmed positive dog’s brain sample (Z-08-327) fixed in 10%
buffered formalin.

Antibody Concentration 1:500 1:1000
50 pg/ml not done* (-)
100 pg/ml (+1) (-)
200 pg/ml (+3) (*+2)

The same specimen was tested again but this time the brain tissue impressions were
fixed using cold acetone for one hour at -20°C. The results obtained were far more
accurate than when it was fixed with 10% buffered formalin (Table 3).

Table 3. Results of the same positive dog’s brain sample (Z-08-327) fixed in cold

acetone.

Antibody Concentration 1:500 1:1000
50 pg/ml no done* (+4)
100 pg/ml (+4) (+4)
200 pg/ml 8 (1)

* conjugate supplied was insufficient to run the test

Second Component

QC/QA Assessment of RADDLs

Four RADDLs were visited and evaluated, namely RADDL 3, RADDL 5, RADDL7,
RADDL 10. The focus of the assessment of the RADDLs was primarily on meeting
the prescribed standards.

a) Quality of the microscope

Based on our findings and observations, majority of the IF microscopes had
problems with the lenses. This is because of the absence of proper
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maintenance which can also be attributed to lack of after sales services. The
recommended lenses for the observation of rabies antigen is 20X and 40X
using these lenses the microscopist can observe the small dust-like
fluorescence to the biggest fluorescing particles, Over time, growth of mold
inside the lens renders it practically useless. Because of this, the microscopist
has no choice but to use the 10X lens, which gives him a greater possibility of
missing out the dust-like fluorescence.

b) Quality of conjugate and other reagents
We concluded, upon side by side comparison with other commercially
available conjugate, that there is no difference in terms of quality and quantity
of fluorescence among the different brands. The problem is more on the lack
of supply of conjugates. Every year because of the lack of funding, each
RADDL is given a fixed amount of conjugate, which is not enough for some
laboratories receiving more samples than the others

¢) Skill of the microscopist
In order to evaluate the skill of the microscopist, unknown slides were
brought in for identification. Results of this evaluation determined that the
skills of the microscopist of each laboratory were very good with an accuracy
of 100 percent.

The defects in the microscope were corrected and the supply of conjugate was
assured.

After the evaluation, submission of specimens commenced. Confirmatory FAT was
done on submitted animal brain tissue samples. With the samples submitted as of
December 2008, FAT results of RITM and RADDLs were consistent. Subsequently,
reverse transcription polymerase chain reaction (RT-PCR) was performed on the
FAT-positive samples. PCR products were sequenced and a phylogenetic analysis of
the sequenced data was done (Figure 1). The constructed phylogenetic tree shows that
samples from the same region cluster together and are therefore are closely related.

From July to December 2008, a total of 95 samples were submitted by the different
RADDLs (Table 4) with positivity rates ranging from 67 to 100%.

Table 4. Total number of samples from Regions 111, V, VII and X as of December
2008.

Region/ FAT Result Total Positivity
RADDL FAT (+) | FAT (-) Rate (%)
111 39 14 53 74%

\% 10 5 15 67%
Vil 12 0 12 100%

X 14 1 15 93%

TOTAL 75 20 95 79%
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Figure 1. Phylogenetic tree of
rabies isolates, 2008
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