Total viral RNA was extracted from all of the specimens by using a commercial kit
(QlAamp Viral RNA Mini Kit, QIAGEN Inc., Valencia, CA, USA) according to
manufacturer’s instructions and eluted in a final volume of 40 pl of RNase-free water.
Reverse Transcriptase and PCR Amplification of Viral Nucleic Acid

Thermo RevertAid First Strand cDNA Synthesis Kit was used for cDNA Synthesis.
After thawing, mix and briefly centrifuge the components of the kit. Store on ice. Add
8 u L template RNA for each reaction then incubate 90 min at 37°C. Prepare a master
mix of Seeplex RV15 ACE kit according to manufacturer’s instructions. The master
mix typically contains all the components required for PCR except the template
cDNA. Mix the master mix thoroughly, and dispense appropriate volumes into PCR
tubes. Add 51 L template cDNA to the individual PCR tubes. Program the thermal
cycles according to manufacturer’s instructions. Start the PCR program while PCR
tubes are still on ice. After amplification, proceed with Detection of Amplified
Respiratory Viral nucleic acid.

Detection of Amplified Respiratory Viral Nucleic Acid

Analyze the PCR products on the QIAcel Workstation using capillary electrophoresis.
The results were determined as according to the position of the band of the PCR

products.

III. Results:

We tested 202 clinical respiratory tract samples from outpatients using a multiplex
PCR method which can be used for the simultaneous detection of fifteen respiratory
viruses. The results showed FluA was detected in 31 patients (15.3% of total samples).
Adv was find in 14 patients (6.9% of total samples). RSV B was detected in 12
patients (5.9% of total samples). 135 patients were negative for 15 respiratory viruses

tested (Table 1). § patients presented dual viral infection (4.0%)(Table2).

Tablel. Identification of the viruses in 202 respiratory tract samples from

outpatients
Viruses Number of positive samples
FluA 31
Adv 14
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RSV B 12
MPV

HEV

HRV

RSV A
PIV2

PIV3

PIV4
Co-infection
Negative 135
total 202

OO = e = BN WY AW N

Table2 Identification of the virus in 8 outpatients with co-infection
Number  of  positive
samples

Viruses

RSV B+FluA
Adv+FluA
Adv+HEV
FluA+HEV
FluA+HRV
RSV A+HEV
RSV B+PIV4
total

CO | e = = = = DD

1V. Discussion:

Upper respiratory tract infection (URI) represents the most common acute illness
evaluated in the outpatient setting. The accurate and rapid analysis of a broad range of
viral agents is critical for etiological investigations. Viruses account for most URIs. In
this study, we investigated 202 clinical specimens collected from ILI cases, 33.1%
samples were identified to be positive one or more viruses. However, these results
may underestimate the role of virus infection, because viral loads in throat swabs, as
used in this study, are usually lower than those in aspirate or lavage.

Some limitation should be involved into this study. Firstly, the collection of samples
could not cover all ages or years since we cannot exclude the possibility of outbreak
samples. Furthermore, molecular investigation could miss some mutated pathogens.
Additionally, to improve control and prevention for respiratory virus infection, the

molecular investigation is far away of enough since novel pathogens is always a
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concern in public health. Thirdly, a positive detection for a virus in throat swab by
molecular techniques does not necessarily indicate respiratory disease, which is also

mentioned in other studies[5].
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5. Study on the epidemiological and pathogenic characteristics of inpatients of

severe acute respiratory infection with Streptococcus pneumoniae in China

Study faculty: Division for Infectious Disease Control and Prevention, Chinese
Center for Disease Control and Prevention, 155 Changbai road, Changping District,
Beijing, 102206, China

Name and official title of PI: Hong-jie, Yu, MD, MPH, Prof., Deputy Director of

Office for Disease Control and Emergency Response, China CDC

Summary:

China CDC initiated a surveillancesystemtargeting on detectingsevere acute
respiratory infection (SARI)inpatientswith streptococcus pneumoniae (S.p) in
Jingzhou City, Hubei province in 2010.The surveillance result showed low yield of
blood cultures of SP (0.5%, 21/4,029). Therefore, we carried out another surveillance
program for S.pin Kunming city, Yunnan province in 2013. However, no positive
results were found. According to previous surveillance experience and awareness,the
wide self-usage of antibiotics might be one important reason for such low culture
positive rate, another reason should be that the standard operation procedure of blood
draw, timely transfer to lab, and whole blood culture might not followed well. After
pilot surveillance in two sites, we realize that whole blood culture might not yield
good results at present time in China and propose to conduct more sensitive PCR

method to evaluate S.p prevalence although s.p strain could not be obtained.

I. Background

Under the financial support from Japan National Institute of Infectious Disease,China
CDC have been conducting a surveillance program in hospitalized patients with
severe acute respiratory infection (SARI) caused by streptococcus pneumoniae
(S.p)for two years in Jingzhou city, Hubei province. The surveillance activities
include enrollment and investigation of inpatients matchingthe SARI case definition,

collection of blood and urine, and the whole blood culture and urine antigen for
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S.p.The blood culture had always been a big issue for its low yield since the
beginning. We organized a boosting training course andsupported two lab staff to the
national reference labs to receive more systematic training on blood culture. However,
no obvious improvements have been seen. Therefore, we tried another site in
Kunming city, Yunnan province to find out whether it is possible to conduct whole

blood culture in surveillance program in China.

II.Purpose:

1. To understand the prevalence of Streptococcus pneumonia (S.p) infection among
inpatients cases with SARI in sentinel hospitals;

2. To figure out the pathogenic characteristics of S.p strain isolated from whole
blood culture of inpatients with SARI.

3. To address the epidemiological and clinical features of inpatients with SARI

caused by S.p infection.

II.Methods:

Setting and Patients Enrollment

The Second Affiliated Hospital of Kuming Medical University was chosen after
carefully considering capacities of surveillance and laboratory testing. A national
surveillance protocol including patients enrollment, specimens collection and
laboratory testing, case report form and information reporting, and related standard
operation procedures (SOP) were developed by China CDC.

Patients admitted to the wards or intensive care unit (ICU) of departments of internal
medicine, pediatrics or infectious diseases in each of these sentinel hospital were
screened by nurses and physicians for ALRI. A patient was defined as having ALRI if
they had: (1) at least one of listed manifestation of acute infection: measured fever
(=38 °C), abnormal white blood cell (WBC) differential, leukocytosis (a WBC count
increased to over 10,000/JL) or leukopenia (a WBC count decreased to less than
4,000/uL), and chill; (2) at least one of listed respiratory tract illness: cough, sputum,

shortness of breath, lung auscultation abnormality (rale or wheeze), tachypnea, and
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chest pain. Among the ALRIpatients, those with a chest radiograph demonstrating
punctate, patchy or uniform density shadow were defined as having pneumonia.
Specimen Collection and Testing

Each week or month, the first 2-5 ALRI patients were enrolled for specimen
collection. After hospital admission, physicians obtained verbal consent from eligible
ALRI case-patients or their parent/guardians, and then blood were collected.
Collected blood samples were sent to Yunnan provincial CDC laboratory to conduct

whole blood culture.

IIL.Results: (if necessary, figures and tables will be included)

During the period from January, 2013 to September, 2013, we have seen that:

1. The total number of hospitalized patients within the surveillance wards was 298.

2. Epidemiological and clinical features:

1) 298CRFs had been completed.

2) All of the CRFs were from Children cases age<14 years old and the majority
(82.9%) were younger than 5 years old. 182 (61.1%) were male.

3) As for body temperature, 121(40.6%) in children cases were admitted to hospital
with fever >38[]. Cough was the most common symptom (57.4%).

3. Laboratory testing results:

All of Children cases have been collected blood samples. No samples had been

cultured positive for S.p.

I'V.Discussion:

It has been well known that Streptococcus pneumoniae (S.p) is one of the major
pathogens for respiratory infection throughout the world and 5% of all children deaths
were attributed to S.p. As far as we know, there is no good data for S.p prevalence in
China at community level. China lacks a continuous, high quality S.p surveillance
system, which is needed to characterize the burden, distribution, trends, clinical
outcomes, and subtypes of S.pamong invasive S.pdisease (IPD). This is why we

initiated S.p surveillance programin Jingzhou.
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During two years’ operation, we found that in Jingzhou it was hard to improve the
yield of bacterial confirmation through blood cultures. Through field evaluation, we
realized that in addition to antibiotic usage prior to and during hospitalization, other
factors contributing to the low yieldincluded the timing of blood collection in the
hospital, the method of blood draw, and the way blood cultures being
processed.Although we had made several efforts to strengthen SOP of blood culture in
Jingzhou, no big progress had been seen. So, we still decided to select another site in

Yunnan province to try S.p surveillance.

As results showed that no positive were found among 298 whole blood samples, we
have to reassessed our protocol. We should revise the protocol to call for collection of
blood in a well-defined subset of SARI patients in whom bacterial pneumonia is more
likely.According to current clinical practice and huge workload of diagnosis and
treatment in China, it is hard to change to completely follow the SOPs in a short
period. Furthermore, antibiotics overuse will be a long barrier for S.p detection in
blood culture. Therefore, we would like to conduct more sensitive PCR test for sera or
SCF.Shortage of PCR test is that we can identify its sera subtype but S.p isolate could

not be available.

Total 26 S.p strains were isolated in blood culture in Jingzhou and Kunming sites. Too
small number made it impossible to represent the real distribution of S.p in invasive
pneumococcal diseases. Till now, no advanced laboratory testing, such as genotype,
DNA sequencing, has been conducted for these isolates.We hope that we could get
more funds to support it to move forward. A good platform and public health
awareness in clinical departments have been gradually established. In addition, it
provides experiences and lessons for hospital-based surveillance that need to be

addressed in future practical implementation.
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