respiratory infection, this study will investigated the distribution of respiratory virus,
and try to find involvement of novel virus in influenza like illness with influenza

negative in mainland China.

I1. Methods:

Collection of clinical specimen

In mainland China, a national wide influenza surveillance network network including
411 influenza laboratories and 556 sentinel hospitals have been established and
operated smoothly. In this study, based on Chinese influenza surveillance net-work,
we will collect swab samples with influenza negative detection by net-work from
patient of influenza-like illness (ILI). At present, 365 swabs were taken from the
networking laboratories in Jiangsu, Anhui, Hubei and Hunan province China, and
involved into investigation of generally respiratory viruses. The samples were
collected from the sentinel hospitals of influenza surveillance network in the four
provinces respectively, and they are all the throat swabs. In the incidence of patients
within 3 days, throat swabs were collected from the individuals who had influenza
symptoms and did not take antiviral drugs (amantadine, rimantadine, Tamiflu, etc.).
All specimens involved were performed viral isolation to be negative.

RNA Extraction

Total viral RNA was extracted from all of the specimens by using a commercial kit
(QIAamp Viral RNA Mini Kit, QIAGEN Inc., Valencia, CA, USA) according to

manufacturer’s instructions and eluted in a final volume of 40 ul of RNase-free water.



RT-PCR Amplification of Respiratory Viral RNA

QIAGEN OneStep RT-PCR Kit was used for the RT-PCR ainpliﬁcation. Thaw
template RNA, dNTP Mix, 5x QIAGEN OneStep RT-PCR Buffer, and RNase-free
water, and place them on ice. Mix ResPlex II SuperPrimers by vortexing briefly.
Prepare a master mix according to manufacturer’s instructions. The master mix
typically contains all the components required for RT-PCR except the template RNA.
Mix the master mix thoroughly, and dispense appropriate volumes into PCR tubes.
Add template RNA to the individual PCR tubes. Program the thermal cycles
according to manufacturer’s instructions. Start the RT-PCR program while PCR tubes
are still on ice. Wait until the thermal cycler has reached 50°C. Then place the PCR
tubes in the thermal cycler. After amplification, proceed with Detection of Amplified
Respiratory Viral RNA.

Detection of Amplified Respiratory Viral RNA

Heat Stopping Buffer to 52°C, and keep it at 52°C until use. Mix the ResPlex II Bead
Mix by vortexing for at least 15 s. Prepare a detection mix including 35ul Detection
Buffer and 10pl ResPlex II Bead Mix. Vortex the reaction mix thoroughly. Dispense
45 ul into each well of a 96-well, flat-bottom plate. For each assay, add 5 pl of the
RT-PCR reaction amplification product to a sample well. Mix thoroughly by pipetting
up and down. Incubate samples at 52°C in the dark for 10 min. Make a fresh 1:1
mixture of Detection Buffer:Streptavidin—PE at room temperature. Make enough to
use 10 pl of the mixture per assay. After incubation, add 10 pl Detection

Buffer:Streptavidin-PE to each sample. Keep the samples at 52°C, and mix briefly by



pipetting up and down. Incubate at 52°C in the dark for 5 min. Keeping the samples at

52°C, add 120 pl Stopping Buffer (prewarmed to 52°C) to each reaction. Analyze the

samples on the LiquiChip 200 Workstation using QlAplex MDD Software. The cutoff

value was determined as the ten times the value of the negative controls. The data

were analyzed by STATA software.

I1I. Results:

1) The characteristics of the patients collected.

As table.l showed, the throat swabs were collected from Anhui, Hubei, Hunan or

Jiangsu province China during Sep 2006-Jul 2007.

Among 365 patients from whom

the specimens were collected, 272 (74.52%) were <18 years old, and 93 (25.48%)

were > 18 years old. And 51-63% patient were female.

Table 1. Characteristics of patients with influenza like symptoms

Anhui Hunan Jiangsu Total
Number of patients (%) 92(25) 91(25) 88(24) 365
Male/female: number (%) 58/34(63) 55/36(60) 45/43(51) 205/160(56)
Age (year) mean =+ SD 4+4 13£16 12+14 12+16

09/2006-07
Specimen collection time 01-06/2007  01-06/2007  01-05/2007

/2007

2) The investigation of virus in the swabs



To investigate the distribution of generally respiratory viral, we performed detection
of respiratory virus using Qiagene MDD kit. The results showed that 14.25% samples
with negative isolation for influenza virus may be detected for CVEV, hMPV, FluA,
FluB, PIV or RHV. And most positive detections were CVEV (7.12%), then
PIV(3.01%) and influenza which was missed in viral iselatioﬁ (2.74%). Additionally,
distribution of virus is different although similar ratio of viral identification among the
4 provinces. The pathogens identified are relative simple in Jiangsu province, just

CVEV was found excluding influenza virus.

Table 2. Virus detection results of all specimens from four province

Anhui Hubei Hunan Jiangsu Ratio
CVEV 7 5 3 11 7.12%
hMPV 2 0 0 0 0.55%
FluA 1 4 1 1 1.92%
FluB 0 3 0 0 0.82%
PIV 3 1 7 0 3.01%

RHV 1 2 0 0 0.82%

Ratio  15.22% (14/92)  15.96% (15/94)  12.09% (11/91)  13.64% (12/88)  14.25%

* CVEV, coxsackie viruses/echovirus; hMPV, human metapneumovirus; FluA, influenza A virus;

FluB, influenza B virus; PIV, parainfluenza virus; RHYV, rhinovirus; RSV, respiratory syncytial



virus.

IV. Discussion:

Upper respiratory tract infection (URI) represents the most common acute illness
evaluated in the outpatient setting. URIs range from the common cold--typically a
mild, self-limited, catarrhal syndrome of the nasopharynx-to life-threatening illnesses
such as epiglottitis. Viruses account for most URISs. In this study, we investigated 365
clinical specimens collected from ILI cases with negative isolation for influenza virus.
Almost 15% samples were identified to be positive for CVEV, RHV, PIV, hMPV, Flu,
PIV or RHV. And the results suggested that the distribution of the viruses is different
in different regions.

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
concern in public health. So the next step for this study, we will make a guideline for
systematic collection of samples, and perform viral isolation for those negative
samples with a random ratio to identify mutated or novel viruses using a mixed cells

fitting for most of respiratory viruses as mentioned in the summary.
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Summary:

A surveillance program has been implemented in Jingzhou City, Hubei province based
on existing hospital-based SARI surveillance platform, targeting on detection of
severe acute respiratory infection (SARI) inpatients with streptococcus pneumoniae
(S.p). The main surveillance activities include case enrollment and investigation,
specimen collection and laboratory testing. The whole blood culture and urine antigen
test for S.p was conducted on patient matching case definition. The preliminary
analysis result indicated that almost 90% of enrolled SARI cases were from the
pediatric wards; male cases accounted for 58%; the median age was 2.2 years old with
range from 1 month to 108 years old; the most common complication among both
adult cases (31%) and children cases (12%); there was low proportion of blood
cultures obtained (20%) and low yield of blood cultures of SP (0.5%), which might be
related with the wide self-usage of antibiotics by the patients before hospitalization or
the contamination during the process of blood collection. Inpatient-based surveillance

program on S.p and its related diseases should be redesigned and adapted to the



current clinical practice in China’s hospital settings and health-related behavior

among population.

I. Background

China CDC have been conducting a population-based surveillance program in
hospitalized patients with severe acute respiratory infection (SARI) caused by
influenza virus for more than one year in Jingzhou city, Hubei province. The previous
surveillance activities include enrollment and investigation of inpatients matching the
SARI case definition, collection of nasopharyngeal swab, PCR testing for influenza
and non-influenza virus. Considering that the Streptococcus pneumonia is the most
common pathogen causing bacterial pneumonia, the laboratory identification with
whole blood culture and urine antigen test was added into the current surveillance

program under the financial support from Japan NIID.

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 clinicél features of inpatients with SARI

caused by S.p infection.



II. Methods:
1. Case enrollment and investigation
The case definition for SARI had been identified as follows:
(1) Fever: Documented rectal or axillary temperature >38°C
AND
(2) Signs or symptoms of respiratory illness. At least one of the following:
a. Documented tachypnea
1. Age <2 months: > 60 breaths/minute
ii. Age 2 months to < 12 months: >50 breaths/minute
iii.  Age 12 months to <5 years: >40 breaths/minute
iv. Age greater than or equal to 5 years: > 25 breaths/minute
b. Cough
c. Difficulty breathing or shortness of breath
d. Abnormal breath sounds on auscultation (e.g., rales, rhonchi, wheezing,
dullness)
e. Sputum production
f.  Hemoptysis
g. Chest pain
h. Sore throat
1. Chest radiograph consistent with pneumonia
Physicians in the pediatric and internal medicine ward of sentinel hospitals should

enroll every inpatient matching the above case definition. Specimens such as the



whole blood and urine should be collected before the antibiotic drugs were prescribed.
A case report form (CRF) including the information such as demographic, clinical
manifestation, treatment, vaccination history, clinical lab test, etc would be completed
after the case was discharged or died.

2. Lab testing for blood and urine

The whole blood samples were collected by nurses and were sent to the clinical
laboratory to be cultured and the urine would be conducted with a rapid antigen test

for S.p.

II1. Results: (if necessary, figures and tables will be included)

This is preliminary analysis results of SARI surveillance during the period from

January, 2010 to November, 2011.

1. The total number of hospitalized patients within the surveillance wards was
60,176 and enrolled SARI inpatients accounted for 22.2% (13368/60176). Near to

90% of enrolled SARI cases were reported from the pediatric ward.
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Figure 1 Epidemic curve of illness onset of enrolled SARI cases by week (n=13,368)

12,701 CRFs had been completed.

(1) Adult (age>14 Ys): 1,518; Male: 57.5%; the median age: 2.2 Ys (1 month —

108 Ys).

Pneumonia was the most common complication among both adult cases
(30.9%) and children cases (11.8%).

18.2% of adult cases and 27.2% of children cases had undertaken X-ray
photographing. Among them, 31.0% had been diagnosed as pneumonia.

0.2% of adult cases and 8.5% of children cases had received influenza
vaccination within one year before symptom onset. Very few cases had ever
been inoculated with Hib vaccine and 23-Valent Pneumococcal
polysaccharide vaccine and no case had ever got 7-Valent Pneumococcal

conjugate vaccine.

3. 2,507 (19.8%) blood samples had been collected and tested, 87.3% in adult cases

and 10.5% in Children cases respectively. Among those samples, only 13 (0.5%)



samples had been cultured positive for S.p and 166 (6.6%) samples positive for
other bacteria.
4. 1,117 (73.6%) urine samples had been conducted with S.p antigen test. Among

those samples, 42 (3.3%) were found S.p positive.

IV. Discussion:

Streptococcus pneumoniae (S.p) is a major cause of childhood and adult disease
throughout the world, especially in developing countries. In 2000, pneumonia was the
leading single cause of death in children under 5 years old worldwide, with S.p —
one of the three most common pneumonia etiologies identified. Although there have
been many publications about SP in China, our understanding of SP in China remains
limited. Virtually all of the SP studies conducted were generated. from short-term,
hospital-based studies or cross-sectional surveys conducted in selected facilities.
Studies were conducted at different time periods, in different locations, under
different epidemiological conditions. Most studies of circulating strains relied only on
those isolated from sputum or nasopharyngeal specimens, rather than from normally
sterile sites, such as blood or CSF; isolates from sterile sites are needed, because these
are the strains most likely to cause vaccine-preventable disease. In contrast to the
United States and other Western countries, China lacks a geographically
representative, continuous, high quality SP surveillance system, which is needed to
characterize the burden, distribution, trends, clinical outcomes, and subtypes of SP

invasive disease in China. SP surveillance systems in the U.S. have had a major



impact on public health policy, particularly related with vaccination strategy of
children and adults. This is why we are trying to establish a S.p surveillance program
based on the population-based SARI surveillance system platform.

However, to date the yield of bacterial confirmation through blood cultures has been
much lower than expected. While antibiotic treatment prior to and during
hospitalization may be partially responsible for the low yield in blood cultures, we
believe that the timing of blood culture collection in the hospital, the method of blood
collection, and the way blood cultures are processed are still the important factors
contributing to the low yield. Blood cultures are obtained from a relatively low
percentage (lower than 20%) of cases for which the protocol calls for blood cultures.
The SARI case definition, developed primarily for detection of influenza cases, is
very broad and includes many patients in whom bacterial pneumonia would not be
highly suspected. One option would be to revise the protocol to call for collection of
blood cultures in a well-defined subset of SARI patients in whom bacterial pneumonia
1s more likely. When blood cultures are taken, there has been a low yield of positive
cultures (0.5%). Moreover, a high proportion of the blood cultures that do show the
growth of bacteria are more likely to indicate the possible contamination by
organisms colonizing the skin than they are to represent the etiology of bacterial
pneumonia. Therefore, a time-limited, intensive effort to optimize the laboratory
confirmation of bacterial infection among patients identified through surveillance
should be tried in one sentinel hospital. Also, A time-limited, carefully performed,

nasopharyngeal carriage study could help to measure the prevalence of carriage of S.p,



identify the distribution of circulating serogroups/serotypes, and perhaps help to

clarify the contribution of prior antibiotic use to the low yield in the project cases.
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