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Abstract 

One suspected Japanese encephalitis case 
was reported at a local hospital in Kaohsiung 
City on June 8th, 2011, a 63 years-old 
housewife who lived in Hunei District, 
Kaohsiung City. The illness started on June 
3rd, showing symptoms of fever, headache, 
neck stiffness, and coma. She was then 
admitted to the hospital on June 7th. Because 
the case conformed to the Japanese 
encephalitis reporting criteria, it was reported, 
and specimen collection was performed on 
June 7th. The CDC confirmed the case on June 
13th: it was the first local Japanese 
encephalitis case in Taiwan this year. The 
patient with a history of diabetes mellitus and 
hypertension lived in a townhouse with three 
stories. There’s a dovecote on the top of a 
neighboring house, and also a pigsty about 
600 meters away, with emitted waste water 
from the pigsty silting in the surrounding 
forest area. Right on the day the case was 
confirmed, the health units implemented  
prevention measures  including reinforcing 
health education and advocacy to the local 
people, visiting hospitals and clinics, urging  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

children of the right age to have Japanese 
encephalitis inoculations, and hanging mosquito 
lamps over high risk areas. Till June 30th, the 
patient of the case was conscious, but still had 
poor concentration, speech impediment, and 
dystonia in need of improvement. The district 
was monitored till July 3rd (double of the latent 
period of the disease,) and no new case was 
discovered afterwards. 
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Abstract 

In September 2010, a gastroenteritis 
outbreak in School X was reported to 
Taiwan Centers for Diseases Control, 
involving 425 of the 2,199 students (attack 
rate = 20.1%). The most common 
symptoms were diarrhea (90.8%), 
abdominal pain (61.9%), and tenesmus 
(23.5%). Some patients had vomiting 
(8.9%). The average duration of illness 
was 4.3 days. Among those who had 
diarrhea, 72.9% had watery diarrhea and 
more than 60% had stool passage twice per 
day at least. Among those who had 
symptoms, 47.9% had sought medical 
consultation and 0.6% had been 
hospitalized. Stool specimens of 1 student 
and 2 restaurant workers were positive for 
norovirus but there was no pathogens 
detected in the water samples. Because of 
the two-peak appearance of the epidemic 
curve and the scattering of patients in 
different classes, the outbreak could be 

resulted from a combination of 
common-source exposure and 
human-to-human transmission. Risk 
factors could not be identified, but the 
number of patients ceased increasing after 
implementation of aggressive control 
measures. Norovirus is highly contagious 
in populous institutions and schools. A 
comprehensive surveillance and reporting 
system and early intervention might be 
helpful in controlling outbreaks, but 
environmental sanitation and hand hygiene 
are of fundamental importance.  

 
Keywords: norovirus, outbreak, human-to- 

human transmission 
 

Background 
On September 7, 2010, the 1st branch 

of Taiwan Centers for Diseases Control 
(Taiwan CDC) received a notification 
from School X in Yilan County, reporting 
that about 40 students presented with 
symptoms including diarrhea and 
abdominal pain since September 6. 
Because these patients not only clustered 
temporally and geographically, the 
number had also surpassed the baseline 
daily absenteeism of 7 to 8 students, an 
outbreak was highly suspected. The 
number of patients gradually increased 
and a food-borne disease could not be 
ruled out, so an outbreak investigation 
was soon conducted by the First Branch 
and Field Epidemiology Training 
Program (FETP) of Taiwan CDC, and the 
Public Health Bureau of Yilan County on 
September 9. Reexamination was done on 
September 13. 
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Investigation Purposes and Methods 
The purpose of this investigation was 

to evaluate the extent of this outbreak, to 
find out the pathogen, and to assess the 
effects of control and preventive measures. 
Field investigation included an assessment 
of the school environment, interviews with 
school administrators and students. 
Questionnaires were administered to all 
students and the results were analyzed 
statistically. Anal swabs and stool 
specimens were collected from 
symptomatic students and sent for 
bacterial culture (including cholera, 
shigellae, enterohemorrhagic E. coli, 
salmonella, and vibrio) and viral detection 
/isolation (including rotavirus and 
norovirus). Ground water was sampled for 
detection of shigellae and norovirus. The 
residual chloride level of tap water was 
also tested. 

 
Questionnaire 

Questionnaires were administered to 
all students to collect data on demographic 
characteristics, clinical symptoms and 
medical consultations, history of food intake, 
and personal hygiene. A case patient was 
defined as a person with diarrhea more than 
twice in a day, or had at least two of the 
following gastroenteritis symptoms, 
including abdominal pain, tenesmus, nausea, 
and vomiting. Patients with respiratory 
symptoms were excluded. Teachers were 
asked to help us distribute and retrieve the 
questionnaires. A retrospective cohort study 
was used to evaluate the risks of consumed 
food and water. Epi-Info was used to do 
statistic analysis. 

Results 
There were 1,459 junior high school 

students, 740 senior high school students, 
167 teachers or administrators, and 19 
restaurant workers, indicating a total 
number of 2,385 people in this school. 
Ninety percent of the students lived on 
campus and went home on weekends. Based 
on their grades, boarding students left the 
school either on Friday afternoon or on 
Saturday noon. The dormitory was 
separated into 3 buildings and each room 
could accommodate 8 students. Boarding 
students were required to study in the 
classrooms until 10 to 11 pm every night. 
Air conditioners were installed in all 
classrooms and dormitory rooms. There was 
no group activity held between the 
beginning of the fall semester on August 30 
and the beginning of this outbreak. Tap 
water was used for drinking and cooking 
while ground water was used for other daily 
routines. The distances between ground 
water well and septic tank and sewer were 
more than 15 meters. Different from other 
schools, there was no hand-washing facility 
outside each classroom. Students who 
would like to wash their hands had to go to 
the toilets at both ends of the corridor. The 
school food court was a cafeteria with 
hand-washing facilities and soap at the 
entrance. Roommates of the same dorm 
room also shared a same restaurant table. 
Restaurant workers were required to wear 
masks while working. Because the school 
located at remote area, there was no 
restaurant nearby. In addition to the 
cafeteria, students could buy foods or drinks 
only in a convenience store.  
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Questionnaires were administered to 
2,199 students and 2,113 were retrieved. The 
response rate was 96.1%. A total number of 
425 students met the case definition and the 
attack rate was 20.1%. Case patients were 
found in all 50 classes but one. Among these 
patients, 265 were males and 160 were 
females. The male to female ratio was 1.66. 
Common symptoms included abdominal 
diarrhea (90.8%), abdominal pain (61.9%), 
and tenesmus (23.5%). The average duration 
of illness was 4.3 days. Among those who 
had diarrhea, 72.9% had watery stool and 
more than 60% had defecation twice to thrice 
per day. Other symptoms included headache 
(16.7%), dizziness (14.4%), decreased 
appetite (11.9%), fever or chills (10.1%), 
nausea (9.9%), and vomiting (8.9%). Among 
those who had symptoms, 47.9% had sought 
medical consultations and 0.6% had been 
hospitalized. The proportion of students 
claiming that they had washed their hands 
before dining was not statistically different 
between case patients and non-case students 

 (71.5% versus 73.6%). The proportion of 
hand-washers who used soap was 41.6% in 
case patients and 43.7% in non-case 
students; the different was not significant 
either. The proportion of students who 
washed their hands after using toilets was 
97.6% in both groups. Compared the 
personal hygiene between case patients and 
non-case students using Chi-square test, the 
differences were not statistically significant. 
The p-value of unconsciously touching the 
mouth or nose was 0.06, with a relative risk 
of 1.04 (95% confidence interval: 
0.999~1.09). Among the 425 respondents, 
379 could recall the date of onset. The daily 
number of patient was shown in an 
epidemic curve (Figure). For those who had 
onset before September 12, the data was 
collected via questionnaire (yellow bars); 
for those who ha onset after September 13, 
the data was collected by the school 
administrators (green bars). The result of the 
analysis on the risks associated with personal 
hygiene was illustrated in Table. 

Table  Results of analysis of the risks associated with personal hygiene 

 Risk Factors  Case 
patients

Non-case 
students

Relative Risk (95% 
Confidence Intervals)

Yes 306 1136 1.04 (0.0999-1.09) Unconsciously touching the mouth or nose 
No 119 552  
Yes 304 1243 0.98 (0.93-1.03) Usually wash hands before dining 
No 121 445  
Yes 415 1648 1.00 (0.87-1.15) Usually wash hands after using toilets 
No 10 40  
Yes 177 738 0.98 (0.94-1.03) Usually use soap to wash hands 
No 248 950  
Yes 417 1650 1.03 (0.90-1.18) Brush your teeth almost everyday 
No 8 38  
Yes 417 1661 0.97 (0.80-1.16) Take a bath almost everyday 
No 8 27  
Yes 398 1574 1.01 (0.93-1.10) Drink water from drinking fountains 
No 27 114  
Yes 3 18 0.93 (0.78-1.11) Drink water from wash basin 
No 422 1670  
Yes 124 508 0.99 (0.95-1.04) Drink bottle water 
No 301 1180  
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About the laboratory examinations, 5 

fecal specimens and 11 anal swabs were 
collected; one of them was positive for 
norovirus. Among the restaurant workers, 2 
fecal specimens were positive for norovirus; 
one of them came from someone who once 
had mild symptoms while the other was from 
an asymptomatic employee. There was no 
shigellae or norovirus identified in 
groundwater. Although E. coli could be found 
in the groundwater, the amount was within 
acceptable range of tap water. The residual 
chloride level of the tap water in the kitchen 
was 0.48-0.6, which was also within the 
acceptable range of 0.2-1.5μg/L. 

As for the control and preventive 
measures, the school authority had helped the 
students to seek medical consultations and 
had encouraged the symptomatic students to 
go home. Those who were not able to go 
home were isolated in designated classrooms.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Air conditioners were turned off to avoid 
transmission via door knobs. Students were 
also asked to wear masks because some had 
upper respiratory infections. In response to 
this outbreak, the school authorities hired a 
cleaning company to do environment sweep, 
which used to be managed by students. 
Generalized disinfection was done on 
September 6, September 7, and September 12. 
Door knobs, desks, chairs, and stair handles 
were cleaned by bleach water. The school 
shuttles were required to be disinfected 
immediately after transporting a sick student. 
Education about norovirus was done before 
the laboratory results were available. To 
eliminate the virus in the environments, 
bleach water with a higher concentration was 
recommended. Antiseptic containing phenol 
should be equipped in the toilets and students 
were required to wash their hands with soaps 
before meals and after using toilets. To 

 
 
 
 

 
 

Notify the suspected outbreak; Enhance the disinfection 

Advance the time for students to go home 

Disinfect the whole school; Install the 
chlorinator at the groundwater well 

Weekend and school closure for 
typhoons 

Set up isolation classrooms

Norovirus identified 
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Figure Daily number of patients in School X. (n=437) 
Note:For those who had onset before September 12, the data was collected via 

questionnaire (yellow bars); for those who had onset after September 13, the 
data was collected by the school administrators (green bars) 
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prevent transmission of other gastroenteritis 
pathogens, chlorinators were also 
recommended to be set at the groundwater 
pipes. One week after notification of this 
outbreak, norovirus was identified while the 
number of cases has become less than the 
average absenteeism in the past. There was no 
new epidemics observed, so the outbreak 
formally ceased on September 24.  

 
Discussion 

During outbreaks, the pattern of 
epidemic curve could help us figure out the 
pathogens and transmission mode. In the case 
of prolonged but intermittent exposure to a 
common pathogen, several irregular peaks 
could be observed; while a plateau occurred in 
a continuous exposure. In outbreaks caused 
by point source exposure, there would be a 
sharp rise immediately followed by a decline. 
Multiple waves could be observed with 
progressively taller peaks and similar 
intervals in-between in outbreaks which are 
spread from person to person [1]. Because of 
the initial peak identified on September 4, a 
food-poisoning event with point source 
exposure was suspected (Figure 1). As the 
number of new cases increased in the 
following 2 weeks, the epidemic curve turned 
out to be different from anyone of the typical 
patterns in the literature. Food poisoning 
became unlikely with such a prolonged course, 
while the gradual declining peaks were not 
compatible with the pattern of 
person-to-person transmissions. More 
information would be necessary to evaluate 
the mode of transmission in this outbreak. 

Human specimens collected in this 
outbreak were positive for norovirus, but the 

most common symptom among symptomatic 
students was diarrhea, which is different from 
the past notion that vomiting should have a 
higher proportion. In recent literature, the 
major symptoms in norovirus infection were 
found to be quite different in patients below 
and beyond the age of 16. More than 90% 
patients had nausea, but the proportion of 
patients with diarrhea was significantly higher 
than that of nausea in those older than 
16-years-old (71.5% versus 64.1%). On the 
other hand, the proportion of patients with 
nausea was significantly higher than that of 
diarrhea in those younger than 16-years-old 
(80% versus 52%) [2]. Therefore, clinical 
presentations of the same virus infection still 
varied. In Taiwan, norovirus is the pathogen 
in 72% of the gastroenteritis outbreaks. 
Common symptoms included diarrhea 
(83.9%), vomiting (36.0%), fever (14.9%), 
abdominal pain (8.1%) and nausea (3.0%) [3]. 
Although the attack rate of this outbreak was 
20.1% according to our investigation, the 
extent could be larger because of the possible 
asymptomatic infections.  

Norovirus could be transmitted from 
person to person, via food, water, contact with 
contaminated environmental surfaces, or 
inhalation of the droplets of vomitus [4-7]. In 
food poisoning, the number of patients should 
stop increasing within 3 days, which was not 
the case in this outbreak. So food poisoning 
was less likely. Considering the water used in 
this school, although ground water without 
chlorination was used to wash and clean, the 
distance between the well and septic tank was 
adequate and the well was appropriately 
covered. Norovirus was not detectable in 
groundwater. The drinking water was tap 
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water and the level of residual chloride level 
was conforming to standards. About students’ 
drinking habits, there was no significant 
difference between case patients and non-case 
students. An outbreak caused by 
contaminated water could be excluded. Two 
restaurant workers were positive for norovirus; 
one had onset of symptoms on September 4, 
while the other was asymptomatic. Because 
the onset date of symptomatic worker was the 
same as that of most sick students, he was less 
likely to be the source of the first wave in this 
outbreak. In contrary, the asymptomatic 
restaurant worker was not identified as a 
carrier or suspended from work until the fecal 
specimen was examined; the asymptomatic 
carrier could be the source of this outbreak 
and might lead to propagation of this 
epidemic. Because all students stayed in the 
classrooms and used air conditioners for more 
than 12 hours daily, and 90% of the students 
lived in the dormitories, they had frequent and 
close contacts. Despite most students claimed 
that they did wash their hands before meals 
and after using toilets, only 40% use soaps. 
Besides, there were no hand-washing 
facilities outside the classrooms. More than 
2,000 people would have to wash their hands 
before meals using less than 10 wash basins 
outside the school cafeteria. During field 
investigation, less than half of the students 
were observed to wash their hands correctly 
using soaps; most of them only used water 
and washed for seconds. Considering the 
close and frequent contacts, as well as poor 
personal hygiene, an outbreak caused by 
person-to-person transmissions was most 
likely. However, the analysis on personal 
hygiene and hand-washing habits did not 

reveal any significant differences between 
case patients and non-case students, 
indicating that poor hand-washing habits did 
not result in an increased relative risk of 
infection. Unconsciously touching the mouth 
or nose was one of the indicators of poor 
personal hygiene, the p-value was 0.06 and 
the relative risk was 1.04. Although not 
statistically significant, norovirus transmitted 
by this behavior from contaminated 
environmental surfaces was possible.  

In gastroenteritis outbreaks, it takes time 
to confirm the pathogen. New and effective 
laboratory examinations have been published 
in recent years, one of them could detect 
norovirus within 15 minutes using a special 
reagent, with a sensitivity of 83% and 
specificity of 100% [8]. Because there was no 
false positivity or cross-reactivity with other 
viruses that frequently cause human 
gastroenteritis such as rotavirus, astrovirus, 
sapovirus, or adenovirus, it offered good 
potential for further research. Currently, the 
application was limited because it only 
detected GII genogroup. Vaccination was also 
a field with excellent potential. Chimpanzees 
were found to have similar immune responses 
as humans after acquisition of norovirus 
infection, and vaccines made by virion-like 
particle inoculated intra-muscularly could 
lead to sufficient protection. This research 
could be a good reference of human norovirus 
vaccine [9]. 

Norovirus is highly contagious; a very 
small amount of virus could cause disease. 
Higher concentration of bleach water (1,000 
ppm for environment and 5,000 ppm for 
surfaces contaminated by body fluids or blood) 
was required to eliminate norovirus, compared 
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with other pathogens that cause gastroenteritis 
[10]. Alcohol can only destroy viruses with 
envelopes. Since norovirus do not have 
envelopes, alcohol should not be used to 
disinfect. Norovirus plays an important role in 
outbreaks worldwide, and experts provided 
some recommendations for its infection 
control [11-12]. First, contact isolation can 
prevent human-to-human transmission. 
Second, wash hand with soap for at least 20 
seconds after contacting with patients or 
contaminated surface. If the cook was infected 
by norovirus, food-handling should be stopped 
immediately and restart 48 to 72 hours after 
recovery. In addition, norovirus can not be 
reproduced in food, so cooking thoroughly can 
prevent its spreading. If the outbreak persisted 
continuously, temporary closure of the 
institution is one of the preventive measures. 
Norovirus can spread via contaminated water 
[13-15], which is preventable by using bottle 
water or boiled water. South Korea researchers 
surveyed their groundwater and found 
norovirus in water with proportion of 21.7% in 
summer and 17.3% in winter [16]. Water 
quality surveillance may contribute to prevent 
norovirus infection. If cost-effectiveness was 
concerned, hand hygiene and disinfection are 
the best ways for infection control [17].   

In this outbreak, we learned that 
aggressive control and preventive measures are 
effective even before the identification of the 
risk factors and pathogens.  

 
Conclusion  

Gastroenteritis outbreaks often occur in 
populous institutions and schools, and 
norovirus is the most common pathogen 
which can be easily transmitted 

person-to-person and lead to propagation of 
the epidemic. Major symptoms are different 
in patients with different demographics. 
Implementation of surveillance and early 
intervention can interrupt the transmissions. 
To prevent outbreaks, hand hygiene and 
environmental cleanliness are of greater 
importance.  
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There were 3 laboratories above 
biosafety level 3 (BSL-3) in Taiwan when the 
global severe acute respiratory syndrome 
(SARS) epidemic broke out in 2003. In order 
to respond to the next wave of SARS 
epidemic and other emerging and re-emerging 
infectious diseases, domestic testing or 
research organizations built BSL-3 
laboratories gradually. Also, because the 
laboratory infection of SARS occurred at that 
time, the issue of biosafety management for 
the laboratories with high containment levels 
has begun to be taken seriously. Besides 
compiling the "Safety guidelines for biosafety 
level 3 laboratories" (Revision 2.0 has been 
accomplished in 2011) [1], the Centers for 
Disease Control, Taiwan (Taiwan CDC) set 
"The commissioning process and activation 
for new laboratories above BSL-3" [3] based 
on the Paragraph 2, Article 11 of “Regulations 
governing the infectious biomaterials and 
specimens collection from patients of 
communicable diseases" [2] that states "The 
newly established laboratories above BSL-3 
should obtain approval from the Institutional 
Biosafety Committee before operation and 
should report to the central competent 
authority for records". 

Taiwan currently enables the 
established laboratories above BSL-3 by 
approving ex post facto. Newly established 
laboratories whenever completed the 
relevant settings of facilities and equipments, 
and tested by the security validation, also 
approved by the Biosafety Committee, can 
follow the commissioning process (Table ) 
to apply for an activation approval from 
Taiwan CDC by submitting the documents 
and test reports including laboratories’ 

management practices, moving direction 
design, standard operating procedures, and 
equipments and ventilation/air conditioning 
design. After receiving the application 
documents, Taiwan CDC will assign three or 
more experts in the biosafety field as 
inspectors to review the submitted 
documents and inspect on-the-spot, and then 
will request the applicants to improve and 
reply for the deficiencies. When inspectors 
reconfirm the applicants’ correction reports, 
Taiwan CDC will hold a "commissioning 
inspection conference for newly established 
laboratories above BSL-3 applications," to 
review the applicants’ presentation and 
inspectors opinions to determine the 
laboratories’ occupancy. 

To help applicants avoiding incomplete 
documents that lead to delay the activation, 
the currently practical problems of certifying 
process are listed as follows. (1) The 
improvement period varies. Recently, some 
applicants delay the improvement period in 
laboratory deficiencies; consequently, the 
earlier laboratory test results became overdue 
for more than a year and hence cannot reflect 
the real conditions, making time consuming 
and money expending. (2) The revised 
"Safety guidelines for BSL-3" (2.0 edition) 
has clearly stated that the continuous 
operation period of ventilation system and 
biosafety cabinets been modified from two 
weeks to one week. The room pressure, 
temperature, and humidity curve (with daily 
time records of staff entrance during operation 
are required) should be marked at the 
significant change sites for inspectors to make 
judgment. (3) The applicants submitted the 
unclear  or  incomplete  information  caused  
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Attachments of documents include (in order): 
1. The conference record of institutional biosafety committee’s 

approval. 
2. Training programs and records of laboratory operational and 

managing staff 
3. Emergency response plan for laboratory biosafety 
4. Safety inspection report of laboratory facilities (attached the 

qualified proof of inspectors training and calibration report of 
equipments) 

5. Validation report of biosafety cabinets and autoclaves function 
testing (attached the qualified proof of inspectors training, 
calibration report of equipments, certificate of autoclaves safety 
inspection, original proof of the autoclaves 0.01 μm diameter 
exhaust filter, and validation report of wastewater process); The 
room pressure, temperature, and humidity curve with ventilation 
system and biosafety cabinets operating for a whole week (Daily 
time records of staff entrance are required) 

6. Offering A3 size color displayed laboratory ventilation system 
pipe lines layout, equipments placement layout, overlays of 
ventilation and air conditioning pipe lines and equipment 
placement, the absolute negative pressure value of each area 
and aisle of the laboratory 

7. Relevant standard operating procedures 
Note 1:All test reports should be attached the original data (except 

for smoke flow test) and picture evidence. 
Note 2: For the relevant safety inspection report of laboratory 

facilities, qualified report should be re-submit if involving 
settings improvement. On the date of holding the inspection 
conference, new qualified test report should be provided if the 
previous one has been submitted for over a year. 

The central authority consults 
inspectors’ recommendation to 

determine whether the laboratory can 
be in use

Validation in laboratory facilities 
safety, biosafety cabinets and 

autoclaves function testing

Approved by the Biosafety 
Committee 

Apply to the central authority for 
laboratory locale inspection 

The central authority assigns inspectors 
(including one chief inspector and two to 
four inspect members) to launch locale 

inspection 

Complete the locale inspection 

Reply the inspection results to the 
laboratory above BSL-3 

Newly established laboratories above BSL-3 

Complete the settings of 
facilities and equipments / 

test validation 

Complete the operation 
and management staff 

training 

Organization corrects the laboratory’s 
deficiencies in locale inspection 

The central authority invites inspectors to 
reexamine documents or hold a 

conference and recommends whether 
the laboratory can be in use 

 

3.0 Edition 

May 20, 2011 revised 

Table  Commissioning process for new laboratories 
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replenishment although the laboratory 
blueprints have been well-defined in forms. 
(4) To facilitate review, some of the test 
report supporting information (such as 
fumigation validation by bio-indicator color 
change) should be presented in colored 
photographs but not in black-and-white 
photographs or copies. 

To date, 19 BSL-3 laboratories and a 
BSL-4 laboratory have completed the 
commissioning applications in Taiwan. For 
the already activated laboratories above 
BSL-3, organizations should implement 
self-management, and Taiwan CDC will 
also arrange regular check to maintain 
biosafety management. In addition, BSL-3 
laboratories can submit proposal to Taiwan 
CDC according to "The process of closure 
and reactivation for certified laboratories 
above BSL-3" [4] if the laboratories need to 
be suspended for routine test, operation 
needs, or operating cost maintenance, and 
Taiwan CDC will inspect immediately or 
arrange in annual check to confirm the 
reactivation documents and inspection 
records. 

In Summary, the process of "new 
activation" or "closure and reactivation" is 
simply to confirm the work safety of 
laboratories above BSL-3 and ensure the 
staff’s health. 
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Key Element of European Union biosafety 
legislation 

European Union biosafety legislation 
focuses on the prevention of risks related to 
the handling and transporting of the 
dangerous biomaterials by the workforce. In 
addition to common European Union (EU) 
directives and regulations, the members of 
EU have already addressed in many national 
laws, ordinances, and regulations, expect to 
prevent the exposure of dangerous 
biomaterials as well as to protect human 
beings, animals, and plants, further, the 
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regulations for dangerous biomaterials 
disposal was also drafted [1]. 

The core of European Union biosafety 
legislation includes: (A) Directive 
2000/54/EC drafted by the European 
parliament and of the council of 18 
September 2000 for the protection of 
workers from risks related to exposure to 
biological agents at work [2]; (B) Council 
Directive 90/219/EEC revised on 26 
October 1998 based on Directive 98/81/EC 
of 23 April 1990 on the contained use of 
genetically modified microorganisms [3]. 
The major issue of Directive 2000/54/EC 
includes: link the risk assessments to the 
biological agents and classify the pathogens 
into 4 risk groups; conclude related 
measures and levels of laboratory 
prevention as well as industrial processes 
protection; competent authority would be 
informed in advance while biological 
agents higher than level 2 are used for the 
first time; the employers should preserve 
the name list of workers engaging with 
biological agents higher than level 3, and 
the authorities are authorized to acquire the 
list. 

To protect human health and 
environmental safety, Council Directive 
90/219/EEC on the authority and utilizing 
regulations of genetically modified 
microorganisms was revised. It referred to 
the similar skeleton of Directive 2000/54, 
including risk assessment of biological 
activities and four containment levels to 
guard the laboratory activities, glasshouses, 
growth-rooms, animal house and other 
activities, as well as other protection 
measures. Before starting the authority that 

mentioned above and utilizing regulations, 
competent authority should be informed in 
advance; furthermore, the first time the 
biological agents higher than level 2 and 
biological agents higher than level 3 at each 
subsequent use, competent authority should 
be informed additionally; before biological 
agents higher than level 3 are used, prior 
approval by competent authority should be 
obtained. 

 
Biological facilities of concern 

Directive 2000/54/EC and Council 
Directive 2000/54/EC have answered the 
EU members of the key questions about 
biosafety and biosecurity, including: (A) 
Do you know which dangerous biomaterials 
are used in the laboratory? (B) Do you 
know who handles these materials? (C) Is it 
in control while laboratories handled the 
materials? The answer to the first question 
should be positive, because these two 
directives had demanded that before the 
laboratories start working, competent 
authority should be informed. The answer 
to the second question should also be 
positive, because the workers were under 
the exposure of high risk biological agents 
which were higher than level 3. Finally, the 
competent authorities of each EU members 
have the responsibility to implement the 
inspection and other regulation measures to 
obey the Directives certainly. 

 
Transport of dangerous biological 
material 

Council Directive 94/55/EC of 21 
November 1994 [4] on the approximation 
of the laws of the Member States with 
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regard to the transport of dangerous goods 
by road (including 6 amendments and 
revises) detailed-stated the necessary 
regulations about dangerous biological 
material transportation. Council Directive 
95/50/EC [5] on uniform procedures for 
checks on the transport of dangerous goods 
by road was revised by Directive 
2001/26/EC with referring to elements of 
European Agreement concerning the 
International Carriage of Dangerous Goods 
by Road (ADR). While Member States 
drew up the regulations of transporting 
dangerous goods related to infectious 
biological materials by railroad, except 
following RID regulations, they should 
also follow the Council Directive 
96/49/EC of 23 July 1996. 

 
Biosecurity: Green Paper on Bio- preparedness 

In July 2007, “Green Paper on 
Bio-preparedness” was published by 
Commission of European Committee [6]. 
The purpose of the Green Paper was to 
promote debates and start the consolation 
process about how to reduce biorisk on 
European level, and to enhance 
bio-preparedness. The paper related to 
improve security and maintain the present 
EU legislation, resolution, and advice, also, 
it brought up how and who to improve 
biosecurity and bio-preparedness of the 
member states. Problems presented in the 
paper are now under discussion by brain 
trusts. In the meantime, EU CBRN 
Inventory in 2002 and Bio Inventory in 
2007 were renewed by General Secretariat 
of the Council and the Commission 
Services. Bio Inventory collected all 

directives, regulations, resolutions, advices, 
and other measures responded to biosafety 
and biosecurity issues by EU Member 
States or European Parliament. According 
to advices to the Green Paper by over 80 
governmental and non-governmental 
organizations, the results discussed by 
brain trusts, and renewed 
Nuclear-biochemical Inventory, the 
Council and the Commission developed a 
written policy to prepare for the 
community improvement, which was 
finished in 2009. The written policy will 
become the future foundation of measures 
for improving biosecurity in EU Member 
States. 

 
Laboratory biorisk management standard 
(CWA 15793:2008) [7] 

To ensure the effectiveness of the 
laboratory biorisk management function, the 
31st working group of European Committee 
for Standardization (CEN) for Laboratory 
biosafety and biosecurity, established a 
laboratory biorisk management standard in 
2007. The paper was discussed by not only 
76 countries but also WHO. During public 
consultation stage, 33 stakeholders 
including Argentina, Canada, Europe, 
Russia, Taiwan, and the United States, had 
offered related proposal. Eventually, the 
final protocol file was published by CEN in 
2008. 

Laboratory biorisk management 
standard (CWA 15793:2008) utilizes the 
knowledge and the operation method of 
management system to induce the concept 
of continuous improvement. The nature of 
the standard is adopted the cycle of quality, 
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as known as PDCA (plan–do–check–action), 
the principle of quality control, to 
implement and operate, including affirming 
biorisk management policy, planning 
biorisk management measures, 
implementing and operating, taking regular 
check and corrective action, inspecting and 
improving, in the end, by the biorisk 
management review to ensure each process 
in management and operation effectiveness. 
The standard mainly aimed to management/ 
placement and risks related to disposal of 
biological agents and toxins in the 
laboratory and facilities to draw up a 
necessary risk control demands, to aid 
agencies or laboratories to establish and 
maintain biorisk management system, to 
control or reduce the related risk of the 
workers, communities, people, and 
environment, that was direct or indirect 
exposed to biological agents or toxins, to an 
acceptable level, further, to effectively input 
biorisk management policy to fulfill the 
request. Meanwhile, appropriate 
management skeleton can be offered by 
auditing the biorisk management system 
with independent third-party verification or 
validation, to facilitate the operation in 
organizations or laboratories, to establish 
the laboratory biosafety and biosecurity 
guideline and fine operation, and 
appropriateness and effectiveness of 
practice-related training, moreover, to 
increase the knowledge of biosafety 
management of the workers. 

The operational requirements of 
management system offered by the standard 
applied to common situations, and can be 
used in all organizations/agencies disposing 

biological agents or toxins, no matter what 
kind or what scale of the disposed 
biological agents or toxins are. However, 
the document is not a technical document 
aiming on biosafety operation. It isn’t used 
to replace the international standards, 
regulations, or demands like Laboratory 
biosafety, instead, it is an auxiliary 
document to assist the above standards to 
achieve the process. 
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