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Message from the Director-General

Welcome to the 2010 annual report of the Taiwan Centers for Disease 
Control (Taiwan CDC). This report aims to provide the reader with an 
overview of Taiwan CDC’s major events and achievements in 2009.

Taiwan CDC is a leading public health agency in Taiwan that plays 
a key role in protecting all people on the island from the threats of 
communicable diseases. In this report, you will see how Taiwan CDC’s 
employees work effectively together to ensure a healthier environment 

for the people in Taiwan and a safer place for people all around the 
world. 

In order to tackle the threat posed by the influenza pandemic, 
Taiwan CDC has formulated the National Influenza Pandemic 
Preparedness Plan and participated in the cross-national 
collaborative project of the EU on influenza. Last year, we 
confronted the H1N1 infl uenza Pandemic and strived to control it in 
many ways. The mortality rate of H1N1 novel infl uenza in Tawian 

was about 1.8 per million, which is lower than those in most 
of the 30 advanced OECD countries. The number indicates 

that the epidemics were kept well under control. To improve 
herd immunity, 15 million doses of H1N1 vaccines were 

procured and offered with priority to the high-risk 
groups on November 1, 2009 and later to all citizens 
on December 12, 2009. Thus far, a cumulative 
total of 5.6 million people have been vaccinated, 
accounting for 24% of the total population. As of 
now, we rank among top 5 countries in the world in 
the percentage of its citizens vaccinated against 
H1N1.

In the meantime, we actively seek ways to meet 
many new challenges posed by re-emerging 
infectious diseases such as TB and HIV/AIDS.

For years, TB has had the highest incidence 
rate and mortality rate among all communicable 
diseases in Taiwan. In order to control TB 
effectively, Taiwan CDC has launched the 
“Mobilization Plan To Halve TB in Ten Years” 
(2006-2015). Since the inception of this program 
in 2006, the incidence rate has declined by 20%, 
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and the mortality rate has declined by 30% from 2005 to 2009. Concerning MDR-
TB, thus far, the sputum smear conversion rate of new MDR-TB patients after 12 
months of treatment has reached as high as 90% on average. In the near future, 
Taiwan CDC will cover more patients under DOTS care, strengthen case-finding, 
and upgrade the capacity of laboratory testing.

In addition, the HIV infection rate among injecting drug users has risen acutely in 
recent years. To counter the increase, Taiwan CDC has been working closely with 
the Ministry of Justice and local health-related bureaus to implement nation-wide 
harm reduction programs. We first reversed the rising trend of new HIV infection 
in 2006. The Asian Harm Reduction Network highly applauded the results of harm 
reduction in Taiwan and sent a team to Taiwan to fi lm the process. The documentary 
was screened for the first time at the 20th Annual Meeting of International Harm 
Reduction. Dr. Alex Wodak, the president of the Australian Drug Law Reform 
Foundation and a member of the Board of Directors of International Harm Reduction 
Association, specifically praised Taiwan for the efforts and achievements in harm 
reduction for HIV/AIDS. 

Since the outbreak of enterovirus 71 infection in Taiwan in 1998, similar outbreaks 
have occurred in the Asia-Pacifi c area in recent years. As a member of the global 
village, Taiwan is very willing to share its experience with other countries to assist 
them in improving their capabilities in the control of the infection. Last year, Taiwan 
CDC organized a symposium on enterovirus which was financially supported by 
APEC. 30 representatives from 15 APEC member economics participated in the 
symposium. At the symposium, keynote speeches and discussions on enterovirus 
epidemiology, clinical diagnosis and treatment, development of vaccines and 
improvement of laboratory technologies were delivered. 

Taiwan CDC’s employees form our national frontline in the battle against epidemics, 
and they devote every effort to helping our people cope with infectious diseases. 
We stay true to our motto:”Disease prevention should be regarded as a battle. Unity, 
professionalism and swift action are the keys to success.” We are committed to 
achieving our disease control targets and making Taiwan a healthier country to live 
in. I sincerely hope you will enjoy reading this report and continue to support us.

Feng-Yee Chang, MD, PhD
        Director-General

Taiwan Centers for Disease Control

Feng-Yee Chang, MD, PhD
Director General
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                   , the Taiwan Centers for Disease Control (Taiwan CDC) was established by 
merging the Bureau of Communicable Disease Control (BCDC), the National Quarantine 
Service (NQS) and the National Institute of Preventive Medicine (NIPM) under the Organization 
Law of the Centers for Disease Control, in order to consolidate resources, and to establish a 
comprehensive infectious diseases control system for the challenges of the 21st century. 

Taiwan CDC is under the command of the Director-General, who is assisted by three Deputy 
Directors-General and Chief Secretary. The Taiwan CDC is composed of seven divisions, 
seven offi ces, and seven branches (Table 1). The jurisdictions of seven branches of the Taiwan 
CDC are shown in Figure 1.

Currently, Taiwan CDC has 828 employees. The male to female ratio is 1:4, and the average 
age is 42.8 years. Statistically, 75% of employees are younger than 49 years of age, 48% of 
the staff have been college and university educated and 35% hold advanced degrees (Figure 2 
and Figure 3). 

CC

About Taiwan CDC

Table1. Organization of Taiwan CDC

First Division
(Planning & Coordination)

Second Division
(Acute Communicable Diseases)

Third Division
(HIV & TB)

Fourth Division
(Preparedness)

Fifth Division
(Surveillance)

Sixth Division
(Research & Diagnostic Center)

Seventh Division
(Vaccine Center)

Administration Office

Human Resources Office

Civil Service Ethics Office

Accounting Office

Information Management
Office

Public Relations Office

Epidemic Intelligence Center

First Branch(Taipei)

Second Branch(Taoyuan)

Third Branch(Taichung)

Fourth Branch(Tainan)

Fifth Branch(Kaohsiung)

Sixth Branch(Hualien)

Seventh Branch

Director-General

Deputy Director-General

Chief Secretary

In 1999
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Keelung
Taoyuan

Hsinchu
Miaoli Yilan

Taichung

Changhua Nantou

Yunlin

Chiayi

Tainan

Taitung

Kaohsiung

Pingtung

Penghu

Kinmen

Matsu / Lienchiang

5th Branch

Hualien

29%

9%

37%

22%

3%

■   9%  Under29 years
■ 29%  30-39 years
■ 37%  40-49 years
■ 22%  50-59 years
■   3%  60-65 years

Figure1. Areas of Jurisdiction of Branches

About the Taiwan CDC

Figure2.    
Age Distribution of Taiwan 
CDC Employees

Figure3.   
Education Levels of Taiwan 
CDC Employees

29%

35%

19%

17%

■ 17%  High school and under
■ 19%  College
■ 29%  University
■ 35%  Graduate school

Taipei

7th Branch

6th Branch

3rd Branch

1st Branch2nd Branch

4th Branch
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Future Prospects – Enhancing the effectiveness of 
various surveillance systems

Establishing Support Systems for Management and Analysis
(1)  The Geographical Information System (GIS) was used in conjunction with the Noti  able Diseases 

Surveillance System, Syndrome Surveillance System, and the Sentinel Surveillance System 
to analyze epidemic data and try to develop a disease prediction model that can estimate the 
distribution of the predicted diseases. 

(2)  An Emerging Infectious Disease Hospitalization and Management System was completed in July  
2005. The new system is flexible, which allow adjusting diseases categories and extension of 
variable  elds for keeping daily hospitalization records whenever required. 

(3) Surveillance systems were installed for data acquisition and analysis. 

(4)   On February 24, 2004, Taiwan CDC outsourced the establishment of the “Disease Reporting 
and Consulting Center” to the telecom industry. The general public can dial 1922 for reporting 
communicable disease, consulting, educating, and for information of communicable disease 

Table 3. Test Results for Influenza-like Illness Clusters in 2009

Table 4. Tests Results for Diarrhea Clusters in 2009

Month Cluster Number Infl uenza A Infl uenza B Negative

1 5 5 0 0
2 8 7 1 0
3 3 2 1 0
4 0 0 0 0
5 1 1 0 0
6 1 1 0 0
7 15 15 0 0
8 113 92 0 21

99 66 46 0 20
10 17 17 0 0
11 15 13 0 2
12 2 2 0 0

Total 246 201 2 43

Month Cluster No. Norovirus Norovirus+ Rotavirus Rotavirus Positive Negative
1 8 5 0 0 3
2 6 5 0 0 1
3 5 4 0 0 1
4 10 8 0 0 2
5 9 6 0 0 3
6 5 4 0 0 1
7 3 1 0 0 2
8 1 0 0 0 1
9 5 3 0 0 2

10 6 4 0 0 2
11 5 4 0 0 1
12 14 10 1 1 2

Total 77 54 1 1 21
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Milestones in

Public Health

        Disease Eradication
1948 Plague eradicated

1955 Smallpox eradicated

1959 Rabies eradicated

1965 Malaria eradicated

2000 Polio eradicated

        Vaccination Programs
1948 Diphtheria  toxins  vaccinat ion program 

implemented

   1955 DPT vaccination program implemented

1965 BCG vaccination program implemented

1965 OPV vaccination program implemented

1968 Japanese encephalitis vaccination program 
implemented

1978 Measles vaccination program implemented

Milestones in Public Health

      Vaccination Programs
1984 Hepatitis B vaccination program implemented, 

reducing the carrier rate of children by 84%

1986 Rubella vaccination program implemented

1992 MMR vaccination program implemented

1995
Hepatitis A vaccination program implemented; 
successfully eliminating infections in mountain 
areas

1998

Free influenza vaccines provided for people 
over the age of 65 and in high risk groups; 
People under special care, or working in health 
care institutions also became eligible for free 
vaccination

2001 Free influenza vaccines expanded to cover all 
people over the age of 65

2003

The target groups for the free infl uenza vaccines 
were expanded to employees of medical 
institutions, health centers, and livestock or 
poultry farms

2004
The target groups for free influenza vaccines 
were expanded to infants over 6 months and 
under 2 years of age

2007
The target groups for free influenza vaccines 
were expanded to fi rst grade and second grade 
students.

2008 

Implementation of the flu immunization 
program for children in grades one-four. 
Provis ion of  nat ionwide Streptococcus 
pneumoniae vaccinations for elderly persons 
over 75 years of age. 

2009

The routine “tetanus and Td immunization for 
primary school grade 1 students is replaced by 
Tdap; children under fi ve in the high-risk groups 
are given Streptoccus pneumoniae vaccination.

Milestones in Public Health

About the Taiwan CDC
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AHC: Acute Hemorrhagic Conjunctivitis; HFMD: Hand-Foot-and-Mouth Disease; ILI: Infl uenza-Like Illness
School morbidity=no. of sick students/total no. of students in the school*100%

Average morbidity: Average of morbidities of individual schools
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Morbidity% (school)=no. of sick students/total no. of students in the school*100%
Consultation rate%(sentinel)=ILI patients/total patients*100%

Year/Week

 School-based Surveillance System
 Sentinel Surveillance System

Symptom Surveillance System
H5N1: In 2009, 18 specimens were taken from patients being checked for human infection with in  uenza A 
(H5N1) in Taiwan. Of those specimens, 1 was identi  ed as in  uenza AH1 (+), and 1 was in  uenza AH3 (+).

In  uenza-like illness cluster: Epidemic analysis of clusters of in  uenza-like illness cases. In 2009, a 
total of 246 clusters of in  uenza-like illness were reported. 201 of them were tested positive for type A 
in  uenza, and 2 positive for type B in  uenza (Table 3).

Diarrhea cluster: Epidemic analysis of diarrhea clusters: In 2009, a total of 77 clusters of diarrhea 
were reported. 54 of them were tested positive for Norovirus, 1 positive for Norovirus+ Rotavirus,  
and 1 positive for Rotavirus (Table 4).

Figure 2. The Average Morbidity of Disease Reported by Sentinel Schools in   
 Taiwan, Week 01, 2007 – Week 53, 2009.

Figure 3. Comparison of Trends in ILI Shown in the Sentinel Surveillance and the  
 School-based Surveillance System.

National Communicable Disease Surveillance Systems
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Jan
13

The WHO agrees to include Taiwan in the IHR (International 
Health Regulations) system.

Feb
2

Taiwan CDC signs agreement on technology authorization of 
Japanese encephalitis vaccines with indian Immunological 
Limited.

Feb
11

Organizing the 
Communicable Disease 
Control Mobilization 
Confernece: 25  hospitals 
will be responsible for 
providing front-line 
medical care to patients 
with communicable 
diseases.

Mar
11

Inauguration of the Bio-Defense Team; the bio-defense 
capacity of the Taiwan CDC is thus enhanced.

Mar
17

Two routine immunization 
items for new elementary 
school children, tetanus 
and Td, are replaced by 
Tdap.

Mar
22

In response to the World 
Tuberculosis Day on 
March 24, a campaign, 
“Bicycling around the 
Island for Tuberculosis 
Control,”  is held.

2009 CDC Timeline

Apr
1

Immunization of the fi rst dose of MMR is arranged for 
children aged 12 months to protect the health of young 
children.

Apr
3

Presents the achievements in the 
research and development of 
infl uenza vaccine in the last three 
years.

Apr
20-23

Participating in the International 
Harm Reduction 20th international 
conference held in Thailand; 
maintaining collaboration with the 
Asian Harm Reduction Network to 
promote harm reduction in Taiwan.

May
19

In response to the World 
Hepatitis Day, a campaign, “May 
19 World Hepatitis Day: Protect 
Your Liver,”  is held.

July
15-26

A mobile disease control team is 
activated to respond to the World 
Games in Kaohsiung. A press 
conference is also held.

Aug
10

As a part of the national Typhoon Morakot relief efforts, 
a  command center is set up and the mobile disease control 
team is activated.

n

Mar 22

d 
July 15-26

Apr 20-23
Feb11

2009 CDC Timeline
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Major Events in

     2009
j

Aug
13-14

The APEC Symposium on 
Enterovirus is held and 15 APEC 
member economies participate 
in the conference.

 Sep
10-11

Organizing the 6th Taiwan-Japan 
Bilateral Symposium jointly with 
the Japan Institute of Infectious 
Diseases: the Symposium focuses 
on enterovirus infection and new 
rapid diagnosis and H1N1 fl u 
vaccine policies.

Oct
15

In response to the World Hand-
Washing Day, a campaign is held 
to urge the public to wash hands 
regularly and to practice cough 
etiquette.

Nov –Dec
27           4

In response to the World AIDS 
Day, “Screening for HIV”  is held 
to offer free screening, health 
education, and counseling on 
HIV, syphilis, gonorrhea, and 
chlamydia for people aged 20-
55. 

Oct15

Sep10-11

Aug13-14

About the Taiwan CDC
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2009 Focus
H1N1 Pandemic Preparedness and Response

Background 

Since the end of 2003 when H5N1 avian influenza emerged, Taiwan has initiated the 
preparedness for infl uenza pandemics. As Taiwan had just experienced the devastating attack 
of SARS, the preparedness met with high political commitment. The Executive Yuan holds a 
cross-ministerial meeting each month on the control of avian infl uenza, approved the Infl uenza 
Pandemic Preparedness in Taiwan and the Infl uenza Pandemic Strategic Plan, and budgeted 
for all aspects of the preparedness. By April 2009, the preparedness status was as follows:

-  The Communicable Disease Control Act is amended to meet the need for the control of 
large-scale outbreak.

-  Border quarantine measures are strengthened. Body temperature screening of inbound 
passengers is made a routine.

-  Nosocomial infection control in medical institutions is strengthened to maintain capacities of 
health care.

-  A Communicable Disease Control Medical Network is established; patients can be given 
adequate medical care at time of epidemics.

-  Antivirals were stocked for 10% and more of the population.

-  Adequate amounts of personal protective equipments, such as procedure masks, N95 masks 
are stored for the use of health care workers at time of epidemics.

-  Some ten drills were held; they include the cross-sectional 
coordination mechanism, handling of inbound passengers at 
airport, emergency delivery of national stockpile, and responses 
of local governments.

Therefore, when H1N1 influenza broke out in Mexico and 
the US in late April 2009, on April 28 when the World 
Health Organization (WHO) moved up the global influenza 
pandemic situation from phase 3 to phase 4, the Executive 
Yuan, by provisions of the Communicable Disease Control 
Act, established the Central Epidemic Command Center 
(CECC) to activate control measures, and to adjust disease 
control priorities by the newest information.
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Goals & Strategies 

By strategic goals, the control processes of the 2009 H1N1 infl uenza pandemic of Taiwan come in 
three stages:

I.  The initial stage (end of April to mid-June, 2009), “containment” was the goal.

In the initial stage of the pandemic, the severity of the virus was not yet confi rmed. The specifi cations 
formed to respond to SARS and H5N1 in the past were followed to take strict control measures hoping to 
contain the virus abroad and to delay the attack on Taiwan of the virus.

Border Control
Taiwan CDC was included in January 2009 by the WHO in the operation of the International Health 
Regulations (IHR) system. Thus, during the pandemic in 2009, Taiwan CDC was able to work through 
the IHR focal point to maintain close contact with the WHO and various countries to access to the 
most recent disease information, and to announce international traveling warnings.

Health screening and health declaration of inbound passengers are practiced routinely. During the 
initial stage, inbound passengers suspected of H1N1 influenza infection by the screening were 
referred to designated medical institutions for further screening. If a passenger was confi rmed being 
infected, all passengers in the front and back three rows of the inbound aircraft were required to 
report their whereabouts to the CECC. They were then followed up by local health authorities, given 
antivirals as prophylaxis, and observed for 7 days.  

Beginning April 29, an onboard quarantine inspection of ceretain fl ights was practiced. This practice 
was discontinued on May 19, and instead, all international fl ights of unusal reports were inspected on 
board.

Case Management
On April 27 by regulations of Article 3 of the Communicable Disease Control Act, H1N1 novel 
influenza was subsumed Category I Notifiable Disease. Physicians, upon detection of suspected 
cases, should report the case and collect specimens for laboratory testing within 24 hours. Then 
those cases would be arranged at designated negtive pressure isolation wards for care, and 
discharged until no virus was detected by repeatedly RT-PCR test. At the same time, their close 
contacts were placed under antiviral prophylaxis and health observation for 7 days.

Response to The Public’s Panic
People of Taiwan have once experienced the SARS epidemics, they are highly concerned with the 
control of communicable diseases, risk communication with them should be very essential. The 
CECC, in addition to distributing 6 million copies of leaflets through the neighborhood systems, 
has held daily presss conferences, and set up specific website to announce relevant information 
for 24-hour counseling to the public. The CECC has also, with the assistance of the National 
Communications Commission (NCC), expropriated TV channels to broadcast for ten consecutively 
days at the golden hours a one-minute video. These actions have also been continued during the 
mid- and post-phases of epidemic control. 

In early May, though Taiwan was not yet attacked by the H1N1 infl uenza virus, for the public’s panic, 
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procedure masks were in short supply on market or the price was forced up. Facing the panic needs 
for masks, the CECC adopted three strategies of “Investigation, Release and Requisition” by stage. 
In May, some 4 million pieces of procedure masks were released from the national stockpile for sale 
at 4 major convenience store chains, primary care clinics and pharmacies to prevent hoarding of 
masks and forcing up price. The releas of masks was repeated at the middle stage of disease control, 
and was met with approval from the public.

During the initial stage, most of the confirmed H1N1 influenza cases were imported. The first 
confi rmed case, a foreign resident returned from the US, was detected on May 20 through screening 
at the airport. The fi rst indigenous case was detected on  May 24; a primary school was suspended 
classes for 7 days in late May due to an imported case; and the fi rst cluster, a tour group to Thailand, 
occurred in early June.

II. The mid-stage (mid June to end of October, 2009), “mitigation” was the goal.

The WHO announced on June 11 that the entire world was in the pandemic period. Although, it was 
a pandemic of moderate severity, the goal of disease control was then moved from “containment” 
to “mitigation”, that is, to reduce the number of complicated cases and deaths, and maintain normal 
functioning of the society. The CECC annuounced on June 19 to remove H1N1 novel infl uenza from 
Category I Notifiable Disease, and cases would no longer be placed under compulsory isolation. 
Border quarantine would no longer be the priority, and more focuses would be placed on surveillance, 
community control and medical care.

Surveillance
To understand the epidemic situations, disease surveillance takes the forms of virological 
surveillance, complicated case surveillance, outpatient surveillance and pneuminia and influenza 
(P&I) mortality surveillance. Virological surveillance is to monitor the trend of viruses in community 
by the laboratory testing of the Taiwan CDC Virus Laboratory and the 10 contracted laboratories. 
Complicated case surveillance is to study the conditions of patients of H1N1 influenza infection 
among the reported critical complications of infl uenza (Category IV Notifi able Disease). Outpatient 
surveillance is the Real-time Outbreak and Disease Surveillance (RODS) at emergencies and also by 
databases of the National Health Insurance (NHI) IC cards to understand the trend of medical care 
of the public for fl u-like symptoms. P&I mortality surveillance is to analyze changes in the number of 
pneumonia and infl uenza as causes of death in the National Death Certifi cate System. 

Public Health Interventions
The most essential preventive measures are the realization of personal hygiene such as regular 
hand-washing, respiratory hygiene, coughing etiguette, and absence from school or work if being ill. 
They are advocated through diversifi ed channels. 

Analysis of epidemic information shows that more children and adolescents are infected by influenza. 
Therefore, H1N1 influenza control on campus is most essential. Schools are asked through educational 
channels to strengten disease control. On Aug 18, the CECC passed the “325 class suspension policy”; that 
is, all senior high (inclusive) and under shools, kindergartens, cram schools and nurseries are recommended, 
when there have been two (inclusive) and more students in a class infected with infl uenza within three days, 
to suspend classes for fi ve days. Regulations to make up 325 class suspension policy are also drafted. At 
the later period of disease control, as immunization on campus had been implemented, the CECC passed 
on December 1 the “814 principle”; that is, when the immunization rate of students has reasched 80% in 14 
days, classes will not have to be suspended.

2009 Focus—H1N1 Pandemic Preparedness and Response
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Medical Interventions
To make medicines more available, and to encourage mild cases to seek medical care in the 
neighborhood, beginning August 15, if medical institutions treat infl uenza patients by the regulations 
of the CECC-- give antivirals to patients with infl uenza-like illnesses(ILI) and positive rapid infl uenza 
diagnosis result, patients with complicated infl uenza and patients with high risk conditions, the costs 
of antivirals and rapid test will be paid by the government through the NHI system.

To adequately utilize medical resources, and to provide complicated cases with adequate treatment, 
in July, the CECC integrated the Communicable Disease Control Medical Network, the emergency 
medical care network, and the medical care institutions. And the regional commanding officers 
of the 6 medical network regions were authorized to allocate the regional medical resources. In 
September, a surge of infl uenza patients rushed to the emergency departments of major hospitals, 
the CECC then encouraged the establishment of “fl u special outpatient clinics”, and coordinated local 
governments to set up “flu clinic”. 2,920 hospitals and clinics took part in this project. Information 
about the activities of these clinics was posted on the website. Directions of these clinics were clearly made.

The disease surveillance system noticed on July 2 that H1N1 virus was circulating in Taiwan. On 
July 17, the fi rst case of complicated H1N1 infl uenza was detected; the fi rst death case due to H1N1 
influenza was reported on July 31; and on August 15, the first H1N1 influenza infected pregnant 
woman was identifi ed. The mild case surveillance systme found that the epidemic curve of Taiwan 
reached the fi rst peak in the 36th week of 2009 (approximately late August), and declined thereafter. 
The number of classes suspended had increased since the beginning of school in September. 

Analysis of information of complicated H1N1 infl uenza patients shows that the periods from onset 
of illness to hospital care, and from onset of illness to accepting antiviral medicines for treatment 
were different before and after August 15, indicating that the drug-use strategies of the CECC had 
effectively shorten the period of treatment. The surging of patients to emergencies had signifi cantly 
improved after the establishment of the fl u special outpatients and fl u clinics.

III. The later stage (early November 2009 to end February 2010), “strengthening herd 
immunity” was the goal.

Surveillance, non-pharmaceutical interventions and pharmaceutical interventions are continued. To 
improve herd immunity, 15 million doses of H1N1 vaccines were porcured. The first batch of the 
vaccines arrived in late October. The CECC, beginning on November 1, started the immunization.  
Taiwan was the 15th country in the world to promote immunization against H1N1.

At the initial stage, as the supply of vaccines was limited, immunization was given follwing the 12 
priority groups recommended by experts; immunization of school children and adolescenets was 
implemented on campus. As more vaccines became available, immunization was offered to all on 
the National Immunization Day of December 12 (for immunization groups by priority and immnization 
date, see Table). With the efforts made by local health agencies and cooperation of medical 
institutions, on that day alone, some 560 thousand persons had been vaccinated, a record in the 
disease control history of Taiwan. However, after a mass immunization in a short period of time, 
cases of adverse reactions began to appear one by one, making people wonder if immunization was 
a wise choice. To promote immunization, on the eve of the Chinese New Year in January 2010, local 
health bureaus initiated a project of immunization at your site upon request of groups. The CECC at 
the same time, set up immunization spots at airports and the Taipei Railway Station to provide to the 
public with more convenient immunization service. 
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To assure the safety of vaccines, the CECC set up the surveillance system for suspected adverse 
events following vaccination. The system includes, “passive surveillance” by reporting of the public 
and medical institutions of adverse events, and to timely study the association between events and 
immunization; “active surveillance” to compare immunization records and medical care information 
of the NHI to see if there were in fact any specifi c events of adverse reactions. Individuals or families 
of adverse reactions may also apply to the Vaccine Injury Compensation Program for relief. After the 
reviews, surveillances and case discussions, no severe adverse events of vaccines have been found.

By the end of March 2010, nearly 25% of the population had accepted the immunization. By surveys, 
76% of physicians had given immunization against H1N1 influenza, the highest in the world. The 
epidemic curve reached the second peak in late November 2009, and declined rapidly thereafter.   
Class suspension reached the highest in November, and declined sharply, indicating that the 
immunizaation strategies had effectively controlled the H1N1 epidemics in Taiwan. By late February 
2010, having gone through the mass movement of population during the Chinese New Year holidays, 
the epidemics remained silent, and the second wave of the epidemics was considered over.

Accomplishment

Since the establishment by the order of the Executive Yuan on April 28, 2009, the CECC had 
successively 2 commanders-in-chief, Vice Premier Cheng-Hsiung Chiu and Li-luan Chu, and two 
commanding offi cers, Health Minister Ching-Chuan Yeh and Chih-Liang Yang, and met 43 times. By 
the time it was dissolved on February 24, 2010 upon approval of the Executive Yuan, the CECC had 
been in operation for 303 days. Accomplishments during this period include the following:

1. The epidemics had been properly controlled. The mortality of H1N1 infl uenza in Taiwan was about 
1.8 per million. Comparing this to that of other OECD countries, Taiwan’s mortality was the third 
lowest, indicating that mortality was well controlled above the average level.

Target Groups Commence of vaccination

Residents affected by Typhoon Morakot 11/1

Healthcare and public health workers 11/2

Infants aged 6-11 months 11/9
Pregnant womens, children aged 1-6 years, people with servere illness/

injuries and elementary school students 11/16

Junior high school students 11/23

Senior high school students 11/30

Adults aged 19-24 years, hospitalized high-risk groups 12/1

People with specifi c chronic diseases 12/7

Other healthy adults 12/12

Table.  Priorities and commerencement of vaccination

2009 Focus—H1N1 Pandemic Preparedness and Response
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2. Disease control had made remarkable improvement as compared to those of the SARS outbreaks. 
Those situations in the past, poor coordination between the central and the local governments, 
confusing communication, unsufficient stockpile and resulting in public panic, and severe 
nosocomial infections were not occurred.

3. During the H1N1 infl uenza epidemics, the life of the public and social functioning went on steadily, 
and economic activities were not seriously affected.

4. Taiwan attended the World Health Assembly (WHA) the fi rst time, and was accepted as a member 
of the IHR to share experiences with other countries in the world and to access to the most recent 
disease control information.

Future Prospects 

In the year 2010, disease surveillance should be continued; pharmaceutical interventions should 
be sustained; disease control supplies should be prepared; and exchanges with international 
communities should be maintained.

Taiwan’s preparedness and reponse of the infl uenza pandemics is based on the control experience 
of SARS in 2003. The control experience of H1N1 influenza pandemic in 2009 is more valuable.  
National disease control plans should therefore be reviewed and renewed by the control process of 
this time to prepare for the next pandemic.

In the process of immunization against H1N1 novel infl uenza, it was noticed that the public seemed 
to be less confident about the domestically manufactured vaccines. Therefore, relevant laws, 
regulations and management mechanisms should be improved, the public opinions should be 
listened to, and to improve skills in the communication of risks.
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Apr  25
-26 

H1N1 novel infl uenza outbreaks occur in Mexico and the south-western parts of the US. 
Taiwan CDC activates the Infl uenza Pandemic Response Strategic Plan.

Apr  27 The WHO announces the definition of H1N1 novel influenza; Taiwan CDC immediately 
makes H1N1 infl uenza as one of Category I Notifi able Communicable Diseases.

Apr  28 The WHO raises the alert level to Phase 4; the Central Epidemic Command Center is set up 
and holds the fi rst meeting.

Apr  28 All hospitals of the communicable disease control medical network are requested to 
immediately conduct a self-inspect of their standard negative-pressure isolation wards.

Apr  29 On-board quarantine of fl ights begins.

Apr  30 The WHO raises the alert level to Phase 5; the Central Epidemic Command Center holds 
the second meeting.

May    1

1.  The Premier inspects the Taiwan CDC’s National 
Strategic Stockpile to ensure the smooth allocation 
of disease control supplies.

2.  A cross-ministerial coordination meeting is held to 
plan for actions against H1N1 infl uenza at the time 
of the 2009 World Games in Kaohsiung and the 
Deafl ympics in Taipei.

May    4 Two million pieces of masks are distributed through 
convenience stores.

May    6 Warnings against all but essential overseas travel are announced.

May  11 1.5 million pieces of masks are distributed through pharmacies.

May  19
1. On-board quarantine of fl ights is terminated.
2. All international fl ights with suspected cases are quarantined on board.
3. 600 thousand pieces of masks are distributed to primary care clinics.

May  20 The fi rst imported case is confi rmed.

May  24 The fi rst indigenous case is confi rmed.

Jun    9 Travel Warnings for H1N1 infl uenza Phase 4 countries are issued.

Jun  12 
(Taipei time)

The WHO raises the alert level to Phase 6.

Jun  19 H1N1 infl uenza is removed from Category I notifi able communicable disease and placed 
under Category IV notifi able communicable disease.

H1N1 Pandemic Infl uenza Timeline 2009
2009 Focus—H1N1 Pandemic Preparedness and Response

017016

P010-019 CDC-p10-19年度焦點.indd   017P010-019 CDC-p10-19年度焦點.indd   017 2010/7/20   7:32:24 PM2010/7/20   7:32:24 PM



Jul    2 The circulation of the H1N1 infl uenza virus in communities is confi rmed.

Jul    6 900 thousand doses of Relenza are procured.

Jul    8 The fi rst meeting of H1N1 clinical cases conference is held.

Jul  10 The fi rst batch of 5 million doses of H1N1 infl uenza vaccines is procured. 

Jul  17 The fi rst critical case of H1N1 is confi rmed.

Jul  30 The fi rst death of critical case of H1N1 infl uenza is confi rmed.

Aug    9
Guidelines for medical institutions in responding 
to H1N1 influenza are posted on the Taiwan CDC’s 
Website.

Aug  11 Conditions on the use of anti-viral drugs in areas 
affected by Typhoon Morakot are released.

Aug  14 The first edition of the Guidelines on the Clinical 
Treatment of H1N1 Infl uenza is announced.

Aug  15 The fi rst critical case of H1N1 infl uenza is confi rmed in 
a pregnant woman.

Aug  18 Guidelines for suspension of classes are announced. 

Aug 25 The second batch of 5 million doses of H1N1 vaccines is procured. 

Aug  25 Operational procedures for the handling of cluster infection of H1N1 infl uenza by medical 
institutions at current stage are announced.

Aug 26 Priorities of immunization against H1N1 infl uenza are announced.

Aug  27 President Ma holds the first expert advisory group meeting on the control of H1N1 
infl uenza.

Aug  27 The fi rst meeting on death cases of H1N1 infl uenza is held.

Aug  29 250 thousand doses of Tamifl u are released from the national stockpile.

Sep    5 A list of clinics for the care of infl uenza throughout the country is announced; 2 million 
pieces of masks are distributed through convenience stores.

Sep    9 The fi rst meeting on the progress of immunization against H1N1 is held.
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Sep    9 Medical network holds the fi rst teleconference on responses to H1N1 infl uenza epidemics.

Sep  23 President Ma holds the second expert advisory group meeting on the control of H1N1 
infl uenza.

Sep  29 A crisis-management group is formed to handle vaccine incidents.

Oct  16 An SOP on immunization against H1N1 influenza is 
announced.

Oct  20 The first drug-resistant strain of H1N1 influenza virus is 
identifi ed and the incident is a single, isolated care.

Oct  21 Five million doses of H1N1 infl uenza vaccines are procured 
abroad.

Nov    1 Vaccination against H1N1 infl uenza campaign begins. Masks are distributed to low-income 
families.

Nov    6 President Ma holds the third expert advisory group meeting on the control of the H1N1 
infl uenza.

Nov  10
A mechanism for accelerated inspection 
of H1N1 influenza control products is 
established.

Nov  23
Masks are distributed through educational 
institutions to senior high/vocational schools 
and under.

Dec    1
Schools fulfulling the “814 principle” will 
not have to suspend classes when meeting the 
“325 standards”.

Dec  12 Vaccination against H1N1 influenza is offered to all 
citizens.

Dec  18 601,627 doses of Relenza are procured.

Dec  28
Information on the mechanism for monitor ing 
suspected adverse reactions after vaccination is sent to 
83 superintendents of hospitals, medical centers, and 
medical associations for reference.

Dec  29
1.  2,060,290 doses of  Tamifl u are procured.
2.  Announcement to raise the relief compensations up to NT$ 6 million due to 

immunization is made.

2009 Focus—H1N1 Pandemic Preparedness and Response
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Background 

Since Taiwan CDC was reorganized in July 1999, the National Communicable Disease 
Surveillance Systems have been taken responsibility for surveillance of infectious diseases 
in Taiwan. They began with surveillance of notifiable diseases and sentinel surveillance 
to detect epidemics. Later on, several systems were built to collect timely, complete and 
precise information on infectious diseases. The vision of these systems are to monitor the 
nation’s health status and to detect outbreaks rapidly by integrating various infectious disease 
surveillance networks, and their missions are to: (1) Construct diversifi ed disease surveillance 
systems; (2) Collect and monitor data for disease trend analysis, prediction and alert; (3) 
Provide analysis and assessment of global and indigenous infectious diseases regularly. 

Goals – Establishing Multi-Surveillance Systems

Notifi able Diseases Surveillance System
The fi rst stage of the Notifi able Diseases Surveillance System was setting up the web-based 
version and accomplished in July 2001, which enabled easier and more complete transmission 
of reported information. To strengthen the surveillance system, the second stage of the system 
was completed in September 2004. The third stage of the system was completed in September 
2006, which integrated the Notifiable Disease Surveillance System, Syndrome Surveillance 
System, and Symptom Surveillance System effectively. The fourth stage of the system, which 
was established in June 2008, would accomplish a single reporting gateway and increase the 
user-friendliness of the systems. The system was maintained continuously and increased some 
user-friendly functions in 2009.

Sentinel Surveillance System
The system was planned in 1989, and established in 1990. This system can be used to 
measure prevalence trends and treatment rates of infl uenza, and act as an important reference 
on preventive measures, vaccine strain selection, and health care. As of December, 2009, 800 
doctors (676 in clinics, 124 in hospitals) had volunteered to become sentinels for the system, 
which covers about 87% of cities and towns in Taiwan. The medical issues being monitored 
by the system include influenza-like illness (ILI), hand-foot-and-mouth disease (HFMD), 
herpangina, and diarrhea. The system also collects information from stationary monitoring 
networks every week, analyzes regional and national epidemic trends, and provides reports to 
the sentinel doctors via newsletters and the Internet.

National Communicable 
Disease Surveillance Systems
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School-based Surveillance System
The system was implemented in 2001. As of December, 2009, 602 elementary schools (23% of 
all elementary schools) had joined the program, which covers grade 1 to grade 6 students (and 
kindergarten) in 92% of cities and towns. The medical issues being monitored include infl uenza-like 
illness (ILI), hand-foot-and-mouth disease (HFMD), herpangina, diarrhea, fever, acute hemorrhagic 
conjunctivitis (AHC). The system collects information from schools every week, analyzes trends at the 
regional level and in each school, and regularly provides reports to participating schools, education 
authorities, and health authorities.

Symptom Surveillance System
In March 2003, Taiwan was hit by the global outbreak of severe acute respiratory syndrome (SARS) 
that sent panic across the nation and caused unprecedented damage to the economy. In December 
of the same year, Korea, Japan, and Vietnam reported outbreaks of avian flu. Furthermore, in 
Vietnam, Thailand, and Indonesia, cases of human deaths resulting from H5N1 virus infection had 
caused concerns, and a degree of panic, globally. To prevent the virus from fi nding its way into our 
nation, the Symptom Surveillance System had been put in place to facilitate early detection of SARS 
(discontinued in 2005), or of H5N1 infections to allow for prompt response and implementation of 
various epidemic prevention measures. In addition, in 2006, several active surveillance systems were 
integrated. To date, the disease categories under surveillance include: persons-under-investigation 
for H5N1 infl uenza matching defi nition of infections, clusters of infl uenza-like illness cases, fever of 
unknown etiology, diarrhea, coughing persisting for more than three weeks, upper respiratory tract 
infection, and clusters of enterovirus infection cases.

Surveillance System for Populous Institutions
The system is aimed at early cluster detection of infectious diseases among inhabitants or workers in 
organizations. It applies to elderly homes, long-term care facilities, apartments for the elderly, facilities 
for the disabled, protectories for children and juveniles, veterans’ homes, prisons, nursing homes, 
and day-care centers for mental rehabilitation. If an individual or cluster respiratory disease case is 
found among inhabitants or workers, the concerned facility must fi le weekly online reports, confi rm 
the data reported, and report the number of people accommodated.

Accomplishments

Notifi able Disease Surveillance System
The following table shows the confi rmed case numbers of acute and chronic notifi able diseases in 
Taiwan in 2009. (Tables 1&2)

Sentinel Surveillance System
The overall trend for ILI in 2009 showed two epidemic peaks. One was a seasonal peak, and another 
peak was caused by Pandemic (2009) H1N1. As for the enterovirus diseases epidemic, it was more 
stable than that of the previous years. Diarrhea epidemic was not apparent over the whole year. (Figure 1)

School-based Surveillance System
In 2009, weekly data from 602 elementary schools did not indicate particular trend in most diseases 
under surveillance except ILI. There was an outbreak of ILI in the later part of 2009 (Figure 2). ILI 
trends shown in the sentinel surveillance system and the school-based surveillance system were 
similar (Figure 3).
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Category Disease Total Indigenous Imported

I

Smallpox 0 0 0

Plague 0 0 0

SARS 0 0 0

Rabies 0 0 0

Anthrax 0 0 0

H5N1 Infl uenza 0 0 0

II

Diphtheria 0 0 0

Typhoid Fever 80 16 64

Dengue Fever 1052 848 204

Meningococcal Meningitis                2 2 0

Paratyphoid Fever 6 2 4

Poliomyelitis 0 0 0

Acute Flaccid Paralysis 45 45 0

Shigellosis 91 39 52

Amoebiasis 190 122 68

Malaria 11 0 11

Measles 48 39 9

Acute Hepatitis A 234 210 24

Enterohaemorrhagic E. coli Infection 0 0 0

Hemorrhagic Fever with Renal Syndrome 0 0 0

Hantavirus Pulmonary Syndrome 0 0 0

Cholera 3 3 0

Rubella 23 15 8

Chikungunya Fever 9 0 9

West Nile Fever 0 0 0

Epidemic Typhus Fever 0 0 0

III

Pertussis 90 90 0

Tetanus* 12 - -

Japanese Encephalitis 18 17 1

Congenital Rubella Syndrome 0 0 0

Acute Hepatitis B 152 146 6

Acute Hepatitis C 131 131 0

Acute Hepatitis D 1 1 0

Acute Hepatitis E 9 5 4

Acute Hepatitis Unspecifi ed 18 18 0

Mumps* 1068 - -

Legionellosis 84 82 2

Invasive Haemophilus Infl uenzae Type b Infection 14 14 0

Neonatal Tetanus 0 0 0

Enteroviruses Infection with Severe Complications 29 29 0

IV

Herpesvirus B Infection 0 0 0

Leptospirosis 203 201 2

Melioidosis 44 44 0

Botulism 1 1 0

Invasive Pneumococcal Disease 690 689 1

Q Fever 89 89 0

Endemic Typhus Fever 40 38 2

Lyme Disease 0 0 0

Tularemia 0 0 0

Scrub Typhus 353 352 1

Varicella* 10931 - -

Cat-Scratch Disease 26 26 0

Toxoplasmosis 7 7 0

Severe Complicated Infl uenza Case 1134 1127 7

Table 1. Number of Confirmed Cases of Acute Notifiable Diseases in Taiwan, 2009

National Communicable Disease Surveillance Systems
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Category Disease Total Indigenous Imported

V

Rift Valley Fever 0 0 0

Marburg Haemorrhagic Fever 0 0 0

Yellow Fever 0 0 0

Ebola Haemorrhagic Fever 0 0 0

Lassa Fever 0 0 0

SARS: Severe Acute Respiratory Syndrome.
Note 1:  Conduct based on the "Communicable Disease Control Act" amended and promulgated on July 18, 2007, and the "Category 

4 and Category 5 Communicable Diseases Prevention and Control Measures" announced on October 9, 2007, and amended 
on October 24, 2008, and June 19, 2009.

Note  2:  Data were re-downloaded on May 1, 2010 and the coverage period was from January 1, 2009 to December 31, 2009. The  
figure of communicable diseases for 2009 could vary till "2009 Statistics of Communicable Diseases and Surveillance 
Report" is published.

Note  3:  Data were analyzed by the onset dates.
Note  4:  *Calculation for Tetanus, Mumps and Varicella was based on reported without specimen collection. Further epidemiological 

investigation wasn't performed for all cases where the infection was obtained.

Categories Disease Total
II MDR-TB 176

III

Smear-Positive Tuberculosis 5210
Other Tuberculosis 8126

HIV Infection 1648
Hansen's Disease 7

Syphilis 6668
Gonorrhea 2137

IV Creutzfeldt-Jakob Disease 3

MDR-TB: Multidrug-Resistant Tuberculosis; HIV Infection: Human Immunodefi ciency Virus Infection.
Note 1:  Conduct based on the "Communicable Disease Control Act" amended and promulgated on July 18, 2007, and the "Category 

4 and Category 5 Communicable Diseases Prevention and Control Measures" announced on October 9, 2007, and amended 
on October 24, 2008, and June 19, 2009.

Note 2:  Data were re-downloaded on May 1, 2010 and the coverage period was from January 1, 2009 to December 31, 2009. The 
figure of communicable diseases for 2009 could vary till "2009 Statistics of Communicable Diseases and Surveillance 
Report" is published.

Note 3:  Data were analyzed by the diagnosis dates.
Note 4:  Confirmed tuberculosis cases were added to the statistical figures based on their dates of report; MDR-TB cases were 

confirmed through central reference laboratory test results that showed the Mycobacterium tuberculosis isolated to be 
resistant to at least isoniazid and rifampicin. The statistical fi gures, therefore, used the dates of initial CDC registry.
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Table 2. Number of Confirmed Cases of Chronic Notifiable Diseases in Taiwan, 2009

Figure 1. Weekly Consultation Rate of ILI, HFMD/Herpengina and Diarrhea Cases 
Reported from Clinic Sentinel Sites in Taiwan, Week 01, 2007 – Week 52, 2009.

Table 1. (Continued) Number of Confirmed Cases of Acute Notifiable Diseases in Taiwan, 2009

Year/Week

HFMD: Hand-Foot-and-Mouth Diseasse; ILI: Infl uenza-Like Illness
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School morbidity=no. of sick students/total no. of students in the school*100%
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Year/Week

M
or

bi
di

ty
%

(S
ch

oo
l)

C
on

su
lta

tio
n 

ra
te

%
(S

en
tln

el
)

2.01.51.00.50.0

8

6

4

2

0

07/1 8 15 22 29 36 43 50 08/5 12 19 26 33 40 47 09/2 9 16 23 30 37 44 51

Morbidity% (school)=no. of sick students/total no. of students in the school*100%
Consultation rate%(sentinel)=ILI patients/total patients*100%

Year/Week

■ School-based Surveillance System
■ Sentinel Surveillance System

Symptom Surveillance System
H5N1: In 2009, 18 specimens were taken from patients being checked for human infection with infl uenza A 
(H5N1) in Taiwan. Of those specimens, 1 was identifi ed as infl uenza AH1 (+), and 1 was infl uenza AH3 (+).

Infl uenza-like illness cluster: Epidemic analysis of clusters of infl uenza-like illness cases. In 2009, a 
total of 246 clusters of infl uenza-like illness were reported. 201 of them were tested positive for type A 
infl uenza, and 2 positive for type B infl uenza (Table 3).

Diarrhea cluster: Epidemic analysis of diarrhea clusters: In 2009, a total of 77 clusters of diarrhea 
were reported. 54 of them were tested positive for Norovirus, 1 positive for Norovirus+ Rotavirus,  
and 1 positive for Rotavirus (Table 4).

Figure 2. The Average Morbidity of Disease Reported by Sentinel Schools in   
 Taiwan, Week 01, 2007 – Week 53, 2009.

Figure 3. Comparison of Trends in ILI Shown in the Sentinel Surveillance and the  
 School-based Surveillance System.

National Communicable Disease Surveillance Systems
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Future Prospects – Enhancing the effectiveness of 
various surveillance systems

Establishing Support Systems for Management and Analysis
(1)  The Geographical Information System (GIS) was used in conjunction with the Notifi able Diseases 

Surveillance System, Syndrome Surveillance System, and the Sentinel Surveillance System 
to analyze epidemic data and try to develop a disease prediction model that can estimate the 
distribution of the predicted diseases. 

(2)  An Emerging Infectious Disease Hospitalization and Management System was completed in July  
2005. The new system is flexible, which allow adjusting diseases categories and extension of 
variable fi elds for keeping daily hospitalization records whenever required. 

(3) Surveillance systems were installed for data acquisition and analysis. 

(4)   On February 24, 2004, Taiwan CDC outsourced the establishment of the “Disease Reporting 
and Consulting Center” to the telecom industry. The general public can dial 1922 for reporting 
communicable disease, consulting, educating, and for information of communicable disease 

Table 3. Test Results for Influenza-like Illness Clusters in 2009

Table 4. Tests Results for Diarrhea Clusters in 2009

Month Cluster Number Infl uenza A Infl uenza B Negative

1 5 5 0 0
2 8 7 1 0
3 3 2 1 0
4 0 0 0 0
5 1 1 0 0
6 1 1 0 0
7 15 15 0 0
8 113 92 0 21

99 66 46 0 20
10 17 17 0 0
11 15 13 0 2
12 2 2 0 0

Total 246 201 2 43

Month Cluster No. Norovirus Norovirus+ Rotavirus Rotavirus Positive Negative
1 8 5 0 0 3
2 6 5 0 0 1
3 5 4 0 0 1
4 10 8 0 0 2
5 9 6 0 0 3
6 5 4 0 0 1
7 3 1 0 0 2
8 1 0 0 0 1
9 5 3 0 0 2

10 6 4 0 0 2
11 5 4 0 0 1
12 14 10 1 1 2

Total 77 54 1 1 21
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policies. The Taiwan CDC assigned full-time personnel to answer calls and take caller messages. 
The center has become a communications platform. 

Reporting Via The Internet
To make surveillance operations more effective, Taiwan CDC established several web pages on its 
systems for users to upload information.

Systems Integration
To integrate information and analysis for more presentation and application, Taiwan CDC enhanced 
the integration functions of its surveillance systems, including the Notifiable Disease Surveillance 
System, the Symptom Surveillance System, and the Syndrome Surveillance System. This task was 
completed in September 2006.

Information Exchange
(1)   Besides collating the updated endemic data from the Sentinel Surveillance System, Weekly 

Reports are published and distributed to sentinel physicians, school nurses, and other related 
personnel for reference. To increase visibility, the contents of the Weekly Reports are also posted 
on the Internet. Weekly Reports include the Sentinel Surveillance Weekly Report, the School 
-based Surveillance Weekly Report, and the Infl uenza Express.

(2)   To understand effectiveness of surveillance material, Taiwan CDC, collaborating with academia, 
conducts research projects every year.

(3)   The hardware, software, and database developments that have brought other new users to the 
Geographic Information System (GIS) partly explain this diffusion into the public health sphere. 
Like the close relationship among pathogens, geographical factors, and the distribution and 
spread of infectious disease cases that contain geographical information was integrated based 
on location. GIS was frequently used to analyze spatial and epidemiological data as a guide for 
further applications and research worldwide. Although GIS has many disease distribution and map 
display applications, it needs more advanced research in correlation of disease and spatial data 
in Taiwan to analyze temporal and geographic trends in disease outbreaks. Proceeding to the 
next step, it will help us to estimate the risk and spread of infectious diseases. Since the disease 
surveillance system works closely with disease prediction and GIS, Taiwan CDC organizes 
“Disease Prediction Model and GIS” symposiums regularly for professionals and CDC staff to 
exchange views. This exchange program provides a better understanding of the GIS program and 
possible GIS applications.

Information Sharing
Daily updated information on international epidemics is generated and forwarded to related 
authorities. The collection, evaluation and dissemination of information to the public, local health 
departments, as well as governing authorities and information sharing are the keys to the success of 
this task.

Training and Education
Every year, the Taiwan CDC offers training to system users so that they can remain up-to-date on 
new information about epidemic surveillance.

National Communicable Disease Surveillance Systems
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Background 

Introduction
Tuberculosis has always been the most dangerous communicable disease in Taiwan. Taiwan’s 
GDP per capita has now reached USD13,000, but there are still about 14,000 new cases 
of tuberculosis every year, which is more threatening than all other communicable diseases 
combined.

Tuberculosis is not only a threat to people’s lives and productivity, but can also adversely affect 
a nation’s image and competitiveness. Health workers in Taiwan have been working hard to 
control tuberculosis for over half a century, and the prevalence of the disease has certainly 
been reduced. However, when compared with advanced countries, Taiwan is still decades 
behind and needs to accelerate reforms in order to catch up.

Taiwan has a dense and highly mobile population. However its highly developed nature has 
caused a distancing of personal relationships. The abundance of medical resources also 
means patients have many options when it comes to medical services. These two factors 
make the detection and management of patients more difficult compared to rural societies. 
Recently, tuberculosis has once again begun to rise globally. The disease is also becoming 
more prevalent in Taiwan due to factors such as tourism, importation of foreign labor, high 
frequency of international travel, and AIDS-related complications. Therefore, to protect the 
health of the general public, we should use more active and aggressive methods when faced 
with new challenges in tuberculosis prevention.

Status and Trends of The Spread of Tuberculosis in Taiwan
(1) Incidence

There were 16,472 to 14,265 tuberculosis cases from 2005 to 2008 respectively. The 
incidence of tuberculosis was 72.7 to 62.0 persons per 100,000 during these four years. 
This indicates that the number of tuberculosis cases is gradually decreasing with the 
implementation of active control measures (such as directly observed treatment) (Table 
1). In 2007, the proportion of smear-positive and laboratory confi rmed of all new TB cases 
were 42% and 77% respectively. Sputum smear-positive case detection rate was 77%. On 
average in Taiwan, a new tuberculosis patient is detected every 37 minutes.

Tuberculosis
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A tuberculosis patient registry was implemented in 1957, but was limited to infectious patients 
whose phlegm tested positive. The scope of the program eventually expanded, and from 1991, all 
active tuberculosis patients were required to register. However, reports from medical institutions 
often did not refl ect the true number of patients. It was only after the Bureau of National Health 
Insurance adopted the policy: “No-notifi cation-no-reimbursement and the notifi cation fee” in July 
of 1997 and Taiwan CDC started to conduct inspection on deaths of tuberculosis in 2001 that 
the number of tuberculosis patients reported by medical institutions dramatically increased. The 
difference between the data and the reality also started to lessen.

There are 2-3 times more male tuberculosis patients than female patients, and the incidence rate 
in males is also 2-3 times higher than in females. Furthermore, the incidence rate of tuberculosis 
rises with age. Amongst all new patients, 52% are over 65 years of age.

New tuberculosis cases tend to appear in urban areas. In 2008, the cities or counties with the 
highest number of new tuberculosis patients were Taipei County (2,147 cases, 15.05%), Taipei 
City (1,178, 8.25%), Kaohsiung City (1,009, 7.07%) and Kaohsiung County (1,061, 7.43%). Also, 
the incidence rate in the eastern part of Taiwan is higher than the west, and the south higher than 
the north. The incidence rate was the highest in Hualien County in 2008 at 105.2 per 100,000 
people. The incidence rate in Pingtung County was 99.6 and Taitung County was 100.1 persons 
per 100,000. In mountain regions, the incidence rate of tuberculosis is 205.7 per 100,000 people, 
which is 3.4 times higher (60.8 per 100,000) than the non-mountainous regions.

Compared to other countries, the incidence rate in Taiwan, in 2008, were 62 per 10,000 
population which is 15.5 times higher than the US and 3.0 times higher than Japan. The priority 
of our policies is to lower the incidence rate of tuberculosis, protect residents’ health, and improve 
the quality of life in our society.

(2) Morbidity Rate

Since it is required for infants and children to receive the Bacillus Calmette-Guerin vaccine (BCG) 
in Taiwan, it is difficult to determine the true morbidity rate of tuberculosis. Currently, grade 1 
students who have not received the vaccine are required to take a tuberculin skin test, so from 
the number of students tested positive morbidity can be estimated. The BCG vaccination rate 
among infants and children in recent years has reached 98%, effectively reducing the incidence 
of tubercular meningitis among children. However the test sample has gradually gotten smaller, 
thus using the tuberculin skin test to estimate morbidity rates has lost its signifi cance. Therefore, 
it has become diffi cult to estimate yearly morbidity with this method.

(3) Mortality Rate

Tuberculosis claimed 762 lives in Taiwan in 2008, giving a mortality rate of 3.3 per 100,000 
people. The disease also caused 0.54% of the total number of deaths, which makes it the 15th 
leading cause of death. The mortality rate of tuberculosis has dropped by 23.3% from 2005 to 2008.

Table 1. Taiwan Tuberculosis Incidence and Mortality, 2005-2008

Year Case No. Incidence Death Mortality
2005 16,472 72.5 970 4.3

2006 15,378 67.4 832 3.6

2007 14,480 63.2 783 3.4

2008 14,265 62.0 762 3.3
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Among tuberculosis related deaths, the number of deaths amongst males was 578, 3.14 times 
higher than that of females which was 184. The mortality rate of tuberculosis also rises with age, 
which can be seen from the fact that 83% (632) of the deaths were people aged 65 years and 
above. This shows that in Taiwan the population group threatened most by tuberculosis is the elderly.

Geographically speaking, the mortality and morbidity rates of tuberculosis are positively 
correlated. Furthermore, rates in the eastern Taiwan are higher than in the western parts, while 
the south is higher than the north. The rates are lower in cities as well. The mortality rate of 
tuberculosis was the highest in Pingtung County at 7.66 per 100,000 people. Hualien County 
followed closely at 7.01 per 100,000. In mountain regions, the mortality rate was 18.2 per 
100,000, which is 5.7 times higher than the non-mountain areas (3.2 per 100,000)

Goals

1.  To provide active strategies and enhance contact tracing investigation to detect infected persons 
as early as possible. Decline the chance for M. Tuberculosis to spread.

2.  To provide comprehensive medical treatment for TB patients and LTBI patients ages under 13 years. 
Prevent LTBI patients from developing into active TB and halve the numbers of TB reporting cases.

3.  To implement DOTS and DOPT to increase complete treatment and cure rate. Stop TB bacteria 
from spreading.

Accomplishments
Improving Epidemic Reporting and Monitoring
The National Tuberculosis Reporting and Management System collects and keeps track of 
information on a tuberculosis patient such as diagnosis, reporting, registration, treatments, 
examination, management, and the people who have come in contact with the patient. It also 
provides the information required for case management and epidemic analysis. Also, the system 
has strengthened tuberculosis monitoring amongst high risk groups such as aborigines, teachers, 
students, medical workers, draft age men and soldiers, and in high risk areas such as prisons and 
any other institutions with a high population density.

Establishing a High Quality and Rapid Tuberculosis Testing Network
The tuberculosis laboratory testing network was established in October, 2001. In the early stages, 
its main goals were to establish a laboratory testing network, provide feedback, and to create a 
testing procedure. Currently, the emphasis of the network is on the certification and improvement 
of laboratories, monitoring and training of staff members, and organization of reports on in vitro 
susceptibilities of drugs for the laboratories. It also monitors the drug resistance of tuberculosis in 
different regions, evaluates the quality of case management, and intervenes when problems arise.

Directly Observing Treatment Short-Course (DOTS)
A plan to halve the number of tuberculosis patients in ten years was implemented in April, 2006. 
Nowadays, DOTS coverage rate achieved 100% in Taiwan. The quality of treatment was also greatly 
improved with constant supervision and reviews. Treatment success rates for smear positive TB 

National Communicable Disease Surveillance Systems
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cases were increased gradually (Table 2).

The execution of a treatment program requires corresponding strategies. These strategies, especially 
the five key factors suggested by the World Health Organization, require constant evaluation and 
correction of mistakes in order to improve the quality and effects of treatment.

Improving the Quantity and Quality of Tuberculosis Diagnosis and Treatment; 
Nosocomial Infection Control
To maintain and improve the quality of diagnosis and treatment, the Taiwan CDC worked with related 
medical associations on the re-education of tuberculosis diagnosis and treatment. The Taiwan CDC 
also worked with the Bureau of National Health Insurance on the prescription drug inspection system 
in order to strengthen the evaluation of nosocomial infection control. The program includes regular 
X-ray screening, education and training, examination of people who have contact with patients, 
quarantine of patients whose phlegm tests positive for tuberculosis, and monitoring of coughs. 
Furthermore, in 2005, tuberculosis examination became an item in the yearly nosocomial infection 
control evaluation program.

Establishing the “Multi-drug resistant TB (MDR-TB) Medicare System.”
The “Multi-drug resistant TB (MDR-TB) Medicare System was established in May, 2007. The 
system consists of five different medical teams which specialize in treating MDR-TB patients. 
The responsibilities of the Taiwan CDC are to provide resources and direct each team to provide 
treatment according to the WHO clinical guide. After admission, the teams will actively treat each 
patient for two years, and community health workers will be providing personal care via the DOTS-
plus program. It is the system’s goal to provide continuous and comprehensive care. A total of 274 
cases were treated under the system from its inception until the end of December 2009, and the 
acceptance rate surpassed 86.53%. Sputum conversion rate for MDR-TB cases enrolled in MDR-TB 
Medicare System increase signifi cantly (Table 3). The MDR-TB and DOTS-plus programs have thus 
boosted care of the multi-drug resistant tuberculosis success rate. 

The Taiwan CDC also worked with the Bureau of National Health Insurance on fluoroquinolone 
control and random clinical treatment prescription inspection. The Taiwan CDC also works hard at 
controlling and improving laboratory quality and introducing second line tuberculosis drugs. Through 
this advanced medical team, we may give diffi cult-to-treat MDR-TB patients a chance of full recovery. 

Latent Tuberculosis Infection(LTBI) Treatment Program
The "Latent Tuberculosis Infection Treatment Program" was initiated on April 1, 2008, and has 
focused on treating latent infections in the population with the least drug side effects—children under 
13 years of age in contact with tuberculosis—in conjunction with DOPT: Directly Observed Preventive 
Therapy. In 2009, a total number of 2,643 persons were enrolled in the program, of which 2,392 were 
also enrolled in DOPT.

Year DOTS coverage Smear positive treatment success rate (12 months)

2005 0% 64%

2006 100% 67%

2007 100% 71%

Table 2. Treatment success rate for smear positive TB in Taiwan 
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Exit Control of Tuberculosis Patients by Air Travel 
The World Health Organization suggests passengers with infectious pulmonary tuberculosis or 
MDR tuberculosis should delay their travel plans until their condition is no longer infectious. The 
Department of Health is responsible for notifying immigration authorities to prevent patients with 
untreated, infectious diseases from leaving the country, in accordance with the Communicable 
Disease Control Act.

The reasons for restricting tuberculosis patients from boarding international flights are to protect 
the health of other passengers and fulfi ll our responsibilities in terms of international public health. 
Due to the completeness of our reporting and information systems, Taiwan is the fi rst country in the 
world to actively restrict tuberculosis patients from leaving the country. Specifi cally, customs offi cials 
at international airports are authorized to restrict (1) infectious pulmonary tuberculosis patients from 
traveling on fl ights exceeding 8 hours; and (2) infectious MDR-TB patients from traveling altogether.

All tuberculosis patients are informed of the travel restrictions by mail and should have full 
understanding of the situation. Therefore, since the restriction was implemented on September 1, 
2007, there hasn’t been a single violation, showing that the air travel restrictions have been very 
effective.

Quarantining of Infectious Pulmonary Tuberculosis Patients
Patients with infectious tuberculosis (especially patients whose smear tested positive for tuberculosis 
or patients with MDR-TB) can be forced into quarantine for treatment if the physician determines that 
is the most favorable course of action or if the patient does not 
take their medicine regularly and refuses to enter into quarantine 
willingly in accordance with the Communicable Disease Control 
Act. The patient and his family will be informed of the forced 
quarantine.

Training, Research, and International Cooperation
The Taiwan CDC has worked with other government agencies 
such as the Ministry of Foreign Affairs to plan various international 
relief projects. The goals of these projects are to improve 
tuberculosis prevention and treatment capabilities of countries 
that require our assistance and in turn strengthen our diplomatic relations. The Taiwan CDC has also 
sent representatives overseas to participate in conferences, acquire knowledge and experience with 
the goal of improving our own abilities in the fi ght against tuberculosis. Lastly, the Taiwan CDC has 
invited many foreign experts and scholars to Taiwan to participate in academic conferences in the 
hope of facilitating the exchange of knowledge and experience (Figure 1).

Table 3. Sputum conversion rate for patients enrolled in MDR-TB Medicare system
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Figure 1. DOTS cohort review, 2009
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Background 

HIV destroys the normal functions of the immune system and is transmitted from an infected person 
through blood, semen, or vaginal fl uid through broken skin or mucus membranes. The infection can 
be passed from an infected woman to her child during pregnancy, birth, or through breast feeding. 

The loss of immune functions can lead to AIDS (Acquired Immunodeficiency Syndrome). AIDS 
is expected to be one of the largest human catastrophes of the 21st century. The first HIV case 
in Taiwan was reported in 1984. By 2009, the number of HIV patients had risen to 18,378 (6,116 
of which have developed full-blown AIDS and 2,584 HIV patients have died). The number of HIV 
infections surged in 2005 due to the rising remarkably of HIV infection among injecting drug users 
(IDUs). Faced with this serious situation, the Taiwan CDC has dedicated a tremendous amount of 
effort and resources to harm reduction programs. The annual total of reported cases dropped in 2006, 
which was the fi rst trend reversal since 1984. Towards the end of 2009, we have effectively reduced 
the number of HIV infections (Figure 1).

HIV/AIDS

Figure 1. Reported Cases of HIV/AIDS by Year of Diagnosis in Taiwan, 1984-2009

Future Prospects

To achieve year by year reduction of new tuberculosis cases, by Year Five (2010), lower the 
incidence rate to 52 per 100,000 people. By Year Ten (2015), lower the incidence rate to 34 per 
100,000 people.
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In terms of age, the largest number of infections in 2009 was in the 20-29 age groups, accounting for 
723 or 43.9% of all cases. The second largest group was the 30-39 age groups, numbering 486 or 
29.5% of all cases (Table 1). An analysis of risk factors shows that in 2009, the highest percentage 
of HIV infections was a result of sexual transmission: men having sex with men (MSM), which 
accounted for 63.8% of all cases. The second largest percentage of infections was heterosexual 
contact, accounting for 21.5%. Heterosexual encounters accounted for 19.1% (Figure 2). Of 
Taiwanese nationals infected by HIV in 2009, 1,580 or 96% were males and 68 or 4% were females. 
The ratio of infected males to female was 23:1.

Table 1.  Age Distribution of HIV Patients in Taiwan 2008/2009/1984-2009

2008 2009 1984-2009

Age Cases Percentage Cases Percentage Cases Percentage

0-9 2 0.1% 2 0.1% 40 0.2%

10-19 65 3.7% 53 3.2% 433 2.4%

20-29 709 40.5% 723 43.9% 6,873 37.4%

30-39 558 31.9% 486 29.5% 6,536 35.6%

40-49 283 16.2% 246 14.9% 2,973 16.2%

50-59 105 6.0% 103 6.3% 1,024 5.6%

60-69 18 1.0% 26 1.6% 326 1.8%

70-79 11 0.6% 8 0.5% 141 0.8%

Over 80 1 0.1% 1 0.1% 18 0.1%

Unknown 0 0.0% 0 0.0% 14 0.1%

Total 1,752 100.0% 1,648 100.0% 18,378 100.0%

 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Figure 2. Statistics on Risk Factors of HIV Infections in Taiwan, 1984-2009
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Goals

1. To protect the uninfected population from HIV infection and effectively control the spread of HIV/AIDS.

2. To provide infected individuals with adequate medical care and enhance the quality of their lives.

Strategies

Organizational Mobilization and Declaration of Will
To control AIDS, the Executive Yuan established an AIDS Control Promotion Committee, composed 
of 13 ministers and prominent figures in society in December 2001, to oversee a working group 
charged with mapping out national plans for controlling the AIDS epidemic. In coordination with 
the amendment of the HIV Infection Control and Patient Rights Protection Act, the Committee 
was reorganized into the Committee for HIV Infection Control and Patient Rights Protection of the 
Department of Health, the Executive Yuan (Figure 3).

Figure 3. Committee for HIV Infection Control and Patient Rights Protection,  
 DOH, Executive Yuan
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Increasing Public Awareness of AIDS
An assortment of media channels, targeting selected groups in the community, is being used to raise 
AIDS awareness.

(1) Ascertaining paths of infection

The three main paths for HIV infection include unsafe sex, blood transfusion (blood infusion 
and needle sharing), and mother-to-baby infection. HIV is not spread through shaking hands, 
embraces, or using common toilets.

(2) ABC and CNN to AIDS prevention

A. Resist sexual temptation. 

B. Be faithful to your sexual partner. 

C. Use condoms when having sex.

N. Use clean needles. 

N. Improve negotiation skills. 

The purpose of condoms is to prevent infection through sexual contact. The purpose of clean 
needles and other penetrative instruments is to prevent infection through injection with dirty, 
bloodied needles. Negotiation skills are needed to negotiate for safe sex or safe injection with 
partners.

(3) Never share needles, syringes, or diluents with others.

Target High-Risk Behavior Groups

Providing sustainable support to mobile demographic groups, including sex workers, MSM, drug 
users, sexually transmitted disease (STD) patients, and sailors. Furthermore, map out plans for 
controlling HIV/AIDS among them.

Promoting Harm Reduction Programs
Curbing the epidemic of HIV infections among IDUs, a harm reduction plan was implemented in 
Taipei, Taoyuan, and Tainan counties as well as Taipei City on a trial basis in 2005. It went nationwide 
in July 2006 and was strengthened after 2007. The programs implemented include “Needle-Syringe 
Programming (NSP)," “Drug Substitution Treatment," “Information, Education and Communication 
(IEC)”.

Providing HIV Patients with Support and Respect
Providing HIV/AIDS patients with appropriate medical treatment, respect their rights, enhance the 
care system, and render support to patients and their families.

Enhancing the Disease Surveillance System
Increaseing the knowledge and understanding of different population groups in order to formulate 
culturally appropriate policies and provide them with culturally friendly services.

Engaging in Research and Development in Science and Technology

National Communicable Disease Surveillance Systems
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Enhancing studies and surveys in the fi elds of sociology, economics, culture, and medicine for AIDS-
related science and technology development.

Accomplishments

1. The Committee for HIV Infection Control and Patient Rights Protection held three cross-ministerial 
meetings in 2009.

2. To ensure the dignity and rights of People Living with HIV/AIDS (PLWHA), the AIDS Prevention 
and Control Act was amended in 2007. Relevant regulations were also amended and announced.

3. The harm reduction program has made signifi cant progress. The reported number of HIV infection 
has dropped in 2006, reversing a twenty-year growth trend. Towards the end of 2009, we have 
effectively reduced the number of HIV infections; with the largest decline among IDUs. In addition, 
the percentage of all newly reported cases attributable to IDU fell from a high of 72% in 2005 to 
only 10.7% in 2009.

4. A diversified prevention project for the homosexuals is promoted to face the epidemic among 
MSM. The projects include innovative educational materials advocating safe sex between 
homosexuals, a website for the education of homosexuals, and community health service centers 
for homosexuals, to provide them with correct prevention information and resources, and to make 
services more accessible, through the help of peers and NGOs.

5.  To increase disease surveillance, Taiwan began to screen blood donors in 1988, draftees in 1989, 
prison inmates in 1990, and foreign laborers in 1991. Since 1997, ten hospitals have provided 
anonymous HIV blood-screening services. In order to increase the accessibility of the HIV 
screening service, 18 hospitals provided anonymous 
HIV blood-screening services in 2009, to screen 
13,636 people in 2009, with 364 found HIV positive, 
accounting for 2.67% of the total. Furthermore, 
coping with the increase in female HIV patients and 
the problem of mother-to-baby transmission, an 
HIV screening plan was established for pregnant 
women. Thus far, it has detected 74 positive cases 
amongst women screened (17 of them were foreign 
nationals).

6. In response to the USAIDS and AIDS Healthcare 
Foundation, action has been taken to improve the 
awareness of the public. In coordination with the 
World AIDS Day, a pilot project for the universal 
screening of HIV was conducted on November 27 
through December 4, 2009. A total of 727 service 
stations had been set up throughout the country to 
provide screening and counseling on HIV, syphilis, 
gonorrhea and so on, through cooperation of 
ministries concerned, the anonymous screening 
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hospitals, and NGOs.  Positive cases are referred to relevant care 
systems for treatment, and their contacts are followed-up.

7. The Taiwan government has provided HIV/AIDS patients with 
free medical treatment since 1988 and free highly active 
antiretroviral therapies (HARRT) since 1997. At the end of 
2009, 42 designated hospitals provided treatment to HIV/
AIDS patients. Nations around the world encourage HIV 
patients to return to their homes and communities. If HIV 
patients take their medication according to the prescribed 
schedule, their immunization systems can be maintained at 
a certain level, allowing them to avoid coming down with AIDS. 
They will be able to lead a nearly normal life. The government subs id izes 
private institutions to take care of HIV patients who are rejected by their families. These institutions, 
which include the Garden of Mercy Foundation, the Harmony Home Association, and the Lourdes 
Association etc., provide care and compassion to HIV patients.

8. In the area of scientifi c research and development, the Taiwan CDC conducted 5 projects in 2009 
and commissioned the National Taiwan University Hospital to establish an AIDS treatment center 
to train physicians to build up a specialist medical corps to help bring HIV/AIDS under control.

Future Prospects

According to statistics of the Bureau of National Health Insurance (NHI), medical expenses for HIV 
patients in 2008 totaled about NT$1.62 billion. Furthermore, other AIDS-related costs (such as 
popular education and screening) and all other medical costs (clinical examinations and psychological 
consultations) also increased immensely. The loss to labor and technology, freezes on foreign 
investment, reductions in exports, and the decline in revenues are inestimable.

At the onset of the world AIDS epidemic, the Department of Health has rallied medical and health 
experts and private institutions in an effort to prevent and control AIDS. After years of hard work, they 
have achieved remarkable results, but have been unable to bring the number of new cases under 
control. We hope that in the future, the cross-ministerial Committee for HIV Infection Control and 
Patient Rights Protection will make prevention of infection the thrust of its efforts and stop the spread 
of HIV/AIDS.

National Communicable Disease Surveillance Systems
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Background 

During the first half of the 20th century, there were three island-wide dengue fever outbreaks in 
Taiwan (1915, 1931, and 1942). After almost forty years of dormancy, a DEN-2 outbreak occurred 
in Liuchiu Township, Pingtung County in 1981. Thereafter, more dengue fever outbreaks took place 
in Kaohsiung (1987-1988), Jhonghe of Taipei County (1995), Taichung City (1995), Taipei City 
(1996) and several others in the greater Kaohsiung area, Tainan City, and Pingtung County. In 2002, 
another dengue fever outbreak occurred in southern Taiwan. It was similar to the 1988 outbreak 
which actually started in 1987. The total number of cases was 5,336, including 242 cases of dengue 
hemorrhagic fever (DHF) which caused 21 deaths. After that, the indigenous dengue cases were less 
than 400 in 2003-2005. In 2006, there was an outbreak in Kaohsiung area and 965 indigenous cases 
of dengue fever occurred, including 19 DHF cases which caused four deaths. In 2007, the dengue 
outbreak in Tainan brought about 2,000 indigenous cases of dengue fever, including 11 DHF cases 
with no deaths. In 2008, there were 488 indigenous cases of dengue fever, including 4 DHF cases, 
but no deaths resulted. In 2009, there were 848 indigenous cases of dengue fever including 11 DHF 
cases with 4 deaths. The cases were concentrated mainly in southern Taiwan, including Kaohsiung 
City, Kaohsiung County, and Pingtung County. 

Dengue Fever

Figure 1. Number of dengue fever cases reported from 1987 to 2009
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Goals 

Control dengue fever in Taiwan by thoroughly cleaning up vector breeding sources and effectively 
lowering vector (mosquito) density.

Strategies 

The Taiwan CDC has devised a three-stage prevention strategy in an attempt to control the 
dengue fever epidemic. Primary prevention measures include source reduction and control of the 
vector population. Secondary prevention measures cover disease surveillance and an emergency/
contingency mechanism. Tertiary prevention involves controlling the number of deaths from the 
critical illness.

Primary Prevention
(1)  Implementing health education through various communication channels to promote dengue fever 

awareness.

(2)  Involving the community in improving environmental and household sanitation as well as in 
reducing vector sources through volunteer training.

(3)  Encouraging regular inspection and cleaning up of vector breeding sources by cleaning empty 
houses, vacant lots, and other potential vector breeding sources and keeping a record of these 
places for future inspections.

(4)  Strengthening education and training of disease prevention workers and volunteers.

(5)  Setting up a vector surveillance mechanism to check places with a high mosquito density 
probability to promptly wipe out vector sources.

Secondary Prevention
(1)  Constructing a disease surveillance mechanism for prompt control of suspected cases and 

strengthen disease surveillance and disease trend evaluation through the use of offi cial epidemic 
reporting systems, emerging disease surveillance, as well as public reporting and symptom 
declaration forms.

(2)  Setting up an emergency/contingency mechanism to promptly investigate suspected transmission 
sources and spray insecticide to eliminate those sources. Furthermore, perform health education 
about the importance of eliminating vector-breeding sites to prevent any possible infections from 
occurring.

Tertiary Prevention
Establishing guidelines for dengue hemorrhagic fever (DHF) diagnosis and treatment and organize 
continuing education for medical personnel to raise healthcare quality and lower mortality rates.

National Communicable Disease Surveillance Systems
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Accomplishments 

In Taiwan, 848 people were infected with dengue fever in 2009. As a result of the joint efforts between 
central and local governments and the organized mobilization of the community, Taiwan was much 
better able to bring dengue fever under control when compared with the Southeast Asian nations. 
Below is a list of the major achievements.

Primary Prevention
(1)  Continuation of body-temperature monitoring at international airports. In 2009, 114 cases of 

imported dengue fever were detected, accounting for 55.88% of the total number of 204 imported 
cases (Table 1). This measure effectively limited the importation of the disease.

(2)  Health education and publicity materials including leafl ets, posters, banners, Combat Manual for 
Dengue Fever and VCDs.

(3)  Production of publicity materials for the mass media, including publicity recordings, epidemic 
control programing, newspaper ads. This includes TV commercials and short fi lms for screening in 
TV slots reserved for the Government Information Offi ce to make public service announcements. 
All these materials call on the public to eradicate dengue fever vector breeding sources.

Serotype

Country of Infection DF-1 DF-2 DF-3 DF-4 ND Total

Vietnam 30 7 5 - 19 61

Indonesia 8 14 11 11 29 73

Thailand 10 2 1 - 9 22

Philippines 1 7 4 2 5 19

Myanmar - - 1 1 3 5

Cambodia - 7 - - 1 8

Malaysia 2 - 1 - - 3

Singapore - 1 - - 1 2

India - 2 - - 4 6

Pakistan - - - 1 1 2

Sri Lanka 1 - - - - 1

Bangladesh - - 1 - - 1

Uncertain - - - - 1 1

Total 52 40 24 15 73 204

Table 1. Serotypes and origins of imported dengue fever cases, 2009

P028-047 CDC-p28-47傳染病控制.indd   042P028-047 CDC-p28-47傳染病控制.indd   042 2010/7/21   11:26:42 AM2010/7/21   11:26:42 AM



(4)  The Guidelines for Dengue Control were published for the various health organizations in their 
fi ght against the epidemic.

(5)  Formulation of the Community Mobilization Plan for Cleaning Up the Breeding Sources of Dengue 
Fever Vector. Taiwan CDC encouraged community organizations in counties and cities in southern 
Taiwan to propose plans for the CDC subsidiaries and organized volunteer teams to exterminate 
mosquitoes. 

(6)  Engaging scholars and experts in insecticide effi ciency and resistance studies of dengue fever 
vectors. The fi ndings were referenced in the procurement of insecticides. 

(7)  The Central Trust of China processed joint supply contracts for the centralized purchase of 
pesticides for special environments.

(8)  Promoting dengue fever vector mosquito surveys and the Dengue Fever Control Plan. 
Implementation was entrusted to the health bureaus of high risk counties and cities in southern 
Taiwan (areas infested with Aedes aegypti mosquitos). The frequency of dengue fever vector 
density surveys and investigations was increased to one per month for every village in and around 
the areas in southern Taiwan where dengue fever was prevalent.

Secondary Prevention
(1)  An incentive system was established to encourage physicians and the public to report cases 

so as to facilitate early detection of disease transmission. NT$2,500-NT$4,000 was awarded to 
the physician or other medical worker that reported the fi rst indigenous case of dengue fever of 
the year and to the individual that discovered an imported case of dengue fever. If an individual 
volunteered for dengue fever testing and the case was subsequently determined to be an 
imported case or the fi rst indigenous case in the village or township of residence, the individual 
was awarded NT$2,500.

(2)  Understanding shifts in insecticide resistance of vectors, Taiwan CDC sent vector experts to areas 
where emergency spraying was carried out to evaluate the insecticide resistance of dengue fever 
vectors. 

Future Prospects

Taiwan CDC will draw up a reinforced plan for dengue fever control-a four-year program for 
eradicating vector-breeding sources and eliminating indigenous dengue fever to strengthen dengue 
fever control. Taiwan CDC, the Environmental Protection Administration (EPA), local governments, 
and NGOs will implement the plan together. Efforts will be made to popularize health education and 
encourage the general public to get involved in maintaining environmental and household sanitation. 
Taiwan CDC and the EPA will construct a real-time disease surveillance and response mechanism in 
an attempt to wipe out vector sources, thereby stopping the occurrence of indigenous dengue fever 
once and for all.

National Communicable Disease Surveillance Systems
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Background 

Enteroviruses belong to a group of small RNA viruses, including polioviruses, Coxsackie A viruses, 
Coxsackie B viruses, echoviruses, and other enteroviruses (EV68~). EV71 has a signifi cantly higher 
pathogenicity among known enteroviruses, especially in respect to neurological complications. 
Enteroviruses are found in the gastrointestinal tract (the stool of infected persons, mouth) and 
respiratory tract (such as saliva, sputum, or nasal mucus). Infections can be produced by direct 
contact with the secretions of infected persons or with contaminated surfaces or objects.

According to survey data from several years provided by Taiwan CDC, the weekly consultation rate of 
enterovirus infection cases collected by real-time outbreak and disease surveillance system (RODS) 
increases in late March every year and peaks around mid-June. It decreases after mid-June. There is 
usually another smaller outbreak of enterovirus infection when schools reopen in September. (Figure 
1) Many types of enteroviruses exist around the world and they live inside humans. Humans appear 
to be the only known host and source of transmission. There are currently no preventive vaccines 
for non-polio enteroviruses and no known highly effi cacious medicine to eliminate the virus that lives 
inside the human body. Therefore, enteroviruses will continue to exist and pose a threat to human 
health for the foreseeable future.

RODS(%)
■ Enterovirus infections
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The peak season for enterovirus infections in temperate regions is summer. According to various 
surveys, trends in enterovirus infections suggest that children under the age of 5 are more prone 
to critical complications and death from enterovirus infections. The major symptoms of enterovirus 
infection are herpangina and hand-foot-and-mouth disease (HFMD). Enterovirus 71 is the most 
commonly seen serotype of cases of enterovirus infection with severe complications in Taiwan. (Figure 2) 

Enteroviruses

Figure 1. Weekly consultation rate of Enterovirus infections by RODS in Taiwan,  
 2007-2009 
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Figure 2. Serotype of cases of enterovirus infection with severe complications in Taiwan.

Goals

1. To control trends in enterovirus infections and set up an active enterovirus database in Taiwan.

2. To lower the number of deaths resulting from enterovirus complications.
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Figure 3. Case number and annual mortality rate from enterovirus infection  
 with severe complications in Taiwan.
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In 2009, enterovirus 71 epidemic was not so serious as in 2008. (Figure 3) There were 29 confi rmed 
cases of enterovirus infection with severe complications, two deaths resulted.
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3. To establish a consultation channel for the treatment of enterovirus complications.

4. To schedule enterovirus conferences on a regular basis to raise the academic standard in the fi eld 
of enterovirus studies.

5. To develop an enterovirus 71 prototype vaccine. 

Strategies

Enhancing case surveys and disease investigation capabilities.
Taiwan CDC will continue to collect and analyze enterovirus infection information both abroad and 
especially at home to build an enterovirus infection database to better understand outbreaks of the 
disease and to create policies best suited to Taiwan.

Augment Health Education — Knowledge Reduces Fear
The Taiwan CDC consolidates government and public resources to educate the general public, 
medical personnel, educational organizations, and the media about the basics of enteroviruses 
through a variety of media. For instance, the following disease prevention information is presented to 
the public: (1) general cleanliness and frequent hand washing can boost one’s immune system; (2) 
people are encouraged to install proper hand washing facilities both at homes and at public places; 
and (3) people are urged to seek immediate medical treatment if they develop enterovirus symptoms. 
Health care workers are trained in the latest treatments. Disease prevention can only be effectively 
accomplished when everyone practices personal hygiene.

Enhancing Emergency Disease Control Mechanisms
Many problems arise from enterovirus infections. Problems involve prevention work, the entire 
medical system, education, media, economics, and so forth. It is crucial that central and local 
governments build control centers and enact enterovirus prevention policies in case the disease 
surveillance system breaks down. Additionally, coordinating the actions of central and local 
government agencies needs to be preplanned for efficient disease control. This plan means a 
complete disease prevention network providing timely and adequate medical treatment, research, 
and case inspection. The plan must also include counseling services for slowing or stopping the 
spread of the disease, decreasing the number of deaths, and calming fears caused by the disease.

Thorough Research and Personnel Training
Epidemiological research and vaccine development are among some of the programs currently 
underway. Human resource training improves prevention methods as well as diagnoses and 
treatment of enterovirus infections. The goal of these programs is to halt the threat of enteroviruses 
to both the health of individuals and society.
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Achievements

1. Health Education

(1)  Red banners hung in schools teach about enteroviruses. Talks are given on enterovirus 
preventive measures for children and related health issues.

(2) Local organizations work with the community to promote enterovirus education and prevention.

(3)  Restaurants, schools, hospitals, clinics, and other public gathering places are required to 
conduct regular inspections for environmental sanitation and facilities for washing hands.

2. Consultation channels are established by recruiting clinical professionals island-wide. They provide 
clinical healthcare consultation and construct guidelines for treating enterovirus complications. 
Providing primary care to patients with complications can effectively lower the mortality rate.

3. “The Manual for Enterovirus Prevention” and “The Handbook for Enterovirus Prevention for Child 
Care Workers” list all necessary precautions and have been published on the Taiwan CDC website 
and updated annually.

4. Workshops on the clinical treatment of critical enterovirus complications enhance doctors’ skills in 
treating the disease, raising treatment quality, and reducing mortality rates and sequelae.

5. There is no effective medicine for curing enterovirus infections, so beginning in 2000, efforts have 
been made to develop an enterovirus-71 vaccine to boost the public’s immunity to the disease.

Future Prospects

Enterovirus Prevention Enhancement
(1)   To intensify the Household Hand-Washing Activity Drive by asking adults to wash their hands 

before coming in contact with children.

(2) To encourage people not to go to school or work when they are sick.

Assessment of Current Prevention Policies
(1) To assess consequences resulting from suspending classes.

(2)  To conduct research on the integrity of medical facilities throughout the area to assess the 
treatment criteria of severe enterovirus cases.

Related Research
(1) To continue research on an enterovirus 71 vaccine (EV-71 Vaccine).

(2) To continue sero-epidemiologic surveys for EV71.

(3) To study risk factors involved in cases with severe enterovirus complications.

(4) To study biological characteristics of the enterovirus.

National Communicable Disease Surveillance Systems
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Background 

Origins (Strategy for Long-Term Success)
In 2003, SARS became a global epidemic that severely tested Taiwan’s capabilities for public 
health and medical crisis management. In response, the government established the National 
Health Command Center, a well-equipped communications facility designed to coordinate 
officials at all levels and provide decision makers with critical information on public health 
crises. 

The Center is located in the Taiwan Centers for Disease Control (Taiwan CDC), which is 
a component of a unified central command infrastructure that is designed to deal with the 
coordination of outbreaks and epidemics, bioterrorism, and other public health emergencies. 
This joint framework serves as a comprehensive means for preventing major epidemics.

Goals 

Framework (Victory Through Perfect Teamwork)
The success of the Center hinges upon state of the art technology and urgent integration of 
medical and public health information, as well as a complete command system blueprint. To 
work toward this goal, the Center’s planning team established a set of standard operational 
procedures (SOP) that incorporate elements of the US Incident Command System and the 
SARS Command System SOPs.

In terms of operational framework, the Center coordinates district, regional and central 
government officials. When the scale of a disaster warrants action, the Center will set up a 
crisis command center with a designated chief commander. The job of the chief commander is 
to form task forces, decide on the government involvement level, and once the crisis has been 
brought under control, propose to offi cials to disband the crisis command center. The WHO 
International Health Regulations (IHR 2005) was offi cially implemented on June 15, 2007. In 
order to establish a unifi ed communication channel with international organizations and ensure 

Epidemic Intelligence Center (EIC)
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that public health emergencies are reported and responded to as quickly as possible, the Center is 
now responsible for the operation of the IHR Focal Point.

Organizational Layout (Resources at The Ready)
The Center houses the following units: Coordination Center, Situation Room, Commander’s Offi ce, 
Administrator Offi ce, Conference Room, Media Watch Room, Operation Room, Data Room, Utility 
Room, Records Room, Lounge and remaining office space. This organizational design stimulates 
effective coordination and operations.

Facility Designs (Technology on The Frontlines)
Epidemic prevention attains maximum effectiveness when assisted by information technology. Using 
cutting edge technology and an advanced communications network, the Center plays a vital role in 
relaying up-to-date crisis information and analyses for decision-making.

(1)  Videoconferencing conducts Internet videoconferences on large screen TVs to communicate with 
domestic authorities and governments worldwide.

(2) Media reception and satellite communication provides a constant fl ow of fi rst hand information.

(3)  Communication system framework integrates Center phone networks and maintains accessible 
hotlines to each command center.

(4)  Environment control and AV equipment multiple high-tech visual media sources provides decision 
makers with up-to-date information.

(5)  Hardware control integration platform allows managers to effectively control visual media displays, 
videoconference settings and network confi guration.

(6)  Alternate site support activats in the event that forces beyond the Center’s control result in the 
loss of operational capabilities.

Information Integration (Command by Grasping the Whole Picture)
The collection and integration of up-to-date information is the key to winning a war against an 
epidemic. Hence, an important goal of the Center is to set up a smooth information exchange system 
through a complete information platform.

In te r -depar tmenta l  i n fo rmat ion 
platform:

In i t ia l l y  u t i l i zes  an  in fo rmat ion 
framework consist ing of  current 
CDC platforms: the Real-time Data 
Warehouse for Infectious Diseases, the 
Geographic Information System (GIS), 
Real-t ime Outbreak and Disease 
Surve i l l ance  (RODS) ,  Nat iona l 
Epidemic Decision Support System 
(NEDSS), knowledge management 
system, and other relevant systems. 
From this framework, the Center 
commander receives integrated data 
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regarding all notifi able infectious diseases, 
counter bio-terrorism intelligence, as well 
as medical resources and logistics for 
prompt decision-making. Future plans 
call for the incremental development 
of epidemic prevention/management 
software. A mission-oriented data center, 
aiming at value-added data integration 
and exchange, is being developed 
to serve for extending the research 
capabilities and enhancing health policy 
evaluations.

Decision support analysis using SAS® 
integrated solutions:

Powerful analysis capabilities allow this 
software to process copious quantities of 
data, placing meaningful information at 
the decision maker’s fi ngertips.

Meetings and Follow-up Evaluation Management System:

Provide public health and medical crisis meetings with automated reporting and follow-up 
management.

Establishing Multi-Surveillance Systems
(1)  International Epidemic Intelligence Collection System

The system was established to filter the up-to-date international epidemic information and 
afterward relay pertinent information daily to those charged with applying suitable control 
measures. The filtered information is simultaneously posted on a website accessible to the 
public. The major information is gathered via the Internet from the World Health Organization 
website, various national health department websites, official online publications, public health 
and epidemiological journals, and news websites. Other sources include diplomatic documents and the 
media. 

A media surveillance section belonged 
to the National Health Command 
Center is devoted to catch the latest 
epidemic news round the clock from 
both international and domestic media 
that form briefs twice a day for prompt 
reference. Taking advantage of the 
rapid publicity of this media and the 
accuracy of offi cial reports, any potential 
crisis can be forthwith evaluated to 
determine any necessary actions.

National Communicable Disease Surveillance Systems
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(2)  Real-time Outbreak and Disease Surveillance 
System

With the assistance from the RODS Laboratory 
at the University of Pittsburgh, Taiwan CDC has 
established its own “Real-time Outbreak and 
Disease Surveillance (RODS)” system since 2004 
and renovated entirely in November 2006. By the 
use of automated transferred hospital emergency 
department ICD-9-coded diagnosis data, the RODS 
system, a syndrome surveillance system, shows 
its excellence in real-time monitoring seasonal 
enterovirus infection (EVI), influenza-like illness 

(ILI), acute hemorrhagic conjunctivitis and viral gastroenteritis epidemics. In comparison with 
sentinel surveillance, RODS yields concordant trends one to two weeks earlier. As of March 
2009, there are more than 160 hospitals joining RODS, with the coverage rate of above 80% 
for nationwide daily emergency department visits. The daily claim data from the National Health 
Insurance are being adopted as a new information source for RODS.

Accomplishments

Events
Since its establishment in 2005, the Center has faced a number of major public health events in 
Taiwan which have served to enhance Taiwan’s ability to deal with epidemics and other public health 
emergencies.

Emergency Preparedne
p& Response
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2005 2006 2007 2008 2009

• South Asian 
earthquake/
tsunami aid  
(01.05-01.28)

• Cerebrospinal 
meningitis 
outbreak in China  
(02.02-02.10)

• Enterovirus 
outbreak       
(06.02-09.25)

• “Strange disease” 
outbreak 
in Sichuan        
(07.23-08.21)

• Melioidosis 
outbreak       
(07.30-08.17)

• Individual traveling 
to Australia 
suspected of being 
infected with 
avian infl uenza 
while in transit 
through Taiwan          
(01.04-01.05)

• Boy suspected of 
being infected with 
avian infl uenza 
on his return to 
Jinmen Island. 
(03.01-03.02)

• Dengue fever 
outbreak in 
Kaohsiung.  
(10.02-12.22)

• Incident of 
registered MDR-TB 
patient boarding 
international fl ight. 
(07.25-07.30)

• Nationwide 
outbreak of acute 
hemorrhagic 
conjunctivitis 
(10.05-10.29)

• Taichung City 
primary school 
Shigellosis 
outbreak               
(11.23-11.28)

• Nationwide 
enterovirus 
outbreak        
(06.10-08.18) 

• Melamine-tainted 
milk and other 
related products 
(09.15-11.14)

• Tobacco Hazard 
Prevention Act 
enforcement 
(01.11-01.13 
coordinated by 
Bureau of Health 
Promotion, DOH)

• Nosocomial 
measles outbreaks 
following 
imported cases             
(02.24-03.06)

• Pandemic 
(H1N1) 2009             
(04.28-02.25, 
2010)

 Future Prospects

Vision (The Power of Uniting as One)
In the post-SARS era, the Center employs modern technology, smooth data exchange systems, 
and complete information platforms to achieve the 3 “I”s: Initiation, Integration and Innovation. This 
enables the CENTER to successfully respond to any public health and medical crisis and guard the 
health of the nation. Furthermore, it is our hope that government efforts to improve coordination will 
raise the public’s epidemic prevention awareness level and create a better tomorrow for the whole 
nation.

National Communicable Disease Surveillance Systems
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Background 

During the SARS crisis in 2003, there was a shortage of personal protective equipment (PPE) in 
Taiwan. However, as the epidemic ended, large quantities of PPE were left behind to be managed.

Recognizing the importance of the logistics management on PPE supply chain, the Taiwan CDC then 
took charge of the task in Autumn 2003.

Goals

The task was to provide suffi cient quantities of PPE to ensure protection of the front-line health care 
workers and the public if there is a public health emergency, such as a fl u pandemic. The primary 
work included establishing a safe stockpile, and developing logistics and distribution strategies of 
PPE.

In 2009, the Taiwan CDC made notable progress on stockpile strategy. For reasons of risk 
management and logistical fl exibility, we set up eight separate warehouses (three VMI included) for 
storage of the central government’s stockpile. We also developed and signed several types of fl exible 
supply contracts of related PPE items, such as replacement contracts of N95 respirators and inter-
entity supply contract of surgical masks. Our strategies included the following six main aspects:

Establishment of a Safety PPE Stockpile
To estimate the potential demand of PPE at a national level, we used FluAid2.0 and FluSurge1.0 
software developed by the US CDC, to predict the curve of infections under the scenario of an 
infl uenza pandemic, with an attack rate of 25% to 35%. According to the estimation result of PPE 
demand, and the survey of PPE supply, a three tiers of safe stockpile was established. The central 
government's stockpile is for epidemic control and emergency dispatch. Local governments’ stockpile 
is for local public health and epidemic control needs, and medical institutions’ stockpile is for control 
of nosocomial infections. The establishment of the stockpile also includes the concept of VMI. 

Information Management and Monitoring
To grasp real-time data about dynamic changes in PPE stockpiles, we established a Management 
Information System (MIS) to provide accurate and complete information for decision making. Updated 
information from 976 MIS users including 519 hospitals, 378 local health agencies, 23 CDC offi ces, 
and other government agencies were regularly uploaded on the website. To ensure that the data 
is up-to-date, every user needed to report their inventory on MIS every seven days during the flu 
pandemic.

Stockpile Management
To assure safety and quality of the central government’s stockpile, all the PPE stock is kept in air-

Personal Protective Equipment 
Management
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conditioned warehouses in eight separate 
locations. To rotate and renew the stock, 
the storage is  arranged using FIFO 
principle (fi rst in–fi rst out). For the purpose 
of achieving better PPE supply chain 
management, jointly managed inventory 
(JMI) is being developed. 

Ensure Swift Delivery
To ensure an effective deployment, the 
stock can be delivered within 24 hours 
for the main island, and two days for off-
shore islands by a professional logistics 
company. In 2010, we also planned for 
periodic exercises to test and evaluate the 
deployment.

PPE Training Programs
 Several PPE training programs are conducted 
to improve front-line staff’s professional abilities. Components of these programs include PPE 
usage guidelines, inventory management, supply chain, and so forth. 

Envision Regional Preparedness
In the 5-year long-term plan from FY2009 to FY2013, the Taiwan CDC will try to promote the 
experience sharing of emergency preparedness on PPE stockpile in the Asia Pacifi c region, for 
the purpose of regional cooperation in the future.

Levels

Items

Safety stock

Current 
stockpileªCentral 

government
Local 

governments
Medical 

institutions Total

N95 respirators 500,000 500,000 1,000,000 2,000,000 >5,000,000

Surgical mask 1,750,000 1,750,000 3,500,000 7,000,000 >18,000,000

Flat mask
(for general public) 75,000,000 - - 75,000,000 >50,000,000*

Protective Apparel 200,000 200,000 400,000 800,000 >2,000,000

Data was downloaded from MIS on 2009/12/31
The remaining gap between the current and safe stockpile is prepared by using an open ended contract.

Table 1. Safety stock of PPE, 2009

National Communicable Disease Surveillance Systems
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Background

The Field Epidemiology Training Program (FETP) is designed to train epidemiologists out of 
professionals from different health related fields. It is based on the Epidemic Intelligence Service 
(EIS) of the United States Centers for Disease Control and Prevention (US CDC). Taiwan FETP 
was established in 1984, in collaboration with the US CDC. Its purpose is to train persons with basic 
public health concepts to independently conduct surveys and participate in the investigation and 
control of disease outbreaks. The program emphasizes the importance of hands-on experience 
in field investigation and analysis of practical cases. Originally, the FETP was supervised by the 
Bureau of Communicable Disease Control (BCDC) of the Department of Health. For more effective 
collaboration with other public health agencies, the FETP merged with the National Institute of 
Preventive Medicine (NIPM) in 1988. Having gone through the nationwide enterovirus outbreak in 
1998, the FETP, along with BCDC, NIPM, and Disease Surveillance and Quarantine Service, were 
reorganized into the Centers for Disease Control in 2000. The three major functions of the FETP are 
described in the following sections.

Goals

Discipline of Epidemiology Professionals
Each year, 8-12 trainees from a variety of educational backgrounds such as medicine, dentistry, 
veterinary medicine, nursing, and other health related fi elds are recruited for the two-year training 
program. At the beginning, there is an eight-week classroom training period when the trainees are 
taught the fundamentals, including epidemiology, biostatistics, laboratory methods, evaluation of 
surveillance systems, scientific writing, and prevention effectiveness. After completing this basic 
course, each trainee participates in different outbreak investigations. In the second year of training, 
the trainees conduct their own long-term research projects. These projects focus on current health 
problems in Taiwan. Currently, a total of 24 classes, 120 graduates, have successfully completed 
their training. Each graduate receives a certifi cate and becomes an FETP consultant. 

Outbreak Investigations and Research Projects
Over the years, FETP trainees have conducted numerous outbreak investigations and research 
projects. Corresponding papers regarding these outbreak investigations and projects are published 
in peer-reviewed journals. Among these, several papers are listed as follows: Measles outbreak in an 
elementary school in Chimei Island, Penghu County; Outbreak of paralytic shellfi sh poisoning in the 
Kaohsiung area; Acute hemorrhagic conjunctivitis in Taipei City; Suicide trends in the Taiwan area 
in the last 10 years; An analysis of traffi c injuries in Taiwan in relation to alcohol use and economic 
losses; Outbreak of type A botulism due to commercially preserved peanuts in Changhua County; A 
school waterborne outbreak involving both Shigella sonnei and Entamoeba histolytica; Investigation 

Field Epidemiology Training Program
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of the pathogenic factors of sauropus androgynus 
poisoning; A nosocomial outbreak of malaria associated with 
contaminated catheters and contrast medium of a computed 
tomographic scanner; An epidemic of enterovirus 71 
infection in Taiwan; Outbreak of Stevens-Johnson syndrome/
toxic epidermal necrolysis associated with mebendazole 
and metronidazole use among Filipino laborers in Taiwan.; 
Outbreak of beriberi among illegal mainland Chinese 
immigrants at a detention center in Taiwan; The public 
health response to the Chi-Chi earthquake in Taiwan, 1999; 
Transmission of SARS on aircraft; Hydrogen peroxide 
poisoning associated with eating spaghetti among school 
children in northern Taiwan.

Collaboration with National and International 
Training Institutions
Faculty members from various universities and research institutions are appointed to teach the 
trainees on a regular basis. Scholars or experienced public administrators are also invited to advise 
on trainees’ long-term research projects. Furthermore, visiting specialists from the US CDC provide 
technical consultation for the trainees regarding their fi eld investigations.

Accomplishments

In 2009, FETP enrolled three medical officers. Outbreak investigations conducted during the year 
include measles outbreak in hospitals, and leptospirosis and mellioidosis outbreaks following Typhoon 
Morakot. In response to the 2009 Pandemic Influenza A (H1N1), FETP trainees were involved in 
investigating, follow-up, and documenting the pandemic. In the beginning of the outbreak, trainees 
helped in writing guidelines for containing the disease; as the pandemic became widespread, trainees 
were involved in documenting the severity of the pandemic through systematic medical record review. 
Some of these investigations had already been published. 

At the 2009 US CDC’s annual Epidemic Intelligence Service Conference in April, trainees presented 
one oral and one poster papers at the International Night of the conference. In addition, during the 
5th TEPHINET Southeast Asia/Western Pacifi c Bi-Regional Scientifi c Conference in Seoul, Korea, 
in November, trainees presented one oral and 6 poster papers. Presentation subjects ranged from 
measles, varicella, to infl uenza infections. 

Future Prospects

In the future, FETP will continue to strengthen its connections and interactions with other similar 
training programs nationally and internationally. Finally, it intends to strengthen its coordination 
among FETP graduates and trainees.  Through these efforts, the program trainees not only can 
advance their knowledge in the fi eld of epidemiology, but also contribute to peoples’ health in Taiwan.

Trainees attending the 5th TEPHINET South Asia/Western Pacific Bi-Regional Conference in 
Seoul, Korea.

National Communicable Disease Surveillance Systems
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Background 

The impact of SARS outbreak highlighted the importance of infection control in hospitals. In 
order to improve patient safety, protect against the occurrence of infections in hospitals, and 
strengthen measures to control nosocomial infections, the Taiwan CDC continuously work on 
coordinating the implementation of annual inspection program, gathering and documenting 
surveillance data on the occurrence of nosocomial infections and the status in antimicrobial 
resistance at country level, and drafting nosocomial infection control guidelines.

Goals

1. To plan effective interventions and continuing to formulate infection control guidelines to 
reduce instances of nosocomial infection and to fulfi ll the principles on patient 
safety raised by the WHO. 

2. To Boost the quality of the nosocomial infection control inspection 
program and giving advice or sharing experience on nosocomial 
infection control practices through on-site audits to improve the 
performance of infection control program in hospitals. 

3. To promot international collaboration in hand hygiene and the 
implementation of the WHO hand hygiene toolkits to reduce the 
occurrence of nosocomial infection effectively. 

4. To establish internationally recognized nosocomial infection 
indicators to assess domestic epidemiological trends to guide the 
drafting of infection control policies. 

Nosocomial Infection Control
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Accomplishments

Compilation of Infection Control Guidelines and Publication of An Infection 
Control Journal 
(1)  In order to provide medical institutions with infection control guidelines conforming to domestic 

needs as references, the Taiwan CDC has continued to sift through relevant domestic and 
foreign literature and solicit the recommendations of specialized medical associations as part 
of its effort to determine infection control guidelines. During 2009, the Taiwan CDC revised 
standard precautions, contact precautions, droplet precautions and airborne precautions, as well 
as guidelines for infection control in psychiatric facilities and populous institutions. Furthermore, 
the Taiwan CDC compiled the recommendations for healthcare personnel vaccination and safe 
use of personal protective equipment. All these previously and newly established guidelines, 
relevant teaching materials and demonstrating multimedia videos were gathered at the specially 
designated nosocomial infection page on the Taiwan CDC website for the convenience of easy 
access and free download. 

(2)  In order to improve the skill in nosocomial infection control, the Taiwan CDC has continued to 
commission the Nosocomial Infection Control Society of Taiwan to publish the bimonthly Infection 
Control Journal, providing infection control personnel and health care workers with domestic 
and foreign new knowledge, relevant research results, policy propaganda, and feedback of 
surveillance outcomes. 

Nosocomial Infection Control Inspection
(1)  Based on the need to protect patient safety and guard against nosocomial infections, the Taiwan 

CDC is actively promoting the amendment of the Communicable Disease Control Act and 
strengthening nosocomial infection control regulations. Amended articles of the Communicable 
Disease Control Act were announced in July 2007; Regulations Governing Inspection of the 
Implementation of Infection Control Measures in Medical Care Institutions is formulated in 
accordance with regulations of Paragraph 2, Article 32 of the Communicable Disease Control 
Act, and explicitly state infection control measures to be implemented by medical institutions and 
criteria for inspection by the competent authority. This set of Regulations was promulgated in 
January 2008. 

(2)  In order to improve the consistency of infection inspection results, the Taiwan CDC commissioned 
the Taiwan Joint Commission on Hospital Accreditation to implement the infection control 
inspection quality improvement project since 2008. The on-site inspection work was carried out 
by experienced infection control practitioners and infection doctors, together with the personnel 
from local health authorities. Among the 491 hospitals inspected in 2009, only fi ve failed to meet 
standards; after the follow-up by local health departments, except for one hospital which has gone 
out of business, all the remaining failing hospitals have been brought up to standard. 

(3)  In order to provide consulting services concerning infection control measures to hospitals and 
health agencies, the Taiwan CDC provided telephone, e-mail, and mail communication channels 
via the Taiwan Joint Commission on Hospital Accreditation, Nosocomial Infection Control Society 
of Taiwan, and Taiwan Community Hospital Association in 2008. Users could send their questions 
or requests through these channels and the Taiwan Joint Commission on Hospital Accreditation 
would ask for specialists to respond. All the answers will be summarized and be put on the Taiwan 
CDC website in the future as reference materials for anyone needed. 
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Promotion of Hand Hygiene 
(1)   The Taiwan CDC popularized the WHO's global "Save Lives: Clean Your 

Hands" initiative by publicizing the "My 5 Moments for Hand Hygiene" 
approach and promoting the adoption of alcohol-based handrubs in health 
care workers.

(2)   Planning the implementation of "The Second Phase to Strengthen 
Infection Control Project–Hand Hygiene Improvement Program", the 
Taiwan CDC takes to establish the Center of Excellence in hand hygiene 
and to certificate hospitals for hand hygiene promotion achievement as 
major approaches.

Nosocomial Infection Surveillance and Reporting 
(1)   The Taiwan Nosocomial Infection Surveillance System (TNIS) officially 

went online in 2007 and has allowed hospital users to voluntarily report 
data through either web-based entry or electronic data interchange. In 
2009, about 360 hospitals reported data, and 18 of them reported by 
electronic data interchange modules. The Taiwan CDC also produced a 
nationwide nosocomial infection report quarterly to provide periodic data 
feedback and to strengthen communication with hospitals.

(2)   To update the enrollment criteria for the surveillance of health care-associated urinary tract 
infection and to improve case enrollment consistency, the Taiwan CDC publicizes the revised 
surveillance defi nitions on website as a reference for case enrollment.

Future Prospects

1. Taiwan CDC will continue to draft and implement nosocomial infection control regulations, and revise 
Taiwan's infection control guidelines on the basis of recommendations announced by the WHO or leading 
countries. In addition, the Taiwan CDC will also gather information on international relevant policies, laws 
and regulations, and implementation results to serve as the reference for policy making. 

2. To constantly improve the quality of nosocomial infection control inspection, the Taiwan CDC 
will draft the 2010 nosocomial infection control inspection quality improvement project based 
on the implementation experience during 2008-2009 and the recommendations from various 
organizations. Moreover, the inspection schedule will also be arranged according to the DOH's 
medical investigation consolidation policy in 2010. 

3. Taiwan CDC will sustainedly promote hand hygiene program to reach the aim of establishing 
the culture of hand hygiene in the health care system. External assessment of infrastructure and 
compliance of hand hygiene as well as a wide range of information will be used to evaluate the 
scale of achievement.

4. Taiwan CDC will continue to promote hospital participation in the Taiwan nosocomial infection 
surveillance system, and to strengthen surveillance of nosocomial infections and antimicrobial 
resistance. The Taiwan CDC will try to develop indicators derived from different databases which 
are comparable and could represent nosocomial infection trends in Taiwan or refl ect the quality of 
infection control measures. 

National Communicable Disease Surveillance Systems
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Background 

Being situated in the subtropical zone, Taiwan is vulnerable to the invasion of various tropical 
diseases. This is especially true because of our thriving international tourism and trade. To 
ensure quarantine, the government has set up quarantine offices at airports (Songshan, 
Taoyuan, Taichung and Kaohsiung-Xiaogang), seaports (Keelung, Suao, Taipei, Taichung, 
Mailiao, Kaohsiung, and Hualien), and the three terminals (Kinmen, Matsu and Makung) of the 
“Mini-Three-Links” with China. This prevents the import of diseases and protects the public’s 
health. The planning and supervision of quarantine work at these airports and seaports is the 
responsibility of the Taiwan CDC Seventh Branch.

To meet the International Health Regulations (2005) [IHR (2005)] requirements and prevent 
the importation of diseases by aircraft and ships, the Taiwan CDC has revised the Regulations 
Governing Quarantine at Ports. These regulations authorize the quarantine units to take all 
necessary quarantine measures against inbound ships, aircraft, their crew, passengers, and 
cargo for national security and public health protection.

Goals

1. To improve information management: Improving the one-stop information system for 
quarantine operations, making the quarantine process and the information management 
more effi cient.

2. To streamline and standardize process operations: Calling for timely revision and 
standardization of the operational procedures by reacting to the latest epidemic information 
while benefi ting from historical precedence.

3. Quarantining procedure to follow through: All inbound aircraft and ships, including their crew, 
passengers and cargo, are subject to quarantine to prevent the import of diseases. After 
release from quarantine, follow-up health checkups may be performed.

International Ports Quarantine  
Activities

063062
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Accomplishments and Strategies

1. One-stop information service: Establishing a one-stop information system for all information 
regarding quarantine operations. This includes quarantine operations for aircraft, ship quarantine, 
ship sanitation certifi cates, vaccinations, fee collection, online check and statistics, etc.

2. Maintaining the standard operational procedures: Employing ISO 9001 international quality to keep 
the standardized process of ship quarantine by review at international seaports.

3. Aircraft and ships quarantine:

(1)   Any aircraft with crew or passengers showing suspected communicable disease syndromes or 
deaths is required to notify the Taiwan CDC and submit the documents concerning the event. 
The Taiwan CDC will take adequate measures, according to the situation.

(2)   Any ship destined for a Taiwan port is required to report the state of its sanitation and the 
passengers’ health prior to landing via telegraph, telex, fax, mobile phone, or e-mail to apply for 
review. Permission to enter the port is granted after reviewing the report and confi rming there is 
no danger of importing a disease. The procedure is intended to shorten the time of quarantine.

(3)  There are some possible scenarios for on-board quarantine: 

a. For aircraft: according to the events and the emergency, the Taiwan CDC will decide to 
execute aircraft on-board quarantine or other control measures.

b. For ships: (a) An inbound ship has not been applied for quarantine. (b) It has been applied 
but failed to meet the quarantine requirements. (c) It has reported a passenger/crew member 
suspected of suffering from a communicable disease. (d) There is abnormal death of animals. 
(e) There is a suspected patient or death on ship.

In these cases, quarantine offi cers may board the ship or aircraft to quarantine it. 

The following table shows the state of quarantine in 2009:

4. Crew and passenger quarantine: Early detection and prevention of communicable diseases 
requires all arriving passengers to have their body temperature scanned with an infrared thermal 
apparatus. Only passengers showing symptoms are required to fi ll out the Communicable Disease 
Survey Form. Depending on the severity of the symptoms and travel history, those individuals 
reported with possible symptoms are required to give an onsite specimen and/or follow up by local 
health authorities.

Of the 12,643,165 passengers who arrived in Taiwan last year, only 17,070 showed symptoms 
and were put on the local quarantine follow-up list. Arriving passengers who become ill after entry 
are encouraged to seek medical advice and inform their doctors of their recent travel history. The 
Taiwan CDC installed a nationwide toll-free hotline (1922) for consultation purposes. Last year, 
using data from completed forms and body temperature scans, the Taiwan CDC found 118 cases 
of dengue fever, 23 cases of Shigellosis, 6 cases of Chikungunya, 1 case of malaria and 21 cases 
of novel infl uenza A (H1N1) (April 27 to June 19).

5. Control of disease vectors in ports: The purpose is to control the vector density (i.e., any infectious 
disease carrier such as rats, mosquitoes, etc.) at the ports to stop the spread of communicable 
diseases. The following measures have been taken to stop the breeding of vectors.
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(1)  Rat control:

a.   Anticoagulant bait is placed year round where rats are most active. The bait is replenished 
every 10-15 days to ensure its effi cacy.

b. Monitoring the parasites and infectious serum of rats in port areas (including Kinmen, Matsu 
and Makung, the three “Mini-Three-Links” terminals with the Mainland) was performed. 
The rats caught were examined for parasites to understand the variety and quantity of the 
parasites. Furthermore, the rats’ blood serum was examined for evidence of plague and 
Hanta virus.

(2)  Mosquito Control:

Mosquitoes are vectors of several communicable diseases, including yellow fever and dengue 
fever. The mosquito population density is closely related to the development of an epidemic. 
Therefore, it is necessary to understand the variety and quantity of mosquitoes. Controlling the 
population can prevent an epidemic. The following methods have been adopted:

a.   Controlling the breeding of dengue fever vectors: Empty containers that are prone to 
retain water (bottles, jars, tires, etc.) are checked monthly to track the breeding of vector 
mosquitoes. Any larvae are killed.

b. Setting ovitraps: Traps are placed around the port/airport for mosquitoes to lay eggs. They 
are pieces of coarse cloth moistened with Temephos. After the eggs hatch, the larvae are 
killed with insecticide. The traps are replaced monthly, and the number of eggs laid is used for 
calculating the mosquito index in the port areas.

Table.  Quarantine work at international ports in 2009 

Quarantine unit ships Passengers Aircraft Passengers Cargo 
Planes

Tonnage of 
cargo

1st Branch Offi ce (Keelung) 5,480 133,358

1st Branch Offi ce (Suao) 492 319

1st Branch Offi ce (Taipei) 1,506 17

1st Branch Offi ce (Kinmen) 8,544 637,186

1st Branch Offi ce (Matsu) 1,613 47,395

1st Branch Offi ce (Songshan) 2,116 189,060

2nd Branch Offi ce (Taoyuan) 59,608 9,882,150 10,082 3,239,460

3rd Branch Offi ce (Taichung) 5,898 15,651 1,909 177,352

4rd Branch Offi ce (Mailiao) 2,879 46

5th Branch Offi ce (Kaohsiung) 15,080 6,154

5th Branch Offi ce (Xiaogang) 6,571 1,225,077

5th Branch Offi ce (Makung) 267 3,623

6th Branch Offi ce (Hualien) 825 14,179 31 967

Total 42,584 857,928 70,235 11,474,606 10,082 3,239,460

Data source: Taiwan CDC Quarantine Information System

International Health
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c.  Surveying mosquitoes: Lamps are hung in selected places to trap mosquitoes to identify their 
types and track their activities.

d. Organizing the international port sanitary groups: They are selected by the Taiwan CDC’s 
branch offices from personnel of the port authority, the port police, the customs office, 
the cargo transportation station, and other related organizations. Depending on the 
circumstances, these representatives meet every 3 to 6 months, to plan, coordinate, and 
implement matters concerning sanitation.

6. Other measures of sanitation control:

(1) Shipboard sanitation control: To prevent the spread of disease on ships on international 
routes,   the Taiwan CDC imposes control of such ships in accordance to the WHO 
International Health Regulations and the Regulations Governing Quarantine at Ports.

a.   IHR (2005) had been entered into 
force by the required sanitary 
document for international shipping 
including the Ship Sanitat ion 
Control Exemption Certificate/
Ship Sanitation Control Certificate 
since June 15, 2007. The Taiwan 
CDC now uses this document 
for carrying a 6 month period of 
validity, to identify and record all 
areas of ship-borne public health 
risks, together with any required 
control measures to be applied.

b. To prevent rats from running to the shore along the mooring cable, a rat guard must be hung 
on the cable. If a ship is found as having failed to do so, it will be immediately corrected and 
put on record for quarantine reference when it called on the port next time.

(2)   In coordination with the “Mini-Three-Links” from the Mainland to Kinmen, Matsu, and Makung, 
the Taiwan CDC has installed quarantine units on the 3 offshore islands.

(3)   The quarantine for illegal mainland immigrants caught at various fi shing ports is entrusted to 
the local health authority.

(4)  The Taiwan CDC’s quarantine units have invited various related organizations to establish an 
“international port sanitary group.”

Future prospects

1. To increase manpower and equipment, strengthen quarantine function, and perform the quarantine 
conscientiously to stop the import of disease.

2. To strive to develop professional quarantine personnel, encourage the development of new 
quarantine techniques, and raise the quality of quarantine offi cers and their work.

3. To improve the eradication of vectors on ships, and the rat and mosquito population monitoring in 
port areas to avoid the spread of communicable diseases.

4. To build the core capacity at the designated point of entry in accordance with the IHR (2005).
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The Global Outbreak Assistance Corps of 
Taiwan (GOACT)

Background

As public health and medical science advance, many infectious diseases have become less of 
a threat. However, as the frequency of international travel rises and the environment changes, 
scientists are noting increased threat of emerging and re-emerging infectious diseases. Whenever an 
epidemic occurs, the whole world needs to be on the alert.

In order to construct a global disease prevention system, the World Health Organization’s Global 
Outbreak Alert and Response Network (GOARN) has dispatched 400 experts to more than 40 
countries worldwide to assist in the control of various diseases. Furthermore, the US CDC sends 
medical teams to deal with outbreaks all over the world from its headquarters in Atlanta, and has 
stationed 200 experts in 40 countries to provide technical assistance in controlling diseases. In 
1982, 1984, and 2003, during the outbreaks of polio, enterovirus, and SARS in Taiwan, the US CDC 
immediately dispatched experts to provide assistance.

In order to gain a preemptive advantage in the fi ght against diseases, the Taiwan CDC established 
the Global Outbreak Assistance Corps of Taiwan (GOACT) on June 27, 2007. It consists of preventive 
medicine physicians, epidemiologists, laboratory scientists, vector control specialists and epidemic 
investigators. The team likens disease prevention to war, and is always ready to fi ght on behalf of 
other countries to prevent diseases from invading Taiwan.

  

Goals

With their professional expertise and experience, GOACT participates in disease 
prevention operations worldwide, providing assistance and guidance, and 
improves Taiwan’s disease prevention capabilities. During overseas 
operations, GOACT can learn more about diseases and gain more 
experience in disease prevention, and in turn reduce the threat of disease 
to Taiwan’s residents. 

Furthermore, by participating in operations with other nations, Taiwan 
will be one step closer to the goals of preventing epidemics and stopping 
disease at the border, protecting the health of Taiwan residents, and 
becoming a permanent part of the global disease outbreak defenses.

 Global Outbreak Assistance 
Corps of Taiwan (GOACT) 
heralds a new health era.

International Health
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Accomplishments

Prior to forming a regular team, GOACT participated in numerous international epidemic control 
missions such as the South Asia tsunami disaster in 2004, Kenya’s Rift Valley fever outbreak in 2007, 
and Paraguay’s dengue fever control in 2007.

Since its offi cial formation in mid-2007, GOACT has participated in the following activities:

Year Activities

2007 Finding and tracking the extensively drug resistant tuberculosis patient in Nanjing, 
China

2008 Preventing outbreaks in Ecuador after a fl ood

2008 Aiding the earthquake disaster medical service in Sichuan, China

2008 Assisting in the cyclone Nargis disaster in Myanmar

2008, 2009 Monitoring the fl u epidemic in China and Hong Kong

2009 Surveillance of pandemic infl uenza A (H1N1) in Mexico

2009 Pandemic infl uenza A (H1N1) surveillance and intervention information exchange in 
Australia

2009 Typhoid outbreak investigation of foreign labors in Indonesia

2009 Managing an pandemic infl uenza A (H1N1) outbreak in a student travel group, Jeju, 
Korea

To ensure completion of their missions, the Taiwan CDC provided all required resources, modern 
communication equipment and mobile labs. Related training sessions were completed by December 
2007, which included international disease prevention and equipment operation. The team members 
also received all necessary vaccinations. In addition, the Taiwan CDC has created a set of regulations 
regarding the team’s responsibilities and rights.

Future Prospects

With professional expertise and state-of-the-art equipment, GOACT is able to quickly acquire all 
important information and emerge victorious in any battle against diseases. Diseases do not stop at 
national borders all on their own. With the high frequency of international travel, an epidemic from 
other parts of the world may spread around the globe in a single day. To avoid a repeat of the SARS 
epidemic, which was an imported epidemic, GOACT will engage in operations wherever required 
to fulfi ll its responsibilities as a member of the international society. By participating in international 
operations, the establishment of GOACT will surely become a milestone in Taiwan’s history of 
disease prevention.
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Travel Medicine

Background 

An increasing number of Taiwan’s citizens have engaged in international travel in recent years. This 
may pose potential health risks not only to the travelers, but also to the public. Diseases that have 
been eradicated in Taiwan and certain rare diseases still occur in some countries. If citizens fail to 
take appropriate preventive measures before and while traveling abroad, they might acquire illness 
and endanger their health. Therefore, Taiwan CDC established a Travel Health Center on June 11, 
2007 to provide pre-travel consultation and vaccination. In order to expand the center's services, 
Taiwan CDC further established the Training Center for Travel Medicine at the National Taiwan 
University Hospital on January 25, 2008. This center offers geographically-specific information on 
preventable diseases to travelers, and provides training in clinical practice and decision-making skills 
to medical personnel. The center's main services are as follows: 

1. Pre-travel health education: Because every country has different hygiene conditions and prevalent 
diseases, travelers must receive health education specific for their destinations. Doctors at the 
Training Center for Travel Medicine provide travelers with individualized consultation for disease 
prevention depending on travel time, destination, and season. Information provided by the center 
is consistent with the latest information from the World Health Organization and the US Centers for 
Disease Control and Prevention. Vaccinations and prophylactic drugs are also provided. 

2. Recommendations for international preventive vaccinations and prophylactic drugs: Some 
infectious diseases—such as yellow fever—still prevalent in certain areas can be prevented 
through vaccination. Malaria can be prevented by taking prophylactic drugs. The appropriate 
preventive vaccinations administered at the center enable citizens to travel and live overseas with 
good health and peace of mind. 

3. Pre-travel consultation and health education: The center offers other travel-related health 
consultation services, and can provide referrals for more extensive health checkups at various 
regional hospitals. 

4. Establishment of a domestic travel medicine outpatient demonstration center: The center has 
expanded outpatient travel medicine and international preventive vaccination services once limited 
to the Taipei area to 11 hospitals around the country. These facilities are actively promoting travel 
medicine-related research and education. 

International Health
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Goals                                                                                                                                                     

  

Because WHO considers infectious disease consultation for international travel an important issue, 
the Training Center for Travel Medicine has the mission to provide citizens with thorough preparation 
before leaving the country, as well as follow-up upon their return via health consultation, medical 
services, professional training for medical personnel, and research. The center provides specialized 
training to health personnel, conducts research, analyzes collected data, and provides relevant 
agencies with information to guide the formulation of policies. In the future, the center will lead the 
development of travel medicine in Taiwan and the Asia-Pacifi c region.  

Accomplishments
                           

In 2009, the Training Center for Travel Medicine has provided outpatient services 3,153 person-times 
and telephone consultation 4,079 person-times. In addition, the center also provided pre-departure 
health education services to Taiwan's overseas volunteer teams and conducted group health 
education sessions. 

Furthermore, apart from regularly scheduled 
classes, the center also provides teaching 
demonstrations and holds workshops providing 
medical personnel with travel medicine training. 
The center held 24 workshops in 2009; each 
workshop consisted of 2 hours of core instruction. 
The center further held 6 large academic seminars, 
including an international seminar on vaccination 
and a seminar on new progress in travel medicine 
and vaccination. There were 1,103 doctors and 
332 nurses participated in those large academic 
seminars. Besides, to provide people working in 
tourism comprehensive knowledge about travel 
health and further decrease the risk of spreading 
infectious diseases during traveling, the center 
conducted a training program for tour guides. 

The foregoing activities are ensuring the diversifi ed professional development of travel medicine in 
Taiwan. 

For travel medicine research, the center focused on surveys in 2009, and collected and analyzed 
approximately 2,300 completed questionnaires during the year. This work led to a better 
understanding of the population using travel medicine services, destinations, purposes of foreign 
travel, and medical services received by travelers. In addition, the center also conducted a survey 
focusing on knowledge of meningococcal meningitis vaccination. This survey, which collected 
209 questionnaires from citizens and medical personnel, provided useful information for further 
development of travel medicine research in Taiwan. 

Because medical professionals must possess knowledge and skills when providing travel medicine 
services, and because there is still a need for travel medicine textbooks specifically written for 
Taiwan, the center jointly published the "Travel Medicine Slide Set" in conjunction with other domestic 

Opening ceremony for the Training Center for Travel Medicine, jointly established by Taiwan 
CDC and National Taiwan University Hospital, was held on January 25, 2008.

P062-071 CDC-p62-71國際健康.indd   070P062-071 CDC-p62-71國際健康.indd   070 2010/7/17   3:42:24 PM2010/7/17   3:42:24 PM



experts. This slide set is an important reference for Taiwan’s travel medicine. Furthermore, in order to 
provide the public with travel-related information, and to ensure citizens conduct overall assessments 
before embarking and know how to protect their health while abroad, the center has published the 
"Pocket Physician Travel Health Guide." This compact volume gives the public an easy-to-understand 
specialized guide to travel medicine. The center has also published “Travel Medicine Bulletin” to 
provide travel medicine-related personnel an information communication platform.

Future Prospects

Taiwan CDC's original travel health 
center has now been expanded to the 
" Training Center for Travel Medicine." 
Apart from its office at National Taiwan 
University Hospital, the center has also 
signed contracts with Keelung Hospital, 
the Taipei branch of Mackay Memorial 
Hospital, the Taoyuan International Airport 
clinic of Landseed Hospital, Hsinchu 
Hospital, Taichung Hospital, the Wuci 
branch of Tungs’ Taichung MetroHarbor 
Hospital, National Cheng Kung University 
Hospital, the Museum of Fine Arts branch 
of Kaohsiung Municipal United Hospital, 
Kaohsiung Municipal Hsiao-kang Hospital, 
and Hualien Hospital to provide travel 
medicine services and international preventive vaccinations throughout Taiwan. 

The Training Center for Travel Medicine's goals consist of providing integrated international travel 
health consultation, tracking the health of travelers after their return to Taiwan, conducting travel 
medicine training and research, and training travel medicine instructors and providing in-service 
training in travel medicine to domestic doctors. The center believes that it can ensure that the 
public will obtain superior medical care, stimulate interchange between domestic travel medicine 
professionals, and ensure that medical personnel continue to obtain knowledge and professional 
growth opportunities, while promoting further development of travel medicine research. 

After Taiwan CDC's travel health center completed its mission, Taiwan CDC ceased to provide in-
house travel medicine outpatient consultation services. The Taiwan CDC does provide regular 
hypertension, diabetes, cholesterol, and triglyceride tests to its personnel out of concern for their 
health. In addition, Taiwan CDC also provides three self-service sphygmomanometers and a scale 
for the use of personnel at any time. In order to boost employees' knowledge of emergency medical 
procedures and response skills, Taiwan CDC purchased an automated external defi brillator (AED) 
in 2008, and conducted training, such as CPR and AED operation workshops. In the future, Taiwan 
CDC plans to establish an employee mental health center to provide personnel with mental health 
consultation services. 

International Health
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Background 

Vaccination is one of the most cost-effective strategies in the fight against communicable 
disease. Since 1948, the government of Taiwan has provided free-of-charge immunization 
to children, including BCG vaccine, diphtheria, pertusis, tetanus (DTP), polio, hepatitis B, 
chickenpox, measles, mumps, rubella (MMR), Japanese encephalitis, and infl uenza. Twelve 
kinds of vaccines are available to Taiwanese children. (Current Immunization Schedule in 
Taiwan is shown in Table).

Providing convenient immunization services will help improve the immunization coverage rate. 
There are more than 1,600 contracted hospitals and clinics across Taiwan. In 2009, more 
than 4,000 hospitals and clinics participated in the infl uenza immunization program including 
vaccination for children.

The international health community is constantly increasing funding and manpower in order to 
develop new and combined vaccines and vaccines with longer effi cacy. Various governments 
are also making full use of their resources to provide effective and safe mandatory vaccines, 
introduce new vaccines, promote policies on immunization and vaccination, establish a stable, 
comprehensive vaccine supply system, and improve immunization coverage. In other words, 
the ultimate goals of vaccination are to achieve maximum benefit and effectiveness of the 
vaccine and to protect the health of citizens through effective immunization and vaccination 
strategies.

Strategies

1. In order to vigorously promote Taiwan's preventive immunization policy, the Taiwan CDC has 
taken advantage of legal revisions to establish a vaccine fund. In the future, the Taiwan CDC 
will use funds from this stable and independent source, which is also earmarked and offers 
use fl exibility, to purchase various vaccines. 

2. Continuing routine immunization services, observing global disease control strategies, 
improving the immunization system, promoting a supplementary plan.

3. Increasing immunization coverage and quality of services.

Expanded Program on Immunization (EPI)
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4. Maintaining the normal operation of the cold transportation and storage facilities of vaccines and 
strengthen surveillance functions to assure the quality of vaccines.

5. Providing an appropriate evaluation program for the routine promotion of the EPI program.

6. Reviewing and modify EPI strategic plans to control national and international infectious diseases, 
meet immunization needs, and enhance capabilities.

Goals

1.  To manage and maintain the purchase, distribution, and cold chain system of the vaccines 
recommended by the EPI program.

2. To increase immunization coverage by improving immunization services and promoting the 
supplementary plan.

3. To hold training seminars on the cold chain system, storage management, and immunization 
practices to ensure vaccine quality and professional knowledge of medical personnel.

4. To promote e-management of immunization programs to increase the efficiency of information 
management and analysis, improve service capabilities, integrate information on immunization, 
accelerate resource sharing, and enhance effi ciency to be on a par with other advanced nations.

Accomplishments

1. A Vaccine Fund was set up in 2009 in accordance with regulations of Article 27 of the 
Communicable Disease Control Act; the Fund will be in operation in 2010.

2. Immunization policies of various routine vaccines will be promoted continuously. In March 2009, 

Age
Vaccine

≥24
hr

2-5
days

1
months

2
months

4
months

6
months

9
months

12
months

15
months

18
months

24
months

27
months

30
months

36
months

6
years

≥65
years

BCG BCG
Hepatitis B HepB1 HepB2 HepB3
Diphtheria, 

Tetanus, Pertussis
DTP1 DTP2 DTP3 DTP4 Tdap&

Polio OPV1 OPV2 OPV3 OPV5
Varicella* Var

Measles, Mumps, 
Rubella¤ MMR1 MMR2

Japanese 
Encephalitis**

JE1
JE2 JE3 JE4

Infl uenza Infl uenza yearly
Hepatitis A# HepA1 HepA2

*  Varicella vaccine is given to children born after January 2003 and aged 12 months or older.
** Two weeks interval between dose1 to dose 2.
#  In selected aboriginal areas.
¤   From 2006 onward, Measles vaccine is removed from the immunization program and the age for receiving the fi rst dose of MMR has been revised 

to be 12 months in April, 2009.
& Tdap vaccine replaced the routine use of Td vaccine for the fi rst grade students during the spring semester in 2009.

Table.  Current Immunization Schedule in Taiwan—2009
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new enrollees of primary schools began to be given Tdap; the immunization coverage rate was as 
high as 95%. 

3. The children under 5 of the high-risk groups were given the Pneumococcal conjugate vaccine (PCV) .

4. The county/city health bureaus and health stations were subsidized to renew and replace their 
cold chain and storage facilities to assure the quality of vaccines and maintain the effectiveness of 
immunization.

5. Planning for the policy of the Combination vaccine (DTaP-Hib-IPV) for young children and relevant 
work were completed; it will be implemented in 2010.

Future Prospects

1. To build up a safe vaccine supply system and increase immunization coverage of all vaccinations 
by implementing immunization services to reach the eradication and elimination goals.

2. To include a new vaccine to the EPI-recommended vaccine list after: (1) reviewing the current 
situation of communicable disease control (2) assessing its impact on public health, social 
economics, and medical costs (3) updating any vaccine R&D, production and supply information (4) 
allocating the health fi scal budget for vaccine purchase.

3. To develop and promote an appropriate immunization program for the elderly to reduce mortality 
and morbidity rates from complications of vaccine-preventable diseases.

4. With a stable source of funds from the vaccine fund, over a period of years the Taiwan CDC 
will gradually add new vaccines to the routine immunization schedule on the basis of cost 
effectiveness and the recommendations of the Advisory Committee on Infectious Diseases. In 
2009, immunization of the new enrollees of primary schools with Tdap vaccines and immunization 
of children under 5 years in the high-risk groups with the Pneumococcal conjugate vaccine (PCV)  
had already been implemented.  In the future, new vaccines will be added.  They are:

     a. Combination vaccine (DTaP-Hib-IPV) for routine children immunization.

     b. Pneumococcal conjugate vaccine (PCV) for routine children immunization.

     c. Pneumococcal polysaccharide vaccine (PPV) for elderly person aged over 65 years old.

National Immunization Programs
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National Immunization Information 
System

Background 

To handle a variety of situations, including immunization work demands and the enhancement of 
data bank effi ciency and to keep pace with rapid advances in information and network technologies, 
the Taiwan Centers for Disease Control, under the Executive Yuan’s Department of Health, began 
making plans for a National Immunization Information System (NIIS) in 2001. 

The objective is to utilize the Internet to consolidate all immunization data scattered between the 
various health stations into the Taiwan Centers for Disease Control. Overall operations, commenced 
in 2004.

The NIIS, in collaboration with the household registration authorities and medical institutions, 
and through functions such as the computerization of case referral and allocation, and real-time 
establishment of databases, has improved the management of immunization operations and 
effi ciency of the storage and retrieval of immunization information.

Goals and Strategies

1. County and city health bureaus continue to use NIIS to put their signed hospital contracts online. 
The usage rate (98%) can be used as part of their performance reviews and evaluations.

2. Household data is obtained from the Department of Civil Affairs of the Ministry of the Interior. 
The information is updated daily and is collected for transmission to the National Immunization 
Information System (NIIS). Then the data (including change of address, birth, and death 
information) is passed to health stations for referral consolidation. This immunization data 
distributed throughout the health stations can be consolidated for registration, elimination of the 

need for separate data storage, 
lower referral consolidation 
expense, and cost effectiveness.

3. The functions of the NIIS 
to remind immunization have 
become more diversified.  By 
text and e-mail, parents are 
reminded of the immunization 
t ime for their  chi ldren, and 
thus to improve immunization 
coverage rates.
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Accomplishments

1. Completion of immunization electronic reporting operations for contracted medical 
institutions (about 1,600).

2. Progressive replacement of magnetic strip cards with the National Insurance 
IC cards used by medical institutions to report preventive inoculation data. 
Approximately 900 contracted medical institutions have completed the 
changeover.

3. Actively enhancing the functions and effi ciency of the central database 
to handle rapid increases in data quantities over the years. Management 
effi ciency has improved markedly.

4. The immunization coverage rate is 95%. This has greatly increased the 
effi ciency by which relevant authorities directly manage operations that take 
place within their jurisdictions. 

5. The computerization of immunization data has enhanced referral and management effi ciency.

6. In 2009, auditing was made through the databases of the National Immigration Agency of the 
Ministry of the Interior to timely immunize children returning from the mainland China, Hong Kong, 
Macau, and the south-east Asia regions to improve immunization coverage rate.

7. Vaccine-related operational procedures, performed manually in the past, have been computerized, 
greatly increasing effi ciency.

Future Prospects

1. In the future, we will continue to enhance real-time online reporting of immunizations administered 
outside of medical institution, and strengthen the functions of the NIIS and classification of 
information on immunization target groups and their relevant information to improve the accuracy, 
completeness and timeliness of immunization data.

2. Although Taiwan has consistently maintained a high immunization rate for routine vaccines, 
the Taiwan CDC will continue to strengthen management of atypical cases, such as foreign 
spouses, children who follow their parents working abroad, and children who fail to complete 
their immunizations due to family factors, CDC will seek out feasible channels for completing 
immunization of the affected persons.

3. To integrate various databases and systems (household registration, foreign spouses, reporting 
of communicable diseases) and use that effectively for the purposes of improving the coverage 
rate, sampling collection for follow-up assessment of efficacy after immunization, reporting of 
adverse reactions due to immunization, and monitoring the effi cacy of vaccines in the prevention of 
diseases.

National Immunization Programs
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From 1982 to 2007, 5 5-year plans had been completed under the Hepatitis Control Program. The 
sixth 5-year-plan began in 2008 and will end in 2012. The priorities are: improving the surveillance 
system for acute cases, severing Hepatitis A infection paths, enhancing health education on liver 
disease control, improving blood transfusion management, and raising hepatitis examination quality. 
The Taiwan CDC will aim at the following directions: early detection and screening of hepatocellular 
carcinoma and seeking effective hepatitis treatment.

Objectives and Strategies

The main objectives and strategies are to raise the Hepatitis B immunization coverage rate higher 
than 95%; increase the rate of free Hepatitis B screening for pregnant women to above 85%, promote 
the inclusion of 2-year-olds with Hepatitis A immunization in aboriginal regions; reduce the acute 
Hepatitis A incidence rate in aboriginal regions to 5 per 100,000 people; improve quality control for 
hepatitis diagnosis; and raise the hepatitis diagnostic accuracy.

Accomplishments

Immunization
(1) Hepatitis A

Confi rmed cases of acute viral Hepatitis A in aboriginal regions were reduced from 183 in 1995 to 1 in 
2007 and the incidence rate was lowered from 90.74 out of 100,000 people in 1995 to 0 in 2009.

(2) Hepatitis B

   a.  This study shows that yearly carrier rates have declined signifi cantly and steadily from 10.5% in 1989 to 
0.8 % in 2007 (Figure).

   b.  The coverage rates of second and third doses of HBV for babies born in 2008 are 97.95% and 96.35%, 
respectively. 

   c.  A review of the vaccination records of new elementary school students shows that Hepatitis B 
vaccination rates are 99.8% for the second dose and 99.6% for the third dose. 

Quality Control of Laboratory Diagnosis of HBV and HCV Serum Markers
The Taiwan CDC supervised and monitored the quality control of laboratory diagnosis of HBV and 
HCV serum markers tested in hospitals and private clinics. 

Hepatitis Study and Research
Research programs focus on hepatitis policy assessment including HBIG policy, Hepatitis B 
vaccination booster issue and all types of hepatitis incidence rate, sequela, mechanisms, treatments 
and hepatitis B seromarkers screening for infants born to hepatitis B surface antigen carrier mothers 
and the prevalence and risk factor for hepatitis E in Taiwan, etc. 

Hepatitis Immunization Program
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Polio, Measles, Congenital Rubella Syndrome, 
and Neonatal Tetanus Eradication Programs

Background 

Taiwan launched polio, measles, congenital rubella syndrome, and neonatal tetanus eradication 
programs in 1991. The goal of polio eradication was achieved on October 29, 2000.Currently, the 
epidemic areas are confi ned to only 4 countries worldwide.

In Taiwan, more than 95% of infants receive 3 doses of polio immunization, but still 5% fail to do so 
in time. This is a loophole in the polio control network. Before the virus is eradicated in the world, it 
could still invade Taiwan. Although Taiwan has eradicated polio, it has to maintain vigilance.

National Immunization Programs
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Promotion of Hepatitis B and C Trial Treatment Program
There are approximately 2.5 million Hepatitis B carriers and 700,000 people infected with Hepatitis C 
in Taiwan. To give appropriate treatment to the infected population and reduce the incidence rate of 
liver cirrhosis and hepatoma, the Bureau of National Health Insurance began promoting an Enforce 
Hepatitis B and C Trial Treatment Program. Between October 2003 and December 2009, the program 
treated 42,084 and 24,550 Hepatitis B and C patients, respectively.

Establishment of the Platform of Integrated Screening Information for Chronic 
Hepatitis B and C
To promote the surveillance of chronic hepatitis B and cost-effectiveness assessment vaccine, to 
formulate and operate policies concerning hepatitis and hepatoma, and to minimize expenditures 
for the repeated screening of high-risk groups, the Platform of Integrated Screening Information for 
Chronic Hepatitis B and C has been set up.

Figure. Hepatitis B carrier rate (HBsAg) at age six in Taiwan

 * DOH research(Hsu HM. et al.)
**DOH research(Chang MH et al.,Year studied 2005-2007)

rate(%)

Birth Year

12

10

8

6

4

2

0

10.5*

6.3*

 1.7*  0.8**

1982 1984 1986 1999

P072-081 CDC-p72-81國家疫苗.indd   079P072-081 CDC-p72-81國家疫苗.indd   079 2010/7/20   7:53:26 PM2010/7/20   7:53:26 PM



Measles can be eliminated through vaccination. It is the primary elimination target after polio. In 2009, 
several cluster events occurred due to 5 imported cases from China and Vietnam. The outbreak has 
been effi ciently controlled. 

No neonatal tetanus case has been reported since 1995. The sole exception was reported in 2001 
and was an isolated case involving a child born to a foreign mother.

Since 1994, 5 cases of congenital rubella syndrome have been confi rmed, 3 in 2001 and one each in 
2007, 2008, respectively. No suspected case was reported in 2009.

This indicates that the latent danger of communicable diseases cannot be ignored, especially in view 
of frequent business exchanges, booming tourism, the import of foreign labor, and the increasing 
number of marriages between Taiwanese and foreigners or Mainland Chinese. It is, therefore, 
necessary to continue the eradication program for polio, measles, congenital rubella syndrome, and 
neonatal tetanus.

Goals

To Maintain High Immunization Rates for All Diseases
This involves coordination with contracted immunization hospitals and clinics to improve service 
quality. Furthermore, we need to conduct immunization completion rate surveys to ensure appropriate 
remedial measures are catered to women of childbearing age (especially foreigners) to protect them 
against rubella, to maintain the cold chain system, and to shore up the immunization information 
system.

To Improve Disease Surveillance
We need to focus on continuously tracking AFP, measles, rubella, and congenital rubella syndrome 
- analyzing this data immediately and improving the reporting and follow-up system for babies who 
are not born in hospitals so as to fully understand neonatal tetanus cases. Furthermore, we must 
continue the zero-tolerance reporting system and follow-up telephone interviews and continue regular 
evaluations of county and city follow-up operations. If shortcomings are discovered, the local health 
authorities are to be asked to propose plans for improvement. Furthermore, a reward plan should be 
made to encourage excellent reporting.

To Augment Laboratory Examination Capabilities
In addition to using the traditional serum methods to identify clinical cases, Taiwan should establish 
molecular biology technology for diagnosis in line with the WHO measles eradication strategy. To 
examine antigens and separate viruses, samples need to be collected in reported cases. Sampling 
quantities and timing should be regulated.

To Enhance Completeness Rates and Correctness of Case Surveys
In addition to correct sampling, good case surveys must include immunization history, travel history, 
and information on whether or not contacted persons also display symptoms. This should all be part 
of the standard operational procedure for improving training for local health workers.
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To Conduct Health Education and Publicity 
This should be done through different media channels to remind people of the need to immunize 
infants, especially those born to spouses from mainland China.

Research and Surveys
This involves a larger study of virus separation and assessment technology for measles and rubella; 
a molecular biological study of the genomic sequence; an evaluation of serum epidemiology; a 
cost effectiveness study of the immunization information system; and increases in immunization 
completion rates.

Accomplishments

1.  Since 1995, the surveillance of AFP cases for people under 15 years of age in Taiwan has met 
the criteria set by the WHO (annual non-polio AFP rate ≥1/100000). In 2009, 45 AFP cases under 
the age of 15 were reported and investigated. The annual non-polio AFP rate is 1.17. 96% of the 
reported cases were investigated within 48 hours. All cases were neither polio nor polio compatible 
case.

2.  In 2009, several cluster events occurred due to 5 imported cases that were from China and 
Vietnam. However, the outbreak was soon after controlled. A total of 184 suspected cases were 
reported and 48 of these cases were confi rmed as measles. The investigation rate as well as the 
sampling rate were 100%.

3.  The active investigation has been implemented and no suspected CRS case was reported in 2009. 

4.  No suspected neonatal tetanus case was reported in 2009. None of the cases involving babies not 
born in hospital were followed-up.

5.  Since 2002, foreign (and mainland Chinese) female spouses have been required to obtain an 
updated rubella/immunization certificate. Since January 1, 2009, all foreigners who apply for 
residence or settlement have to show up the related antibody positive inspection reports or 
immunization certifi cate of measles and rubella. Moreover, since September 1, 2009, the health 
examination for foreigner labors before entering Taiwan is added to the item of “antibody positive 
inspection reports or immunization certifi cate of measles and rubella”.

Future Prospects

1.  The eradication of polio must be maintained by preventing the importation of the disease.

2. To complete strategic planning of the global polio eradication program.

3.  To implement active surveillance for measles and identify cases of measles infection.

4.  To complete measles elimination certifi cation in accordance with the WHO schedule.

5. To complete neonatal tetanus elimination certifi cation.

National Immunization Programs
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Background 

In 2009, the Center employed 171 individuals, and the number of diagnostic specimens 
received and processed was 147,421. Facing the challenge of continuously emerging and 
re-emerging communicable diseases, the Center emphasized international collaboration 
with a special focus on information exchange and new advances in laboratory technology. 
In addition, Center Laboratories took profi ciency tests (CAP) regularly, to assure the quality 
and accuracy of their diagnostic results. The Center consists of 10 laboratories and 3 service 
sections, namely Viral Enteric and Emerging Diseases Laboratory, Viral Respiratory Diseases 
Laboratory, Vector-Borne Viral and Rickettsial Diseases Laboratory, Vector Biology Laboratory, 
Bacterial Respiratory Diseases Laboratory, Bacterial Enteric and Emerging Diseases 
Laboratory, Mycotic Diseases Laboratory, Mycobacterial Diseases Laboratory, Parasitic 
Diseases Laboratory, Pathology Laboratory, Administrative Section, Biological Resources 
Section, and Quality Assurance and Technology Section.

Goals

The primary objectives of the Center are to conduct research in achieving more effi cient and 
comprehensive diagnostic methods, to perform laboratory-based epidemiological studies, 
and to study communicable disease pathogenesis.  Other minor goals of the Center are to 
establish national reference laboratories, perform diagnostic services and technical support for 
the purpose of putting notifi able communicable disease incidents under control, and to assist 
national and international health agencies in consolidaling such control strategies and policies. 

Accomplishments 

National Infl uenza Center (NIC)
July 5, 2006 marks the third anniversary of Taiwan’s removal from the WHO list of SARS-
affected areas. Taiwan CDC has chosen this very day to hold the inauguration of a new affi liate 
called the Taiwan National Infl uenza Center (Taiwan NIC) at its Kunyang facility. The Taiwan 
NIC has so far achieved the following 5 major goals:

(1)        Having integrated all existing efforts of influenza surveillance and notification with 
laboratory analysis systems throughout Taiwan to enhance our epidemic data collection 

Research and Diagnostic Center
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capacity.

(2)    Monitoring carefully the occurrence of new types of flu virues and trends of viral antigen 
variation, and provided references to vaccine strain selection.

(3)  Preparing antibodies against local fl u virus strains to facilitate the processes of virus diagnoses 
and typing.

(4)   Publishing a periodical entitled "Infl uenza Express" in both Chinese and English during every fl u 
season.

(5)  Providing a platform for exchanges with other NICs in the world.

Pulse Net Taiwan
Pulse Net Taiwan, a national molecular subtyping system for surveillance of bacterial infectious 
diseases was established for early detection of infection clusters by comparing of DNA fi ngerprints of 
bacterial isolates. The system can be applied to food safety surveillance systems for early detection 
of food-borne disease outbreaks, and can serve as a platform for academic study and disease 
surveillance for domestic and international public health institutions. 

Viral Enteric and Emerging Diseases Laboratory
(1)    Conducting HIV-1 genotyping and drug-resistant surveillance among different risk groups such 

as IDU, MSM, and Heterosexual group.

(2)   Providing HIV DR testing service for those HIV (+) patients with no signifi cant reduction in HIV 
viral loads after antiretroviral treatment.

(3)   Development of an EV71 IgM ICT to shorten the screening time for EV71 infection in the fi eld. 

(4)   Strengthening links between laboratory diagnostic results and epidemiological investigations 
thus to positively impact infectious disease prevention.

(5)   Application of molecular diagnosis to discover novel viral pathogen and successfully identify 
parechovirus and HBoV from samples without defi nite detection results previously.

(6) Executing an acute fl accid paralysis surveillance system to comply with the WHO Global Polio 
Eradication Initiative.

(7) Replacement of NT test with In-House made IgM Capture Assay to confi rm EV71 infections and 
enhance detection ability to identify different subgenotypes of EV71 infections.

(8) Implementing a quality assurance program for serological detection of HIV-1 and hepatitis B/C 
virus infections at teaching hospitals and major medical laboratories in Taiwan. 

(9) Expanding the virus diarrhea surveillance system to include norovirus, sapovirus, astrovirus, and 
adenovirus 40 and 41 infections.

(10)  Strengthening the lab-surveillance on molecular epidemiology of viral diarrheal diseases to 
evaluate and provide up-to-date information in making available key measures to prevent 
diarrhea diseases. 

(11) Conducting outbreak investigations of virus diarrhea pathogens.

(12) Establishing genomic sequences databases of HIV-1, enterovirus 71, hepatitis B/C virus, and 
rotavirus. 

(13)   Cooperating with domestic teaching hospitals, scholars, life science research institutes, and 
international public health research institutes such as CDC in the USA and NIID in Japan in 
order to  prevent of emerging infectious diseases.
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Viral Respiratory Diseases Laboratory
(1) Performing routine diagnoses of respiratory viruses including SARS virus, 

infl uenza virus, measles virus, rubella virus, mumps virus, and VZV.

(2) Tracking down the influenza virus evolution in Taiwan, including its 
antigenic and genetic developments.

(3) Preparing ferret antisera against local flu virus strains and facilitated their 
diagnoses and typing.

(4) Maintaining close contact with the WHO Collaborating Influenza Centers and 
delivered prevailing influenza virus isolates of Taiwan to help the latter in the 
surveillance, epidemiology studies, and infl uenza control.

(5) Investigating the genotypes of measles viruses and rubella viruses in Taiwan.

(6) Using ELISA and PCR technologies to perform routine diagnoses of respiratory viruses.

(7) Designing real-time PCR primers and probes to enhance the specifi city and sensitivity of our 
laboratory tests.

(8)  Establishing a multiplex diagnostic technology and a microarray method to detect unknown 
infections.

Vector-Borne Viral and Rickettsial Diseases Laboratory
(1) Establishing a fl avivirus and rickettsia reference laboratory to provide laboratory standards and 

diagnostic services to domestic and international health agencies. 

(2) Conducting routine diagnoses of dengue fever, Japanese encephalitis, yellow fever, West Nile 
fever, chikungunya, hantavirus, scrub typhus, and typhus fever using serological methods (ELISA 
and/or immunofl uorescence assay), molecular methods (real-time PCR), and isolation methods 
(cell culture). 

(3) Establishing a molecular method to diagnose spotted fever group of rickettsial infections.

(4) Conducting an airport fever screening program for the surveillance of the importation of dengue 
fever, chikungunya, and other arbovirus diseases. 

(5) Developing a rapid test of dengue nonstructural protein 1 antigen for early diagnosis of dengue 
virus infection.

(6) Building genomic databases for molecular epidemiologic studies of dengue virus, Japanese 
encephalitis virus, chikungunya virus, and Orientia tsutsugamushi. 

(7) Conducting an international cooperation program with Japan’s NIID entitled “Characterization of 
Dengue Viruses Prevalent in Taiwan and Other Mosquito-borne Viruses Prevalent in Asia.”

Bacterial Respiratory Diseases Laboratory
(1) Performing diagnoses and identifi cation of pathogens that cause notifi able bacterial respiratory 

diseases, including Bordetella pertussis, Neisseria meningitides, invasive Streptococcus 
pneumoniae, Legionella spp., invasive Haemophilus infl uenzae type b, Bacillus anthracis, and 
Streptococcus pyogenes by conventional and/or molecular methods.

(2) Performing diagnoses and identifi cation of bacterial pathogens in autopsy cases.

(3) Conducting outbreak investigations for respiratory bacterial pathogens.

(4) Developing molecular methods for detection of respiratory bacterial pathogens.

Research, Development and Manufacturing
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(5) Monitoring serotypes and antimicrobial susceptibility for invasive Streptococcus pneumoniae.

(6) Conducting molecular genotyping of Legionella spp., Bordetella pertussis, and Streptococcus 
pneumoniae.

(7) Participating in CAP tests and an internal quality assurance program.

(8) Establishing international collaborations.

Bacterial Enteric and Emerging Diseases Laboratory
(1) Conducting conventional diagnoses of Vibrio Cholera, Salmonella typhi, paratyphi, Salmonella 

spp, Shigella spp, Escherichia coli O157, Burkholdera pseudomallei, Yersinia pestis, Leptospira 
interrogans, Borrelia burgdorferi, Bartonella henselae, and Francisella tularensis.

(2) Establishing a national and international reference laboratory.

(3) Establishing a genomic database for Burkholdera pseudomallei by molecular genotyping (PFGE 
and MLVA).

(4) Participating in outbreak investigations.

(5) Developing real-time PCR detection methods for emerging bacterial Leptospira interrogans and 
Borrelia spp.

(6) Performing surveillance of Leptospira interrogans and Borrelia spp. in ectoparasites and fi eld 
rodents in Taiwan.

(7) Establishing multiplex real-time PCR methods for detection of pathogens causing severe 
respiratory and neurologic illnesses.

(8) Employing high-throughput sequencing for unknown pathogen discovery.

Mycobacterial Diseases Laboratory
(1) Strengthening the laboratory system for better diagnosis services.

a. Standardizing conventional and molecular diagnostic methods.

b. Developing and evaluating the improved conventional tests and new molecular diagnostic 
and genotyping methods.

c.  Providing species identifi cation and confi rmation services.

(2) Involving in tuberculosis outbreak and pseudo-outbreak investigations of cases at schools, 
hospitals, long-term care facilities, etc.

(3) Conducting needed molecular epidemiological studies.

a. Analyzing trends of population structure of Mycobacterium tuberculosis strains.

b. Investigating characteristics and transmission of multiple-drug resistant Mycobacterium  
tuberculosis isolates.

(4) Establishing a mycobacteria genomic database.

a. Conducting molecular genotyping of Mycobacterium tuberculosis isolates using RFLP,  
spoligotyping, MIRU-VNTR, and SNPs.

b. Performing sequence analyses of drug resistance and virulence genes.

(5) Maintaining a mycobacteria strain banking system.
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(6) Implementing a laboratory external quality assessment program.

a. Conducting AFB-smear and drug susceptibility rechecking.

b. Providing profi ciency tests for drug susceptibility testing and molecular assays.

c.  Carrying out on-site visits of contract clinical laboratories.

(7) Providing technical consultation and educational programs.

(8) Maintaining a mycobacterial laboratory surveillance system

a. Monitoring drug-resistant Mycobacterium tuberculosis isolates.

b. Tracking down Mycobacterium bovis in Taiwan.

c.  Watching out for Mycobacterium bovis-BCG complications in Taiwan.

(9) Carrying out international collaborative activities.

a. Accepting invitations to speak at international meetings, workshops, and conferences.

b. Continuing the international MDR tuberculosis PETTS study with the US Centers for 
Disease Control and Prevention.

c.   Participating in an international collaborative molecular epidemiology of tuberculosis study 
organized by the Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association.

Parasitic Diseases Laboratory
(1) Applying a molecular diagnostics system to routine enteric amebiasis examination of notifi able 

patients and alien workers.

(2) Continuing the molecular epidemiology project of amebic infection for high-risk groups, such as 
men who have sex with men and institutionalized psychiatric patients.

(3) Applying microscopic examination and a molecular surveillance system to the malaria diagnosis.

(4) Organizing short amebiasis and malaria laboratory training courses for laboratory workers from 
domestic health departments and hospitals.

(5) Participating in CAP tests (Parasitology and Blood Parasite Surveys) for professional evaluation 
and accreditation.

(6) Applying serological and molecular diagnostic systems for routine toxoplasmosis examination of 
notifi able patients.

(7) Studying in the molecular epidemiology of Toxoplasma infection and disease control for high risk 
groups, such as pregnant women and HIV/AIDS patients.

(8) Collaborating with Sao Tome for their malaria control program to monitor the efficacy of 
antimalarial drug treatment and drug resistance problems.

(9) Applying molecular diagnostic systems of free-living amebas for the surveillance of 
Acanthamoeba and Naegleria in rice paddy. 

Mycotic Diseases Laboratory
(1) Conducting routine diagnostic services of fungal pathogens in general, sexually-transmitted 

ones, as well as some special ones such as Chlamydia pneumoniae, Chlamydia psittaci, and 
Mycoplasma pneumoniae. 

Research, Development and Manufacturing
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(2) Developing various real-time quantitative diagnostic methods to deal with common fungi and 
those specifi c pathogens.

(3) Conducting molecular epidemiology studies of Candida spp. in ICU patients as well as longitudinal 
national surveillance by multilocus sequence typing (MLST) and pulse-field gel electrophoresis 
(PFGE).

(4) Establishing diagnostic assays for imported mycoses.

(5) Conducting epidemiology studies on C. pneumoniae and M. pneumoniae infections. 

(6) Performing molecular typing of Chlamydia trachomatis infections in Taiwan by MOMP genotyping.

(7) Developing NAAT assays for C. trachomatis and Neisseria gonorrhoeae and conducted 
screening programs among specifi c high risk groups. 

(8) Carrying out a molecular epidemiology study on N. Gonorrhoeae by multiple antigen sequence 
typing (MAST) and identifi ed clonal clusters with distinct susceptibilities associated with specifi c 
groups at high risk of contracting HIV and syphilis. Characterized the transmission of multiple 
drug resistant clones with reduced cephalosporin susceptibilty among high-risk sexual networks 
in Taiwan.

(9) Establishing novel multiplex beads array platforms to rapidly detect clinically important fungi, 
differentiate Chlamydia trachomatis genotypes, and identify clinically important nosocomial 
pathogens as well as their resistant determinants.

(10)   Building PFGE fingerprints as well as MLST databases of Candida spp. in Taiwan and 
participated in international studies through exchanges of typing data. 

(11)   Participating in the CAP tests (Mycology and Chlamydia trachomatis/Neisseria gonorrhoeae 
NAATs Surveys) for the profi ciency evaluation.

Vector Biology Laboratory
(1) Conducting surveillance of spotted fever rickettsia group in ectoparasites and fi eld rodents in Taiwan.

(2) Identifying ectoparasites on rats captured at seaports.

(3) Conducting routine mosquito surveillance for dengue fever and malaria.

(4) Conducting routine diagnostic services for mosquito infections of arboviruses and conducted 
mosquito species identifi cation by microscopes.

(5) Conducting Chikungunya virus infection study in mosquitoes in laboratory.

(6) Establishing a genomic database of Aedes aegypti for commonly used insecticides.

(7) Establishing a database of dengue vector chemical control.

Establishment and Application of Pathogen Genome Sequence Database in Taiwan 
(1) The collection of the Taiwan Pathogenic Microorganism Genome Database (TPMGD), which 

was revised by the Taiwan CDC and the Advanced Bioinformatics Core of the National Yang 
Ming University in January 2007, now already stands at some 48,000 genotyping data from 
viruses, bacteria, and fungi, and over 48,000 other epidemiological data. The total number of 
person-times browsed this website has reached 2,000 so far. 

(2) Based on the principles of government information disclosure and resources sharing, since 
the beginning of 2008 we have provided new application procedures for gene sequences of 
enterovirus, infl uenza virus, and relevant epidemiological data to the public in a cooperative way.  
Up to now, over 20 outside scholars and professors have had the access of this database, and 
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approximately 25,000 data have been shared through the channel. 

(3)    In addition, we have established a TPMGD-open version (http://tpmgd.cdc.gov.tw/tpmgd_public/), 
which is accessible to the general public on the Internet. Everyone can surf the website, do 
contrastive analysis of 11,233 pathogen sequence data (regarding infl uenza virus, enterovirus, 
and adenovirus) and pieces of simple epidemiological information featured, and batch download 
them from it.  We also provide programs of primer design, genotyping enterovirus 71, and 
blast search with infl uenza vaccine strains on the website. So far, the number of person-times 
browsed this website has reached 12,000, that of sequence download totaled 200 times or so, 
and about 220 persons have their names registered. The detailed epidemiological information 
and biological materials preserved by the Taiwan CDC are also available for certain application 
procedure promulgated online.

Future Prospects

(1) To develop a multiplex disease detection system.

(2) To develop a rapid detection method to identify of vaccine derived poliovirus or VDPV in the era 
of polio eradication. 

(3) To establish an internationally recognized fl avivirus reference laboratory.

(4) To build up the capability to identify imported mycoses.

(5) To apply advanced high-throughput and multiplexing diagnostic techniques such as bead array 
or microarray system to improve diagnostic and genotyping capability.

(6) To establish a genotype databank and participate in global surveillance.

(7) To establish collaboration programs with renowned international research institutes. 

(8) To Isolate rickettsiae from ticks and mites collected from rodents.

(9) To develop a rapid test for detection of Enterovirus 71 infection.

(10)   To integrate the existing viral diarrhea disease surveillance networks to identify the viral 
causative agents more effi ciently.

(11)   To provide clinical report forms based on HIV-1 genomic mutations to anti- retroviral treatment 
failure patients as a reference for selection of new regimens. 

(12)  To enhance laboratory capacity to identify unknown viral pathogens based on molecular mutiplex 
detections. 

(13)  To assure HIV-1 viral load testing ability by participating in CAP HIV-1 viral load profi ciency test. 

(14)   To establish a high throughput full genome sequencing technique for unknown pathogen 
detection and surveillance.

(15)  To establish a surveillance network and a bank for collection of newly emerging infectious 
pathogens.

(16)   To develop surveillance technology platforms for various unknown or newly emerging infectious 
pathogens.

(17)   R&D or technical transfer rapid diagnostic kits for selected infectious pathogens in the hope 
to increase the information output and exchanges between the domestic medicine and health 
technology industries.

Research, Development and Manufacturing
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Manufacturing of Serum and Vaccines

Manufacture of Biological Products 
(1)  In 2009, a total of 1,447,881 biological products were manufactured, including vaccines, toxoids, 

antitoxins, and antivenins. Furthermore, 1,297 antivenin of B. Multicintus and N. Naja atra 
lyophilized, 2,926 antivenin of Tr. Mucrosquamatus and Tr. Gramineus lyophilized, 314 antivenin 
of D. Acutus lyophilized, 613,050 freeze-dried BCG vaccine (1.5mg), 660,800 (40 doses) tetanus 
toxoid alum precipitated, 192,300 (6 doses) tetanus toxoid alum precipitated, 100,280 (40 doses) 
tetanus and diphtheria toxoids adsorbed (adult use), 76,914 (6 doses) tetanus and diphtheria 
toxoids adsorbed (adult use), and 240 (6 doses) diphtheria and tetanus toxoids adsorbed were 
also produced.

(2)  Completed 5 batches of antivenin serum testing extract, 4 batches of finial products, BCG 
vaccines 3 batches of finial product, 1 batch diphtheria-tetanus finial product and 7 batches 
of tetanus toxoid finial product, 51 samples of pure water and 38 samples of pharmaceutical 
ingredients were tested.

(3)  Mice, guinea pigs, rabbits, poisonous snakes, and ferrets were reared and provided for 
experimental use. 

Development of Biological Products
(1) Using reverse genetics to manufacture infl uenza vaccine seed strains:

 To plan for the manufacturing of influenza vaccines indigenous to Taiwan, four strains of 
infl uenza viruses are screened and selected in coordination with the surveillance system of the 
Taiwan CDC to manufacture by reverse genetics method infl uenza vaccine seed strains.

(2) Detecting the antibody immune reactions of children in Taiwan against infl uenza vaccine strains 
and indigenous infl uenza strains:

 Studies of the indigenous infl uenza strain show that the serum protection rate of young children 
against indigenous strains, H1N1 (A/Taiwan/1899/2009) before immunization was the lowest, 
only 21%. Studies also show that young children had already possessed antibodies against 
H3N2 and influenza B before immunization, their serum protection rates were 84% and 65% 
respectively.

(3)  Developing of VLP of enterovirus type 71: 

a. To confi rm the virus strains and to manufacture of VLP and to establish their virus banks.

b. Manufacturing process on 20L bio-reactor and develop their purifi cation procedures to attain  
 more than 92% of purity.

c.  To establish purity testing method and specifications, to establish VLP protein-specific 
analysis and method, to establish in-process and fi nal drug substance purity testing method 
and specifi cations, and to establish VLP protein-specifi c analysis and method.

d.  In the immunity study of rhesus monkeys, it is found that by injecting EV71 VLP, monkeys 
develop high potency of antibody and neutralization potency, and produce at the same time 
cellular  immunity reactions and immunity memory reactions.
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(4)  To set up a plan for the national cohort study of immunity

a. Checking data completeness in the sampled schools

b. Collection of specimens from more than 6,000 school children

c. Analysis of questionnaires and specimens

(5) Development of bivalent IgY antivenin of Tr. Mucrosquamatus and Tr. Gramineus and ELISA 
analytic validation for detecting the potency:

 Using ducks to manufacture bivalent IgY antivenin of Tr. Mucrosquamatus and Tr. Gramineus; 
completed the validation of the ELSA testing method to confi rm that it can be used for the rapid 
screening of antibodies, and is also an important aid in the testing of antibody neutralization in 
animals and surveillance of their production process.

(6)  Validation for viral clearance in the manufacturing procedures of antivenins from horse serum

 The result demonstrated that during the process of manufacturing, all target steps have the 
capabilities of viral reduction and viral inactivation for Human Herpes Simplex Virus-1 (HSV-1), 
Bovine Viral Diarrhea Virus (BVDV) and Reovirus Type3 (Reo3).

 According to the conclusion, the manufacturing procedures of antivenins from horse serum have 
the effectiveness of viral clearance; moreover, the safety of products is guaranteed .

(7) Using BCG vaccines to identify changes in molecular gene types.

 For the freeze-dried BCG vaccines, when stocked under 37 for 6 months, their potency declines 
significantly to 40%. The appearance of most of their clones however is still smooth, about 80%. 
Studies of their gene types show that there is no signifi cant changes or variations when they are 
stocked for a long time under different temperatures of 23˚C and 37˚C, indicating that the BCG 
vaccines are of high quality, effective in prevention, and they meet the specifi cations of the WHO.

(8) The effect of snake venom on blood chemical and enzymatic values of immunized horses 

 Antivenin against snake venom plays an important role in the treatment of venom. Antivenins 
are usually prepared by immunizing horses with snake venom and collecting serum post-
immunization. Because the price of horses is very high, how to measure the health of a horse 
is very important. The blood chemical and enzymatic values of horses during the immunized 
periods are monitored and the clinical syndromes of immunized horses are examined. Based on 
the blood test results, we can adjust the methods during the horese' immunization. Furthermore, 
the quality of antivenin is improved gradually.  

Domestic Vaccination Research System
For the technical transfer of Indian Immunological Limited’s 
Japanese encephalitis vaccines (JEV), a 2-month practical 
training course for 2 months was organized on October 2.  The 
course includes focuses on cells and vaccine strain banks, 
preparation of working banks, manufacturing of vaccines, 
animal test, and assay experiment for about 180 hours. Vaccine 
strain banks have been exported.

Research, Development and Manufacturing
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Background 

For the general public to have better understanding about communicable diseases, understand 
related policies, and support Taiwan CDC's actions, a health marketing program has been 
launched by Taiwan CDC. It is hoped that through a series of interactive events, disease 
prevention can be promoted.

Goals 

To strengthen communication between the government and citizens on the risks of 
communicable diseases, improve the knowledge level amongst the general public, and include 
everyone as part of the battle against epidemics.

Accomplishments

Integrating Marketing of Disease Prevention
The purpose of holding press conferences is to create awareness of Taiwan CDC's major 
policies and achievements. By holding conferences on a specifi c issue, Taiwan CDC hopes to 
attract the attention of the mass media, and in turn spread its messages to every household in 
the nation.

In 2009, Taiwan CDC held the following campaigns about disease prevention policies: 

(1)  H1N1 Prevention

 Taiwan has established CECC since April 28, 2009. H1N1 Communication Response 
included:

Health Marketing
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■ Press conferences

a. Identifying media needs and experiences about health/epidemiology topics

b. Information and materials unlikely accessible information and materias

c. Easy access to experts and to information and materials

d. Timely and thorough responses on controversial issues

e. User-friendly graphics and statistics

f. Press releases that inspire creative ideas 

 

■  Electronic media TV & Radio

a. Experts, celebrities and community leaders are invited to produce 70 versions of a one-
minute TV commercial and radio broadcast on Infection Control Immediate Message. NCC is 
requested to instruct cable networks to broadcast them.   

b.  Two TV commercials and radio broadcasts have been produced.

■  Print-media

 Newspaper and magazines.

■  Use of outdoor media such as buses, light-boxes on HSR and 
MRT, posters in train cars. 

■  Publicity on compus: the video, “Disease Fighters, Immunization 
on Campus”, is produced to remind students on matters 
concerning immunization. A popular singer, Ms Huang, is asked 
to sing a song, “Wash Hands Everyday,” to promote the habit of 
hand-washing in primary and junior high schools.

■ Educational materials: posters, leaflets, Q&A handbooks on 
H1N1, roulette, banners, stickers in elevators. 

(2)  AIDS Prevention 

 The Taiwan CDC urges the public not to have sex with partners of 
unknown sex history and not to use drugs. If sex partners are unable 
to guarantee safe sex and refuse to take precautions against AIDS 
and STDs, people are suggested to refuse having sex with them. 
“Protect yourself, and restrain yourself. Make correct decision at the 
critical time to stay away from AIDS. ”

 A short video called “Protect Yourself, Stay Away from AIDS” is 
produced with the help of some popular young celebrities. In the 
film, adolescents are reminded that “life is not like a movie and it 
cannot be repeated,” and that they should protect themselves. 

Infection Control Immediate Message

Guard your health
Unite against infl uenza A (H1N1) 

Educational short fi lm
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(3)  Tuberculosis Prevention

■  Bicycling on the World Tuberculosis Day

 “Tuberculosis patients are not alone; we all care about you.”  In response to the 2009 World 
Tuberculosis Day on March 24, the Tuberculosis Control Health Ambassador, eight challengers 
of bicycling tour around the island, and thousands of cyclists joined in the bicycling on the Da-
chia Park. The eight challengers 
then went on for a 48-hour tour of 
the island to inaugurate the anti-
tuberculosis campaign of the year.

 Following the theme of the World 
Tuberculosis Day of last year, Taiwan 
CDC says that, “I am stopping TB”, 
the theme of the year is prevention 
and screening. As tuberculosis is 
transmitted by air, in addition to BCG 
immunization of young children, the 
“seven-minute screening” can detect 
tuberculosis earlier for prevention. 

■ Solicitation of Anti-Tuberculosis Essays on the Internet

 Essays, poems and short stories are solicited to enhance the understanding of tuberculosis 
control among people of different age groups and thus to motivate all citizens to encourage 
tuberculosis patients.

■ TB Control Novelettes 

 To give young people correct knowledge about tuberculosis, the Taiwan CDC has invited 
several disease control physicians and public health workers to compile true stories of cases in 
a volume. The volume is edited by Dr. Lien Chia-en. The volume presents the basic information 
on the mode of transmission of tuberculosis, symptoms, and treatment in an interesting, easy-
to-read, and medically-correct way of a novelette, and is entitled “Chasing Down Clues.”

 (4)  Enterovirus Prevention 

   World Handwashing Day: Starting in 2008, The WHO 
designated October 15 the "World Hand-Washing Day". 
Under the threats of H1N1, enterovirus infection, and 
SARS in recent years, coughing manners and hand 
hygiene have become very important. Ms. Huang Yunling, 
a popular musician, has thus composed a song on hand-
washing for children. The song is presented by Ms. Huang 
Chia-chien and her husband and a choir of thirty children. 
The public is reminded on this World Hand-Washing Day 
to keep a good habit of washing their hands regularly.

(5)  Dengue Fever Prevention: 

 To face the 2009 World Games in Kaohsiung, the Taiwan 
CDC ,the Department of Health, and Kaohsiung City 
Government joined together to take all measures to 
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prevent any disease outbreaks during the game period. Lin Ting, Deputy Director of Taiwan 
CDC, led fifty experienced members of the Mobile Squad to station at the Health Command 
and Coordination Center beginning on July 15, 2009. The members of the Mobile Squad were 
stationed in different sports areas during the time of the games to monitor epidemic situations 
and to conduct surveillance of breeding sources and vectors. Through information exchange and 
integrated commanding, immediate disease control measures were taken to assure all participants 
of the game a healthy and sanitary environment. 

Communicable Disease Reporting and Counseling Hotline: 1922
To provide the public with a convenient channel for communicable disease reporting and counseling, the 
Taiwan CDC has operated an easy-to-remember, toll-free hotline “1922” since 2003, which provides 
a 24-hour serv ice on d isease 
reporting, communicable disease 
counsel ing,  prevent ion pol icy 
promotion, and control measure 
education to the public throughout 
the year.

In order to increase the interaction 
with the public and to promote 
disease prevention policy, from 
the beginning of 2009, “1922” will 
integrate the organization of health 
education campaigns related to 
communicable diseases education 
issues to hold different activities 
from time to time. “1922”Taiwan 
CDC urges everyone to participate in 
the campaigns and activities held by the Taiwan CDC. 

In 2009, some 217,000 calls had been received via the 1922 hotline, twice as many as those in 
2008. In addition, 122,000 calls had been referred for handling, four times more than those in the 
previous year. In particular, upon the outbreak of H1N1 novel infl uenza in 2009, the number of calls 
had increased sharply. On December 12 when the vaccination campaign began, the number of calls 
reached the highest of 10,177, a record-high number of one-day calls of the 1922 hotline since its 
inception.  

Publishing the Taiwan CDC News 
(bimonthly)
In order to enhance interaction of disease 
prevention personnel, promote the sharing of 
disease prevention, and realize the goal of unifi ed 
disease prevention, the Taiwan CDC began 
publishing the Taiwan CDC News (bimonthly) in 
June 2008. Each printing consists of 3,000 copies, 
which are issued chiefly to disease prevention 
teams at health agencies, hospitals, and clinics. 
4 editions were published in 2008 and were 
positively approved of readers. 
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The Taiwan CDC News is in 4 pages, and includes the following 
sections:

(1)  Disease prevention focal points (front page), which reports 
on disease prevention policies, measures,important control 
actions.

(2)  Disease prevention mobilization (page 2) which reports on 
disease prevention actions in various localtions and health 
education and awareness news.

(3)  Disease prevention who's who (page 3), which reports on 
the interesting, special, or frustrating experiences of front line 
disease prevention personnel.

(4)  Disease prevention topics (page 4), which reports on 
corporate participation in disease prevention awareness 
and corporate soc ia l  responsib i l i t ies,  the genera l 
public's impressions of disease prevention work, and 
recommendations. 

To ensure that disease prevention information is circulated even 
more widely, the printing runs of Taiwan CDC News will be increased to 
approximately 6,500 copies in 2009. The additional copies will be distributed 
in schools, spreading knowledge about disease prevention broadly 
throughout the society.

Social Marketing Media
In order to infl uence on different groups, Taiwan CDC is constantly looking 
for new marketing channels. In 2009, Taiwan CDC not only continued to 
improve marketing strategies via traditional channels such as the print 
media and TV but also developed interactive marketing strategies on the 
Internet. Taiwan CDC's marketing channels include: 

(1)  The Internet: Infl uence of the Internet is far-reaching and powerful, and 
it has become an important marketing channel for media in Taiwan. In 
2009, Taiwan CDC focused on the Internet as a marketing channel. The 
Taiwan CDC also created an H1N1 website to promote H1N1 prevention. 

(2) Media and Other Promotion Channels: When announcing disease 
prevention measures, new communicable diseases, or important dates, 
Taiwan CDC sends out press releases to both the print media and 
the electronic media along with advertisement of posters, fliers and 
advertisements on the MRT.

Featured Multimedia and Tools
In the past, the conventional personal websites composed of the "Web 1.0" 
only had a one-way information publishing function. Now, however, Web 2.0 
allows users to participate. 

Facebook

Taiwan CDC Website 
H1N1 infl uenza specifi c area

H1N1  infl uenza website

Research, Development and Manufacturing
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(1)  Real-Time Online Interaction Platform 

The Taiwan CDC has utilized some of the most popular online social media 
tools to promote health practice in response to the H1N1 fl u. For example, 
on Facebook, the “H1N1 Prevention Expert—Hotline 1922” launched its own 
fan page for H1N1  information exchange. “H1N1 Prevention Expert—One 
Minute Video Contest” began on October 20, 2009 and was scheduled to end 
on November 30, 2009. The contest attracted over 1,000 video entries during 
the one month competition period, many of which were amazingly creative in 
providing information on H1N1 prevention and healthcare messages.

CDC's Internet marketing strategies have been a success because they are 
able to introduce the concepts of disease prevention and treatment to many 
people and initiate much discussions and feedback on the Internet. 

(2)  Solicitation of Interesting and Funny (Kuso) Photos on the Internet

To attract young people, to improve their knowledge on disease control, the 
Taiwan CDC has put together tuberculosis control information and the prank 
culture currently popular among the youngsters to arise their creativity.  

(3)  Online Games

The Taiwan CDC collaborated in 2009 with the National Science and Technology Museum to 
develop two online games on disease control, “Rhapsody on the Whale Island” and “the Rosy 
March.” They though focus on disease control, they are attractive and rich in well-designed 
characters, scenes and music.  

Rhapsody on the Whale Island http://gamewhale.nstm.gov.tw 

The Gamewhale is for primary school children and the general public. Players play the role of 
citizens of the Whale Island. Facing the four evils on the Island, the novel infl uenza, enterovirus, 
tuberculosis and dengue fever, they should conquer them together with four fi ghters.  

The Gamerose is for junior high school students and above. On the 18th birthday of the player, 
he/she is presented with some magical rose seeds. The score earned by the player in each round 
stands for his/her knowledge and attitude toward AIDS; they will have impact on the colors of the 
fl owers bloomed. Through 13 AIDS-associated stories and through the course of playing, players 
learn about correct information on sexuality, respect of the opposite sex, and care of their own 
health. 

(4) eCard

On the New Year’s Eve, the Taiwan CDC sent a Chinese-
colored eCard to local and international disease control partners 
to thank them for their support in the past year and to wish them 
good health and a happy coming year.         

(5) Creative Promotional Materials: 

To promote concepts of disease prevention, the Taiwan CDC 
has created many creative, stylish and useful promotional 
materials. 

The tomato-head figurine: the neck moves and reaches the handkerchief to cover mouth and 
nose; this is to remind the public the health of the respiratory tract and to watch for coughing 
manners.

Rhapsody on the Whale Island 
http://gamewhale.nstm.gov.tw

The Rose March 
http://gamerose.nstm.gov.tw

eCard
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A hand-shape pen: when writing, the white hand 
shakes; this is to remind the public to wash hands 
with soap regularly.

Handkerchief to cover mouth and nose: the public 
is encouraged to carry handkerchiefs with them; 
health message is printed on the handkerchief. 

CDC Exhibition Center
The Taiwan CDC established the country's fi rst CDC 
Exhibition Center with a theme of infectious disease 
prevention at its Taipei office in 2000. The playful 
yet educational approach of this exhibit has won 
widespread praise and made it a favorable attraction 
for schoolchildren. 

The Taiwan CDC and the National Science and 
Technology Museum jointly organized the 2009 
summer camp on disease control for graduating 
junior high school students and senior high school 
students in July, 2009. Participants were given 
opportunity to enjoy college life and learn about 
disease control at the same time.  Seed disease control volunteers were developed at the same time, 
hoping that they would bring home the concept of disease control and personal hygiene.

Corporate Cooperation  

The Taiwan CDC has sought to work with private companies or foundations that are also involved in 
disease prevention in order to maximize resource effi ciency, creativity, and marketing opportunities 
and to improve awareness on related issues.

Future Prospects

In the future, the Taiwan CDC will continue to promote disease prevention, develop new marketing 
channels, and improve communication on infectious disease risks in order to protect the health of 
Taiwan's citizens.

A hand-shape pen: when writing, the white hand shakes; this is to remind the 
public to wash hands with soap regularly.
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Background 

Communicable diseases know no national boundaries. In today’s world, globalization facilitates 
the spread and transmission of communicable diseases. Building a responsive worldwide 
disease surveillance and prevention network is a critical prerequisite for protecting the health of 
the people in Taiwan. As a member of the global village, the Taiwan CDC has the responsibility 
to cooperate with international partners as well as provide adequate disease-control resources 
to needy countries to enhance the health quality of human life.

In recent years, the Taiwan CDC has made a lot of efforts to enhance international 
exchanges on health affairs. Its efforts include enhancing disease prevention cooperation 
with advanced nations, helping allies raise the capacity of infectious diseases control, fulfi lling 
its responsibilities as a member of the international community, participating actively in 
international conferences, learning and introducing advanced medical technology from other 
countries, as well as exchanging advanced technology with other countries. As a result, Taiwan 
has accomplished many impressive achievements in the area of disease control. Furthermore, 
Taiwan has been able to share its unique experiences with the rest of the world as it has 
endeavored to realize the ideal of health for all.

Goals

Actively participating in international public health programs and conferences, strengthening 
bilateral and multilateral relationships with other countries, taking part in international 
humanitarian relief activities, building up more channels for exchanging information and 
technology in order to promote the Taiwan CDC’s capacity in communicable disease control 
and to achieve the ultimate goal of rejoining the global public health system.

Accomplishments

International Events in 2009
(1) 157 guests from 37 different countries visited the Taiwan CDC.

(2)  Participating in the WHO conferences and related activities: attending the 62nd World Health 
Assembly (WHA) as an observer for the fi rst time, attending the 60th Regional Committee for 

International Cooperation
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the Western Pacifi c and the WHO-supported Laborataory Biorisk Management Awareness 
Training, studing antivenin manufacturing techniques at the WHO antivenin and anti-serum 
research collaborating center, the Queen Saovabha Memorial Institute in Thailand. 

(3)  Participating in 3 APEC Conferences, including the 1st and 2nd APEC Health Working Group 
Meetings and APEC Emerging Infections Network (EINet) Videoconference. 

(4) Participating in 59 international conferences. 80 staff in total went overseas for conferences.

(5) Publishing 60 papers in international journals, including 55 SCI papers.

Organizing International Conferences
Taiwan CDC held the APEC Conference for the Surveillance, Treatment, Laboratory Diagnosis 
and Vaccine Development of Enteroviruses. The workshop gathered 120 delegates from 15 
APEC member economies.

Promoting of Bilateral or Multilateral Cooperation
(1)  Continuing to conduct Arrangement No. 2 (the MRSA program) and Arrangement No. 3 (TB 

Prevention Project) in the Cooperative Program in Public Health and Preventive Medicine 
with USCDC, signing a new Arrangement No.4 (Taiwan-US EIS training plan), sending two 
medical offi cers participating in the EIS training program.

(2)  Continuing to conduct the project “Evaluation of the Control of HIV after a Prison Amnesty in 
Taiwan” with the Johns Hopkins School of Public Health.

(3)  A Memorandum of Understanding for Cooperation in the Exchange of Information about 
Infectious Diseases was signed with the Gorgas Memorial Medical Center of Panama.

(4) Continuing to conduct the EU FP7 project entitled “Rapid System Analyses of the Health 
System and Pandemic Infl uenza Preparedness and Response.” 

(5) Continuing to conduct reciprocal exchanges of personnel with Austria for long-term training. 
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(6)  Institut Français des Relations Internationales (IFRI) invited the Taiwan CDC to be its 
collaborative partner of the symposium, “Communication is the Key,” held in Taiwan. 

(7)  Participating in the “6th Taiwan-Japan Bilateral Symposium on 2009 Influenza Pandemic, 
Enteric Virus Infection and New Development for Rapid Diagnosis” and continued to 
participate in two collaborative projects on bacillary dysentery and dengue fever.

(8)  The Asian Harm Reduction Network sent a team to fi lm a documentary of the harm reduction 
program in Taiwan. The documentary was shown at the International Harm Reduction 20th 
international conference to propagate the experience of Taiwan in HIV/AIDS control. 

(9)  Maintaining membership in the International Society of Infectious Diseases (ISID) and the 
International Harm Reduction Association (IHRA).

Future Prospects
In view of increasing international interchange and transport, the issue of global cooperation has 
become more vital than ever in fi ghting against communicable diseases. The Taiwan CDC will 
try every effort to strengthen cooperation with other countries as well as international healthcare 
institutes. Encouraged by the accomplishments of training and educational programs, the Taiwan 
CDC will cooperate in setting up a global surveillance network for the prevention and control 
of communicable diseases with other countries. In addition, training of personnel specializing 
in international public health and emerging infectious disease prevention and seeking full 
involvement in international communicable disease prevention projects will be the next stages 
for the Taiwan CDC. Future efforts are detailed as follows:

1. To actively participate in conferences or other events organized by international institutes and 
forums, including the WHO and APEC.

2. To continue to establish bilateral or multilateral cooperation projects with other countries.

3. To take part in international humanitarian relief efforts and dispatch epidemiologists and 
experts to needy areas to provide support in disease prevention. 
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